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THE STRENGTH OF BRICKWORK. 

Tue torn and ragged keyless arches and baseless 
walls of our ruined abbeys, the partially demolished 
houses on the track of some new. railway or road, 
and many other equally trite instances might be 
cited as standing evidence of the truth that good 
masonry or brickwork will resist with energy not 
only crushing, but breaking across, and tearing, 
isti No wonder, then, 


t or shearing asunder. =. 
if the Rest element alone be included in ‘the cal- 


culation, that many a brick structure whose fall has 
been ihesied refuses to acquiesce in the false 
laws of the prophet. The p t’s dictum might 
probably be justified by the result if full work were 
imposed upon the structure before sufficient time 
been allowed for the full development of all 
the powers of the brickwork, but the experienced 
ractical builder never loses sight of this condition, 
Ges bey the. wee of .coment ie omen , an 
and supports in others, gives the brick- 
@ necessary temporary aid, and so ingures 
success. 


Hundreds of cases might be cited where the 
structure must necessarily have failed had not brick- 
work been capable of exerting considerable resis- 
tance to transverse strain, @ case in point, 
illustrative of the fact that a walk through the 
streets will afford all requisite data, reference may be 
. made to a dwelling-house near Hammersmith Bri 
carried upon a series of very flat elliptical arches 
springing from piers about 12 ft. in height, and 
averaging only 18 in. square. — young engineer- 
ing friend of the builder would: no doubt have 

tronisingly predicted to him the fall of his work, 
Er does not the line of thrust cut mahy yards out- 
side the base of the angle piers where the two 14 in. 
arches meet.at right angles; and is.not the in- 
cluding of the line of thrust within. the ‘“ middle 
third” of the thickness one of. the necessary ele- 
ments of stability? Many cases of this class are 
to be met with in small country towns, where the 
town hall is carried upon arches and piers of the 

ing description in order to afford space for a 
market underneath. These buildings do not tumble 
down, and as country builders — the t 
continually, it is by no lucky ce that they 
escape. The country builder is wiser than his critics ; 
he does not aim at ing an arch except in ap- 
pearance, for he has no abutments, but he takes 
special care to put his work together in such a 
manner as to insure his getting a serviceable and 
perfectly reliable brick . eam. There is another 
class. of cases illustrative-of the extent. to which 
- ordinary, builders successfully avail themselves of 
the transverse strength of good brickwork, which 


of pro 
work 


may be suitably referred to here. As an omer 
there may be taken the not i uent case of a 
corner shop where the solid flank of the house is 


carried upon a rolled joist to admit of the shop front 
underneath being advanced beyond the general 
line of the building. It is easy enough to show 
that in maxy instances the weight of the wall and 
other load over the joist is in excess of its breaking 
weight, nade no signs of weakness or di 
- are evidenced by the ironwork, nor is there even 
any appreciable deflection of the joist, so why make 
it stronger, the builder may ly ask. 
_ Although the brick wall itself. constitutes a brick 
. beam to a great extent, if priori os 
Tedliies the precautions are ‘necessary to | 
ring the progress of the work. Thus, in a 
_Tecent case which came under our notice, the iron 
deflected to an undue extent, when some 10 ft. 


~ 
a? 


it had been run up, upon 


in height of the wall upon 
and 


which the builder propped up the joist until, 
some time after, 
full height of 35 ft., and subsequently removed ‘the 
struts without ag. ye appreciable increase in 
the sag of -the joist. 
time must be allowed, ional to the stress to 
be sustain te the ay work, in order to admit of 
the latter developi e necessary powers to resist 
transverse strain, or in other words to act as a beam. 
The term ‘brick beam,” though it may sound 
unfamiliar to many ears, is of no modern invention. 


A generation of engi have almost away 
since the celebrated ‘‘ Nine Elms” brick beam was 
tested and discussed by the engineers of the 


ear 
1837.: This ‘hones wee tn ciees Sodtlin te thé Geen 
of an inverted [, 4 ft. 9 in. deep by 2 ft, wide for 
the lower six courses of bricks, and by 1 ft. 7 in. 
wide for the remainder of the depth. At a span of 


d| 9 ft. 4 in. the breaking weight at the ceritre pr 
. i non holl of the 


to be 22 tons 12 cwt., or incl 
weight of the beam, the bending stress taking effect 
the centre was no less than 27 tons. It is 
to note that several courses of hoop iron bond were 
worked into the lower courses of this beam, since 
Brunél attributed its high resistance to this cause, 
although the experimenters, Messrs. Francis and 
Hemans, judging from the nature of the fracture, 
were of opinion that the hoop iron had contributed 
little or nothing to the strength of the beam. Sub+ 
uent experiments have shown that the truth was 
ce found between these extremes, and that the 
hoop iron contributed just so much,-and no more, 
additional strength as theory would ‘indicate. In 
the case. of the Nine Elms beam ‘this would ‘be a 
comparatively small amount, since the hoop iron 
was of no great section, and the relative elasticities 
of the materials are such ‘that in ‘no case could a 
large unit strain be imposed upon the iron in'a’‘com- 
und beam of brickwork and iron until:after the 
of the brickwork had ‘occurred: 

Little progress appears to have been madein thein- 
vestigation of the strength of brick beamsfor a period 
of fourteen years subsequent to the date of the pre- 
ceding experiment, in fact, until Messrs. ey’s 
beam was tested at the ‘Exhibition of 1851. The 
beam in this instance was of much the same ‘size as 
that tested at Nine Elms, the depth being 4 ft.'6 in., 
and the width at bottom and top 2 ft,’ 3 in. and 1 ft. 
6 in. rota the bricks, however, were con- 
structed hollow, with a thickness of ;%ths of an inch 
of clay. The breaking weight at the centre of thespan 
of 21 ft. 4 in., including one-half the weight of the 
beam, was about 32 tons. . This shows an increase 
of 5 tons as compared with its’ original model, the 
Nine Elms beam, or about the amount which might 
have been anticipated from the improvement in the 
} Sore of cement effected in. the. interval between 

e two experiments. In this instance, as in the. 

vious ‘one, hoop iron bond was intron, ence, 

‘oré these experiments. can be used as } for 
ascertaining the transverse strength of brickwork, it 
will be necessary to collate them with others where 
no such bond was employed. pone 

In order to reduce the several experiments to one 
standard for comparison, it will be convenient in all 
instances, to ascertain the value of the unit tensile 


strain in pounds per square inch, f=NjM being 
the moment of the stress, which for a weight at the 
centre of the beam’ will be="S; and m the 





moment of resistanceof the cross section, which for 


e completion of the wall to its. 


—— 


a rectangular form of cross section will be= =. 


Henee; if the weight, W, be taken in pounds and 
the dimensions: of the beam in:feet, the value of the 
maximum unit tensile strain upon the brick beam 


ws 
I~ RE 
‘Applying this formula in the case of the two pre- 

ceding experiments the: tensile resistance per square 
inch of the. brickwork .and: ‘hoop iron will be as 
follows : 

Nine Elms beam ... 

Exhibition beam ... x 
Tt will be n now to compare these values 
of / with those derived from experiments on brick 
beams, in which no hoop-iron bond, was intro- 
duced, and also with the direct tensile resistance of 
cement and brickwork, as deduced from indepen- 
dent sets of experiments. yy these means adequate 
data will be obtained to enable the probable strength 
of any brick beam to be predicted with a sufficient 
degree of accuracy to meet the engineer's or 
builder’s requirements. The ordinary mode of ex- 
perimenting upon the transverse strength of cement, 
or mortar and brickwork, is to carry out from a 
brick wall a cantilever of single bricks cemented to- 
gether, and either to continue adding bricks to the 
end until fracture is effected by the weight of the 
cantilever itself, or to-carry it out for a fixed dis- 
tance, and then break the cantilever by the applica- 
tion of a load at the end. - The depth of the beam 
in these instances may be taken as 8} in., the breadth 
44in., and if x be the number of bricks cemented 
together, the length of the cantilever may be taken 
a8 3”. Hence if w be the weight in pounds sus- 
pended at the end of the cantilever, and 7} 1b. be 
the weight of a single brick, the resulting unit 
strain from’ the weight at the end, and from the 
weight of the cantilever itself, will be : 

152? +420 

72 
Applying this formula, in the first’instance, to a 
t example of General Pasley’s experiments, 
which were ‘carried out long previous to the con- 
struction of the Nine Elms beam, the case may be 
taken ‘where the number of bricks cemented to the 
wall amounted to 31 im all, one brick having been 
added on each successive day until fracture oc- 
eurred, Hence in this instance the value of / will be : 
‘15 x 31x31 


o Bile 
Selecting, now, for comparison with the Nine 
Elms beam, some. experiments of about the same 
date, carried out by Messrs. Aspden and Robins, the 
value of /, for the type examples cited below, would 
be as follows : 


ort, a certain amount of | wil] be 


= 290 Ib. uare inch 
5= 850 oi 


Pe 4 = 





== 200 Ib. per square inch. 


1, 388 cemented together, broke with 14 at end, f= 330 
2. 30° fi ee 3 15 ,, f=210 
8B oy, 4 3 168 4, f==310 
4, ° 25 ” ” ” 66 —(, S= 210 
6.. 26 i ik vale wo Th ow SMT 

In the same series of experiments, 16 bricks, 


cemented together, broke with a weight of 15 cwt. 
ape at the centre of 2 ft. 6 in. bearings ; hence in 
instance /=2341b. In all the preceding cases 
Portland cement, with varying proportions of sand, 
was employed, but where Yemen cement of an in- 
ferior quality was substituted, the value of / sank 
as low as 30 Ib. tt 
Selecting in the same way, for comparison with 
the “Exhibition” beam, some iments of the 





experim 
same year, by Messrs, White, the value of “for one 
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type case, where 16 bricks were cemented together, 
and tested with a weight of 370lb. applied at end, 
was 380 Ib. ; and for another type case, where 20 
bricks cemented together broke with a weight of 
1300 lb. applied at the centre of 3 ft. 64 in. bearing, 
the value of / was 255 Ib. 

Many other experiments might be adduced, but 
as they would merely afford confirmatory evidence 
to the preceding, they may be dispensed with. It 
may be mentioned, in justification of this conclu- 
sion, that the value of /, as deduced by Weisbach, 
upon an entirely different basis to the preceding, 
varies from 180 lb. to 340 1b. per square inch, 

(To be continued.) 








THE SHORT TIME MOVEMENT IN THE 
ENGINEERING TRADES. 
ConcLUDING ARTICLE. 

In our former article* we brought down our 
narrative of the great labour movement of 1871-72 
to the termination of the strike at Newcastle and 
the compromise effected between the two contend- 
ing parties, through the good services of Mr. 
Philipson, the town clerk, and Mr. Joseph Cowen, 
jun. This occurred on the 5th of October, the 
great struggle having lasted for twenty weeks. 
The following are the terms of the compromise : 

“ The wages, both as to ordinary w and as to overtime, 
to remain the same in the different factories as existed prior 


© the strikes. 

“The wages to be reckoned by the hour and quarter hour, 
and paid weekly at 12.15 p.m. on Saturday. 

e The agreement to be for twelve months, with power to 
either party to determine it at the end of six months by giving 
one The m : 7 ge te ro the arrangement now existing 

“ The men wor 
n the shops (57 ) randy and the new terms (54 hours) to take 
date from January ist, 1872.” 

On the question of overtime some little difficulty 
arose, but by mutual arrangement between Sir 
William Armstrong, on behalf of the Associated Em- 
ployers, and the leaders of the Nine Hours League, 
the following rule was agreed to : 

“* Overtime to commence at five o'clock, and to be valued 
at rate and quarter up to ten p.m., and rate and a half after 
ten p.m.; but no overtime to be comtputed as such until 54 
hours per week have been worked, except in the following 
cases. Inability to work by reason of accidents to machinery ; 
or when leave of absence has been granted by the foreman; 
or when a man has, under pressure of work, wrought all the 
previous night, his absence next day not to count against 
overtime. Holidays also excepted.” 

Owing to the partial occupancy of various shops 
by the foreign workmen, and to other incidental 
difficulties, several weeks elapsed before all the strike 
hands were reinstalled in their places. As trade had 
become exceedingly brisk in almost all engineer- 
ing districts, many of the men who left Newcastle 
during the strike had obtained good situations at 
higher rates of wages than the Tyneside employers 
were paying, and the latter therefore experienced a 
considerable amount of difficulty in filling their 
workshops with men on whom they could depend 
for turning out, in good style and with expedition, 
the large amount of work in hand, and that which 
rapidly flowed in when it was known that the dis- 
pute was at an end. They could get but little good 
out of the foreigners whom they had imported; and 
by-and-bye those individuals cleared out, almost to 
a man, and returned to their homes, — of them 
bitterly regretting that they had ever left them. 
In course of time, likewise, the Tyneside men 
settled down to work, and, with the exception of 
a little occasional jarring, almost universal peace 
prevailed, We are pleased to learn from our cor- 
respondents in the north that a peaceful disposition 
continnes to manifest itself among both ies. 

It should be noted, in passing, that the termina- 
tion of the strike, and the terms of the compromise, 
were no sooner known throughout the country than 
“the employers of engineering labour in other towns 
and districts began to consider the propriety of 
‘‘ getting their houses in order.” In many instances 
they showed that they were able to read the “ signs 
of the times” aright. They were possessed of such 
an amount of penetration as to deem themselves 
justified in concluding that the Newcastle struggle 
was not a merely local movement, but rather one 
that had both a national ard even an international 
character. can ae the shadows of the 
events, an ey a prudent 
resolved to make ‘a virtue a eninte ty oulion 
terms with their work-people rather than risk a 

strike. The lessons of the Tyneside — and 
the mode of its termination, were not 
them, and they religionsly abstained from imita’ 


* Vide Exersuentne for 17th April, page 333. 





and wisely | * 


the fatal obstinacy displayed by the Associated 
Employers of Newcastle and Gateshead, both at 
the commencement, and during the progress of the 
struggle, in refusing to consider the terms which, 
in the end, they enone | yielded. In a number 
of towns, as at Halifax, heffield, Middlesbrough, 
&c., Nine Hours Leagues were, in the mean time, 
formed among the workmen, and in course of time 
the whole nation seemed to be in a state of ferment 
on the short time question. Hull, Hartlepool, Ips- 
wich, London, Bristol, Birmingham, Wolverhamp- 
ton, and South Staffordshire, Banbury, Leicester, 
Huddersfield, Leeds, Manchester, Wigan, Crewe, 
and many other places were ‘‘on the move.” An 
occasional strike oceurred where the men’s de- 
mands were not conceded, either in their en- 
tirety, or in some modified form, or some pro- 
mise made that the short time system would 
begin at a certain date; but in no instance was 
there anything in the of a protracted strike 
or a struggle, that cal forth the bitterness of 
feeling that largely characterised the Newcastle 
ee pce The com ise of the 5th of October 
had practically set the question for the whole 
nation ; then why should any such a, allowed 
to crop up or continued elsewhere ? question 
was practically decided in almost all the engineer- 
ing works throughout England by the end of 
October, or early in November; and the terms 
conceded very generally included the commence- 
ment of the short time or nine hours system at 
the beginning of January, 1872. 

Hitherto we have taken no prominent notice of 
the action of the engineering artisans of Scotland 
in reference to the movement which was making 
such rapid progress in England. They were neither 
idle nor disinterested observers@f what was going 
on south of the ‘Tweed, as most of the large towns 
had been visited by deputations from the Newcastle 
Nine Hours League, and they had- materially 
assisted the League to carry on the struggle by the 
subscriptions Which they contributed to the strike 
fund. e Scotch ironworkers took a larger view 
of the short time movement than their English 
fellow-workmen, and they were resolved not to be 
content with a working week of fifty-four hours as 
their ultimatum. The rule which had hitherto been 
almost universal in Scotland for some years was a 
week of fifty-seven hows, Saturday being always a 
half holiday. Nothing could induce them to give 
uP that, and they determined that, sooner or later, 

e genuine nine hours system of daily labour must 
be obtained. Action, in a more or less combined 
form, commenced in @ wand other on 
the Clyde; in Edinburgh and Leith, Kirkcaldy, 
Dundee, Arbroath, Aberdeen, &c.; but whatever 
credit attaches to the act, it is due to the workmen 
of Edinburgh and Leith to say that they were the 
first in the field in the shape of a Nine Hours 
a Soon after the termination of the New- 
castle strike they had their isation complete, 
and on the 28th of October they issued a circular 
to their employers in which the fifty-one hours 
‘* platform” was P egeeg se | enunciated. 

o this circ an answer was requested b 
the llth of November, but on the 24th of that 
month no reply had been received, and an intima- 
tion was issued by the stating that the men 
had resolved, that on and after the 18th of December 
the working hours should be from 6 a.m till 5 p.m., 
five days of the week, and from 6 a.m. 
Saturday. This had the effect of bri 
conference between the employers and five 


sentatives of the workmen, which was held . 


on 


was discussed in an amicable spirit. And here it 
should be as remarked that a marked 
feature of the gre ypalll = sage was the 
systematic way in which conferences 0) 
pg employed men were held with a view tt ald 
strikes and lockouts. : 

Fs ee wage Bay Pome the em- 

oyers to adopt y-four hours system 
forthwith, but to leave Glasgow to settle the form 
which the ultimate decision should 


assume; but asthe 
workmen’s i 





by: 


14th of December, and at which the whole subject } 


the 18th of estas: Bentsen yan imme- 
diately reopened, on 2 mon‘ 
another conference was held at which a basis of 
agreement between the ies was resolved upon. 
It was that the w ts then in 
gre should continue up to the Ist of Feb: . 
1872, that at that date the working hours should 
be reduced to 51 hours week, and paid as 
for 57 hours’ work, overtime to be wrought only 
when necessary, and to be paid for at the rate of 
time and quarter for all time after a full day’s 
work, with an allowance added of a penny per hour, 
each day standing for itself, and the ter of 
weekly or fortnightly payments to be ided by 
ted by the 


each works for itself. 
These terms were unanimously accep 

workmen on strike, and the strike forthwith ceased, 
having lasted only a week. In due time the fifty-one 
hours system came into operation, and the blood- 
less victory was duly celebrated in Seotch fashion by 
a soirée, over which Professor Fleeming Jenkin 
and at which one of the most eminent of 
doctors of divinity delivered an address, in 


which he strongly impressed 
riety of not overworking 
owed that 


sh 
“the Edin 


m lis of san hone 
form e, and presented 
Dundee oy ge gow Owing to a 
a iation of the condition of things then exist- 
ing, the employers very unwisely allowed a strike 
to be precipitated. About 1700 workmen were 
brought out on strike by the League, and this was 
cantinued for a fortnight. During its progress, 
however, conferences of the em the 
workmen's delegates were held, but no basis of 
mt could be struck . The employers 
wished the decision of Glasgow to rule Dundee, 
especially as the same branches of business are to a 
t extent carried on in the two towns. But 
ere, again, the independence of the men would 
not permit of such an arrangement. They con- 
sidered that Dandee was quite able to Glas- 
gow, and that it should not wait to be led by 
it, Atlast one of the most eminent solicitors of 
the town determined to offer his services as me- 


efee 
ry 
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up early in the history of the movement in that 
great centre of engineering in 
employers saw that the were 


having a greater amount of leisure 
resolved at a Y 
January, 1872, and 
different engi , to 
men ‘the demands which they 

the hours 


= ae reduction of the 
m { meeting seven representa 
chosen to. meet an equal number of the workmen’s| 
delegates, and after a good deal 
a confereneé was held on the 14th of Fe 
prey bed trata the Pe oda circular, the 
ief item of which was recognised length 
of a week’s work should be 51 hours. 3 z 
Ure, of Jolin Elder and Co., presided.. From the 
employers @ proposal emanated by which the 51 
hours system was to be indefinitely postponed, but 
54 given instead, and an advance of 5 per cent. on 
the rate of wages; and on the understanding that 
this proposal would be submitted to the workmen 
oly by the delegates the conference adjourned. 
ly three shops out of 36 voted for the employers’ 
terms, and at a large meeting of from 12,000 to 
15,000 workmen held on Glasgow Green, it was 
resolved unanimously, with only three mga pee 
that the terms of the original circular be adhe 
to. Some little delay occurred before the second 
conference was held, and in two or three large en- 
gineering pines the men w somewhat im- 
patient at the i nt temporising, an Deoning 
‘a law unto themselves,” they — work an 
made their own terms with their employers, namely, 
-fifty-four hours forthwith, and fifty-one after the 
fair holidays in July. The second conference of 
employers and League delegates was held on the 


22nd of F ; the third was held on the fol- 
lowing day, and on the 28th of Fe the fourth 
and last conference was held, at which the terms 


of a compromise were y upon. 

arbiter was called in, and no more strikes occurred. 
The ‘ outsiders” loyally acceded to the terms, 
which were the fifty-four hours per week on the lst 
of March, and the fifty-one on the 1st of November, 
with some minor details as to wages, overtime, 


weekly pays, &e. 

The mode of conducting the negotiations involved 
in the Glasgow dispute, is one which might well be 
copied generally in all trade movements. The 
workmen’s delegates proceeded to work in a very 
systematic way, and engaged a shorthand reporter 
to provide them with a report of the proceed- 
ings at the several conferences. A copy of this 
report has been forwarded to us, and from a careful 
perusal of it, we are glad to learn that so far as cool 
deliberation, close reasoning, clear -h 
friendliness, courtesy, and other good qualifica- 
tions are concerned, the workmen representatiy, 
were not surpassed by their superiors in 
position. 

LOCOMOTIVE FOR THE CANTAGALLO 

- RAILWAY. 


In fulfilment of the promise made in our last number, we 
publish this week, on page 5, an engraving of one of the 
central-rail locomotives constructed on Mr. Fell’s system 
for the Cantagallo Railway by Messrs. Manning, Wardle, 
and Co., of Leeds. Of the trials lately made. with this 
locomotive on the temporary line laid down for experimental 
purposes at Goathland, near Whitby, we gave a full ac- 
count last week, and all we have to do in the present 
notice, therefore, is to describe the engine itself. 

Referring to the engraving on page 5, it will be seen 
that the engine is carried on four coupled wheels, these 
being 2’ft. 4in. in diameter, and the wheel base being 7 ft. 
The carrying wheels are driven by a pair of outside cy- 
linders, 18 in. in diameter, with 14 in. stroke, the valve 
chests being situated on the tops of these cylinders, and the 
valves beipg driven by outside valve gear, asshown. These 
outside cylinders have their own independent regulator and 


E 






re lever, the latter and the handle being 
situated on the right-hand side of the footplate, whilethe 
co mg handles belonging to the inside cylinders, 















fit! 
af 
E 


tanks 
engine is fitted with both ordinary and mid- 
rail brakes, and a capacious sand box fitted with valves 
actuated from the foot-plate, is provided. 
As we stated last week the Cantagallo locomotives appear 
to us deficient in outside cylinder power, but this, as we then 
|» is. a matter for which the builders of the 


engines are capable of exerting for each pound of effective 
pressure per square inch on the pistons of the inside and out- 
side cylinders is 106.9 1b, and 84.5 Ib. respectively, or as 
5 to 4 very nearly, and when the facility for sanding the 
Tails in bad weather is considered, it is obvious 
that this proportion of outside cylinder power is deficient. 
As we stated last week, the ‘engine tested at the Gauth- 
land incline was an admirable specimen of workmanship, 
the utmost credit upon the builders, who had 
also; we consider, done all that could be done to obviate the 
‘defects attendant upon the central-rail system as applied to 
an ordinary locomotive. No amount of clever designing — 
I Manning, Wardle, and Co. have had an ex- 
locomotives for special 
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rresponding 
which drive the horizontal gripping wheels, are placed on 


the left-hand side, ~ 

















The two pairs of horizontal wheels by which the ¢er 

rail is gripped are situated between the axles of- 

ing wheels, and are 1 ft, 10 in. in 

at the lower ends of 
ine tanto 


















RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, May, 1872. 

Burt little out-door work can now be done, as the season 
when the Anglo-Indian seeks shelter from the burning sun 
and roaring hot winds in his bungalow, with the wetted 
tattie to cool the air, and the swinging punka to keep it 
in circulation has now arrived, and office work has super- 
seded field operations. The annual migration to the hills 
has commenced, and it is expected that the lieutenant- 
governor and his party will,-owing to the advanced state 
of the Oudh and Rohilkund Railway, travel by rail up to 
Moradabad on their way to Nynee Sal Sanatorium. The 
further extension of that railway to the foot of the lower 
Himalayan range is about to be commenced at once, and 
the engineers are already on the ground. 

The Indian Statesmen states that the first section of the 
Rajpootana (State) Railway, a distance of 30 miles, is com- 
pleted. “These 30 miles,” it adds, “extend to the great 
salt manufactures west of Delbi, and will at once open out 
a cheap mode of transport for one of the great necessaries of 
life as soon as the rolling stock arrivesfrom England. This 
first division of our system of Staterailways has been pushed 
on in a manner the public was hardly prepared for, and it 
shows that there are some men in the Public Works De- 
partment, who, is spite of red-tape, are able to make satis- 
factory progress, without making any noise about it.” 
noe C.E., is the executive engineer of the above 
wor! 


The progress of the Indore State Railway is said to be 
much impeded by the obstructiveness of the Maharajah 
Holkar, whose agents are accused by some of the Indian 


:| papers of a desire to throw obstacles in the way of pro- 


gress. The Eastern rajahs do not, as a rule, welcome the 
approach of the ‘iron horse” into their territories, but in 
this age of advancement, when the whistle of the great 


Y | civiliser is making its voice heard in the most distant parts 


of the earth, his approach is not likely to be seriously 
checked by the prejudices of Eastern rajahs. 

Dr. Bay, who has for some time been engaged in investi- 
gating the fishery question of Northern India, has published 
long and interesting reports, from which it appears that for 
various reasons, which are fully set forth, the fish in the 
rivers of Upper India are rapidly decreasing in numbers. 


- | He calls attention to the fact that canal engineers in con- 


8 weirs across rivers and overfalls in their canals, 
have made no provision for fish passages, and presses on the 
government the necessity of rectifying this mistake, He 
laments the wholesale destruction of fish which takes place 
when the water is shut out of the canals for annual repairs 
and inspection, and suggests that ponds or tanks by the 
side of the canals and connected with them, should be pro- 
vided as “cities of refuge” for the fish at such times. These 
suggestions from the scientific doctor’s pen are worthy of 
the attention of hydraulic en 

Amateur engineering, of which India has to her cost seer 
so much, has received a blow in these Provinces, as Govern- 
ment has taken all local works out of the hands of com- 
missioners, collectors of districts, and others, and placed 
them under professional supervision. Colonel Frazer, the 
chief engineer, in his report on the above reorganisation, 
says that an expenditure of 120,0007. was annually made 
in these provinces, with little or no control from an engi- 
neering point of view, and that “the work was placed in 
the hands of men picked up in a haphazard sort of way 
which could not insure efficiency, or in those of officials 
with no special training to enable them to carry out works 
properly,” and he recommends that the Public Works 
establishment of the North-West Provinces “be recruited 
in future only by regularly trained men, duly appointed 
from the Royal Engineers or colleges in India and Eng- 
land.” 

Hopes are here entertained that our new governor-general 
may take notice of the civil engineers’ memorial to the 
Secretary of State, which was forwarded to the Govern- 
ment of India nearly twelve months back, and to which 
no reply has been given as yet. 

The Government has sanctioned an expenditure of nearly 
three lakhs of rupees on the harbour works of Kurrachee. 
It is announced that a narrow gauge railway from Nagpore 
vid Kamptee to Bongeeghur, in Chutteesghur, has received 
the approval of the Government of India, who have sent 
the project home for the favourable consideration and 
sanction of the Secretary of State. This line will be 162 
miles long, and the estimated cost of it is a little over 
40002. per mile, The chief engineer, Mr. Armstrong, C.E., 
and Messrs. O'Callaghan and Seveking, the executive engi- 
neers, and others who were engaged in preparing the surveys, 
have received the thanks of the Government, 





Mr. G. Hasentrys.—The University of Chi last week 
conferred the ho’ degree of LL.D. pon ies George 
Haseltine, formerly editor of the London aE sh agg 
and now senior member of the firm of Haseltine, e, and 
Co., the well known patent solicitors, 


Tas Frexcu Ariantic Canie.—This cable has parted for 
d ti ince i id. The ions in each case 


section of cable in 
new route will, it is 
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BRIDGE OVER THE HUDSON RIVER. 
Ws publish, this week, a two-page engraving, ther 
with another illustration on page 4, of a fine railway _— 
erected..across the Hudson River, at Albany, by 
Reeves, and Co,., of the Phenixville Iron 
ia. Ihe bridge, whieh consists al 

of fifteen spans, and hag a total of..1740 ft., or nearly.) 
a third of amile, was built under. the following specificar, 


: * ‘Paste 


1. The arrangement and of the spans of the bridge 
to be as follows : Orassing M lane one of 63 ft. and,one, 
of 70 ft.; Quay-street of 210 ft. Then, beginning ab, the, 
west shore of the Albany Basin, there are to be seven spans, 
of 70 ft. each, crossing the said Albany Basin on a curxe of, 
about 720 ft. radius to the Albany Pier; thence crossing 


the main.channel of the river on a straight line; twos a: 


of 15 ft., a swing bridge 274 ft. long, and two spans | 
each, arranged in the order in which they are named—sthe 
length of spans given being from centre to centre of pi 
oak all ef.the piers and abutments being parallel Wee 
other, and at right-angles to the straight portion of the) 
bridge. tne 

2. The superstructure to be entirely of wrought iron, @x- 
cept, necessary bearing and joint blocks, whic a: be of 
cast iron, andto.carry, at the bottom thereof, a doub 
railway, and also. two sidewalks, each sidewalk being 6 
wide. The bridge-to be built with two lines of main 
26 ft. apart in the-clear on the straight portion of the bridge, 
and i bo apart in the clear on the curved part. Z 

8. The several spans of the superstructure will be built in 
accordance with the general plans attached to and forming 
pated these specifications, and lettered and described as 
ollows: 


A. Elevation of drawbridge, 274 ft. long. 

B, Elevation of the fixed spans, 185 ft. long. 

C. Elevation of spans, 73 ft. long. 

D, Plan of cross beams of floor. 

:4. The main girders of the bridge over the basin to be 
not. more than 8ft.. in height, and those over the main 
channel not more than 25 ft.. in height, outside measure. 
The depth of the floor must not exceed 2 ft. 10in. from 
the under side of the track rail to the lowest points of the 
bridge. 

5. Both the cross beams and stringers of the railway floor 
to be of iron, leaving nothing to be of wood, except the. crose- 
ties, upon which the rails are to be laid. The side walks to 
be outside ef the trusses, and supported by continuations of 
the cross beams of the railway floor. 

6. The miain girders of the bridge to be proportioned to 
carry a rolling load of 6000 1b. per lineal foot of bridge in 
addition to the weight.of the superstructure, without sub- 
jecting the iron to a 
square inch of parts in tension, and 9500 |b. compression per 
square inch sectional area of upper chords. 

7. The floor system to be proportioned to carry any load 
that can be imposed upon any cross beam or stringer by 
passing. locomotives with driving wheels, carrying 6 tons 
each, and geared 7 ft. 9in. apart between centres, without 
exceeding the limits of stress above specified for the main 
girders. Shearing strains upon joint pieces shall not exceed 
7600 Ib. per square ineh. 

8. Due provision to be made for the expansion and con- 
traction of the main girders under changes of temperatures 
and the consequent tendency to movement upon the piers 
and abutments. - 

¥. ‘Lhe swing bridge must be made easily adjustable, so 
that any deflection ef the ends, from'any cause, may be 
readily corrected, 

10. The turntable_shall be constructed upon the most 
approved plan, and of the best material and workmanship, 
to perated by a suitable steam engine of ample power, 
with necessary eee ring for operation of same, 
located on the top of i over the turntable, and 
Repay housed -from the weather, with storage room for 

e 

ll. The friction wheels or rollers, upon which the swing 
bridge is to revolve, shall be of an outside diameter of not 
less than 16 in., and of such number and width of face that, 
when the whole:weight of the swing bridge is distributed 
uniformly wu them, each wheel will carry a load not ¢x- 
vat. Ib. for each inch in width of face. 

12. The circle of wheels shall be 30 ft. in diameter outside, 
and the turntable so constructed that the weight of the 
bridge, when revolving, shall be uniformly distributed over, 
all the wheels. The faces of the wheels to be 
turned to exact uniformity of di » and to the» 
cone for rolling in the circle in which they are placsdj ell 
the upper and under tracks; between Which the: are 
to be made true and even, and inclined to — 
rately with the coning of the wheels. The wheels and 
tracks to be made 





“} with Tess than 25,000 Ib. 


: 75,000 Ib. per square 4 
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pave tensile strain than 10,000 Ib. per} ; 


and | 
san 


) wl sees inch tension. From the 
bars so iously tested for permanent set, a sufficient num- 
ber shall be cut of the proper length to fit into the testin 
machine, end siee socal =>. Se 
Ba oor caer taee a 
These s ca sul ing from 55, to 60, 
per sanans tosh tots Reamiiten aan upon igi 


area of the bar, and shall diminish at least 20 
ia nego 
Reng pe nda eye» sa 
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Pant link tan signe of frac , d all of the 
i Ai ks of the los fee aga ates ‘ 1€ 
tension bars of girders, shall; ; 

< oe Agnes 
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0.400 I 
tension, be 


ys strictly adhered to 
Works, and we-are informed that 
The weight of iron =e geen S: 
in. 
Four river spans of 185 0 each 
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spans 
One street spanof 110 0 
Small spans». 


The bridge , is a 
American practice, the oo 


including machinery: for dra 
30,000 alines vanrtocr, cece tad 





the best white cast iron or steel. a 





construction of the turn-table must be such that the 
may be made to carry 200 tons of the weight of the br 
or relieved intirelyas occasion may require, and the 
must be of suitable materials, dimensions, and cons 

for the purpose. The tutntable must also be so constr 
that any part thereof that is liable to be broken or worn 


Sort 


out 


by orcinary use of ‘the bridge, may be repaired or re 


without in ing the use of the swing bridge, 


be furnished with lever turning , 80 that in case the en- 


gine should be disabled the swing bridge may be operated | t 


with facility by hand; : 


by fe 
18, The ends of thé swing bridge to be furnished with cams 


or other effective device worked from the engine-room, by 
which « firm and steady bearing upon the resting piers may 
be given when the draw is aunt, oui the ends instantly 
freed when it is about to be opened. 

Me A-stflicient nuhiber of long bars of the iron to be used 
in the construction of ‘said: bridge shall be selected indis- 
critmmatedysby the-enginéer-of said perty of the second part, 
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)general, and notably those 
otion are liable to become 
clear definitions ard the 
be as precise and definite 
myself clearly understood, 


tp bb e hopes of m cing 
an reby avoiding unnecessary di al 
ind that it is m of truth that should 


that have reference to f 
interminable through the Wat 
use of ambiguous ph nil & 





and tested to dseeriaiy that permafent eet wi] not take place 


bearing in m the elucidation of truth 
be the sole object in all discussions. oe 


of an inch. | 3 
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by the reacting 

to move in one direction, 

there is an opening in it 

direction, while the vessel contains a fluid at 
that which exists outside of it. 

i ‘sum or the balance 

le teh any aiven 

any given 

force due to that 


pressure, as 1 |b. per 

) are the same, and by 

of the surface 

of a pressure 

100 1b. on 1in., or a 

unknown areas. 

use to designate the 
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such a pipe should 
no matter what pres- 
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thus indirectly 
far ipe would be directly concerned with the 
reaction, it would be simply a portion of the side of the tank, 
ual to the section of the tube, that would 
fore could not be acted upon ; while 
of the tank there would be an equal 
i between the inner and the 
to move the tank in 


Ha 
eee 


diminish the discharging force 
the tube by an amount at 

B tiplied by the in- 

paragraph 8 it ave DO 
‘orce ; also the indirect effect. on 
be at least as much as on the 


if the reactin and discharging forces would 
Sheienpposition of the pressure in the tube being 
See a ne ee eae ty eek be on 
eq) pressure in tube exceeds outside pres- 
and the former must exceed the latter by an amount at 

the section of the tube multiplied by the 
pressure there over the outside pressure ; but 
eal sed ong agen qhenmade em have re- 
to noazles which do expand beyond their 


uestion then arises, are 
thers is consid ble neat : 
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AH fluids in motion curl 
that, one instant running 
but with water I have found the 
side of expanding tubes to 
increased discharge caused by the vacuum, even where the 
vacuum has been nearly equal to twice the primary head; 
and when discharging through a nozzle of the form of the 
conoidal jet, terminating in a short straight tube, there is no 
lus or negative indicated on 
discharging steam thro 
have found the quantities to 
indicated pressures, the one arriving at a maximum when 
the other arrived at a minimum, the pressure ia the boiler 
being constant; the ratios of the one coincidifg nearly with 
my calculations deduced from the other; the one ceasing to 
the outer pressure when the other 
ow all this weight of evidence is not 
rid of by simply saying, “ I don’t think you can de- 
ures.” 


_ 14. Even if there is such underside adidas is getierally 
supposed, it would indicate that the pressure refi to i 
ph 12 should be more in place of less th 
all events, I do not think that any one will imagine 
whole 18 Ib. is due to eductive a eee j 


ately outside the t 


and sur, 
poets spr the next irregularly ; 





ceased to decrease. 


plied by the excess of ure 
effect on the reactive force. 


discharging water from a steam boiler the 
able pressure in the discharge pipe in é 
be the case if the water were. ; anc 

it —- , interesting oI = 
sure e discharging tube he 
charged, and then to see how they correspe 
mediately ordered an instrument to be mad 
annexed is a plan in section. eee 






fianges, leaving that space bet 
parts as a communicating passage between the nt 
tube and the annular space. This is done to get 

at an exact spot, and to get a comparatively large opening 
in a minute length of the pipe to 
get the average pressure all roun 
tube is } in. long, and was intended to 


though the excess could not be 
is } in. long, and expands 
next the boiler. One sixteenth of an inch of 
, A, so that the indicated pressures are 

in the parallel part at jth in. from the smallest part of the 


The instrument was bolted to a blow-off cock. in a hori- 
zontal position ; it was only 14 in. in diameter, but, from the 
manner of the experi 


17. The blow-off cock was directly under t 
of i Ye. the. baller. oe 


bove the i ; 


or from the shape of the nozzle. 


that space, and what 
velocity throng aes t ; 
26.7 eylindrica es . flow. 

b due to 7:3 times 9.8, without! 
allowing for the redueed density due to the heat of the water, 
there is a reduction of the discharge corre- 
sponding 29 equal to 74 ft. head. 

19. But what is the cause of this loss? Why just this, 
in the discharging tube which, with told water, 

st the atmospheric pressure, 
Ib. to 33 Ib. above it, and from what has 
hs 8 and 9 all this 301b. and more is 
g force, and this experiment is the 


ing to a loss of 108 — 


now to this side, now to 


meas in the 
weatly with the 


side of the tube; 
similar nozzles, I 
exactly with 











_—— eddies, and also to 
. The 


gauge could shake in it, 
etected by measurement. 


ee diameter 


t was not of much cons_- 


wee aie 








showed on 


peivape 2. the Haquid theongh 
ue to - 

one case only }ths 
medi passes through 
_in } of the veloci 


fe 


a 


re%.4 
uFa Es 
gee = 
a 


+ 
“2 


very nearly agreed with yours from 16 to 80 lb. above the 
aaron gh: of the atmosphere ? 
iy ¢in. in 
that I am yet quite in ignorance of Mr. Wileon’s reasons for 
thinking that Fo 
of his experiments and, 


ir. : SR TTR * think i 
i een but = yy ag dt I don't 
know where it lies, _ 


, | be similar, but if the formule are differenti: 
should be diff 
formula No. 4, shows that it differs very considerably in its 
composition from the formula used by Mr. Wilson, conse- 





quently the coefficients obtained by the former should differ 


roof of it, but it does not diminish the reactive force e: t 
at 1 xcep 
20. 


—- in the armor can wp gee the reactive _— 
ut any pressure t must affect the discharging force 
Qnctly A indirectly. ” my 

21. When a liquid is 


bein discharged ed through an orifice 
in a thin plate the reactive y Hecag ag of the so-called thé- 


reactive force. Now if we knew nothing else 
matter but this we should i : 


that the liquid t the orifice at »/ 
4th of gw aga to head which ay 
one-fourth more than what it actually does, 


22. “Oh, but,” says some one, “that is the reactive 
due to the vena contracta.” Assuredly it is, which .ex: 
confirms what I have been insisting on. A liquid is disgp 
through an orifice in a thin plate, and again th 
certain conoidal form of nozzle, the outer part 
pits of the area of the orifice and the senation fe 

th cases; that is to say, that ; 





the vena contracta, but 
the formigs 























What I heve said in reference to stesight parallel tubes 
applies equally to orifices in thin ‘plates, that is to say, no| Mr. Wilson 












proof of the accuracy of Professor Weisbach’s results. 
composition of Professor Weisbach’s formula No. 2 agrees to 
pr x aaogrens with that used by Mr. Wilson, so that the co- 
ents obtained from formula No, 2 should nearly agree 
= Wilsoii’s coefficients. The following comparison 
they actually do so agree: 


é 























* Average pressure of air in ‘ 
boilss above the atmospheric| Coefficients. 
: pressure. 
Number of 
“Meters of | Pounds per is ye | 
] ‘mercury. | squareinch. |S 85| 2 
x BSz| = 
Efflux through # short conoidal mouthpiece. 
444 865 16.6 652 | .693 
445 644 ~ 12.4 -702 | .723 
446 451 8.6 787. | 764 
447 288 5.5 835 | 810 
- 448 187 lenis mo 861 | .866 
ux short cylindric tu 
ao) aoe) 43 729 | .781 











It should be noted that in tlie two first cases Mr. Wilson’s 


‘e | coefficients were not obtained by direct experiments on air, 
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nd, to give a formula for the reactive force which 
28, I finish this letter nearly as I began it by remarking 
is any antagonism between the results 


mine 4 


To Tux Epitor or Ey ‘G. : 
articles efflux of elastic fluids 
indisputable m 








erent. An examination of Professor Weisbach’s 
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fthe |? 






















their J 
request, amd other 


land ironstone miners held’ a ‘mass 
Speeches on trade questions-were nade by delegates and others 


and several resolu 
tion for accidents’ in nF wp Mens -arbitfation for the settlement 
of disputes, were passeds’ 






the manliness to tell the 
an advance of 2d. per ton it 















berland are asking 
the coulowners to give them a rise of 15 
generally expected that a compromise will be 


but reduced from the experimentson steam. Bearing this in 
ind, the t is remarkable, and strongly confirms 
Professor Weisbach's results. 
I am, Sir, your obedient Servant, 
Rocrss Fretp, 
B.A. Assoc. Inst. C.E. 
5, Cannon-row, Westminster, July 3, 1872. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MuippiEssRoven, Wednesday. 
Meeting of the North of England Iron 
meeting of the North of 
e Royal Exchange, Middles- 
- Considering that» there was a meeting of engineers 
and coalowners at Neweastle-on-Tyne the attendance was 
than:was expected. There was the usual anxious in- 
quiry for pig iron for immediate delivery, and there was the 
expression of inability to accept preferred orders. The 
notation for No. 3 for immediate delivery was 107s. 6d. and 
10s. per ton. This really means that in some cases, for early 
delivery, as much as 100s. is paid for this quality. There are 
ies still booking orders, for No.3 to be delivered next year 
at 905. and 95s..per ton. We have heard of contracts having 
been The blast fur- 





tae 





8000 tons of ironstone per day, are so far short of their re- 
pen quantity that their customers are now being deprived of 


0,000 tons week, owing to the restriction systematically 
<eusied on bss tha. lo. ‘Giver ironstone mine poprarare ar 


similarly situated. The men really ought, after obtaining an 
oa Bb poses to turn out. fair share of work. This re- 
strictive policy is uow being seri felt, and if it is continned 
much longer there is no, doubt that some steps will be taken to 
cottlege: inal skiers ape aaaeiy ote is santigned 
activity. il orders are. in, the - market, there.is every 
reason fet. belicing Gek-asiate 


by tenet of them will find 
way to Cleve! make, i iron ig still in 
- Kinde on is in geod demand. 

The Cleveland Miners.—To-day (Wednesday) the Cleve- 
and i and pic-nic at 
There were about 6000 men women nt. 
for better ventilation, compensa- 


passed: “One of the officials of the society had 
‘that the miners, laving got 
wages ouglit to work fairly, 
jut the mine-owners in a position to fulfill their contracts, 
the urnaeces, and other branches of the iron 
ly employed, 
Mining aud Mechanical Engineers.— 
muster of “a and gentlemen 
iron trades, at Neweastle-on-Tyne, ta 


Si te of Engl 










of Engineera 

cash aiid 

and Institute 

; the splendid hall of 
President, Mr. 














and Pitmen.—The pitmen in Northum- 
for another advance of wages. They wish 
percent. It is 
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which the coal is distilled. The oils are received ther in 
the ammoniacal liquor in the tar well, from which oil is 
assed into a cistern placed high enough to allow it to run 
own to the oil distillation apparatus. : 
This a which we term the redistillation retorts, 
consists of three vessels— 
1, The vaporising pan. 
2. The intoumedinte chamber, with a diaphragm across. 
8. The charcoal cylinder. 
These are set from the: furnace in the reverse order in 
which they are numbered, for the oil enters.the vaporisin 
pan (1), the vapours then pass up the ascension pipe throug 


of coal, in the same manner as would be used in 

and therefore the inference is that with a 

ance for working on a large scale there ought to be a similar 

quantity of Ge preinces Seeney fos & coal. We have, 
t Barnet, 


: the Norfolk Silkstone | si 
coal, but in our experi we have tried many | i 
other kinds of and similar os ing i 


hitherto, at 


the intermediate chamber (2), and lastly through the char- | coal (for 


coal eylinder (3), where it is converted into permanent gas ; 
waned the heat is first applied to the charcoal cylinder (3), 
where it is required to be the greatest (the best temperature, 
as far as my experience goes, is about 1600° Fahr., or a 
bright red), then it circulates round the intermediate cham- 
ber (2) at about 1100° Fabr., and_passing through the 
nostrils under the arch, over the top of the vaporising pan 
(1), where it is sufficient to convert the oils into vaporous 
gas at a temperature of about 800° or 900° Fahr. 

These oils, as you observe, run down from the cistern into 
which they are pumped from the tar well to the cock placed 
above the funnel of the inverted syphon, which acts as a seal 
to prevent the vapours escaping. oil is admitted at the 
rate of about 6 gallons per hour, and it runs down through the 
pipe into the vaporising pan, which is filled with oil to above 
the height of the lower test cock. The fresh oil flows over 
the surface of the heated oils in the vaporising pan, and does 
not immediately descend to the bottom or mix with the 
heated oil to any great extent, and thereby that which has 
been an insuperable difficulty in making gas from oils—any 
violent agitation and gurgitation—has been prevented. The 
lighter portion only of the oils is vaporised, and the heavier 
bodies gradually assuming a greater density as the vapour 
passes off, fall to the lower part. of the pan. These are dis- 
charged about every twelve hours, and when cooled become 
piteh of various degrees of hardness, according to the length 
of time they are exposed to the heat of the chamber. 

The vapour rises up the ascension pipe, and passes through 
the intermediate chamber, where it is gradually heated to 
about 1100°, or a very dull red. The object of the diaphragm 
is to prevent the passage of ne oil into the 
cylinder by the sudden p: of the gas and vapours 
through the intermediate chamber, and also in the case of 
any possible gurgitation of the oil in the vaporising pan, to 
renee: the frothy oily matter which runs again 
throw 
then eon downwards, permeating through the incandescent 
charcoal in the charcoal cylinder, the vapoury matters being 
decomposed, and the oils thus converted into permanent gas. 
The gas then passes at the back of the apparatus from the 
exit pipe at the bottom of the cylinder tothe condenser, 
where any oily vapour which has not been thoroughly de- 
composed in its passage through the charcoal cylinder is re- 
condensed and returns to the tar well, where it mixes with 
the fresh oil from the first distillation of the coal. The gas 
at this point is mingled with that of the first distillation, and 
the two gases pass on together to the condensers. 

The most important feature in the manufacture of gas by 
this process is the heat at which the coal is distilled in the 
retort, for on this, in a great measure, depends the quantity 
and quality of the gas obtained, and what is most important, 
the quality of the oily matters; for if too great a heat be 
applied, the gas will have less illuminating power, a greater 
amount of —— in the shape of—to-use the “ referees’ ” 
phrase—“ sulphur compounds other than sulphuretted hy- 
drogen” will be formed, and the oil will be rendered almost 
useless for further treatment for conversion into gas, and if 


too low a temperature be used, there will be but a small | i 





uantity of per t gas g ted, and a ter quantit 
a oil, whilst the residue, in the shape of pt gers be of 
very little use. 

In the distillation of coal at high temperatures the sulphur 
combines freely with the carbon, giving rise to the formation 
of bisulphite of carbon, but a portion also of the sulphur 
unites with the earthy compounds and carbon in the coke, 


the dip-pipe into the pan. The —— vapours | it 


The q 


heats at which the retorts are 


there is also the second disti 
account may be taken to be abot 


be with the present system of ‘temperatures, a 
for 


the present system in I of the same magnitude. 

Ue whe prota tie we have asd ion setae Sly - oe 
a! uisite there is le or no t 
cartes toa nen ema do it il tet omer 


while another portion passes off as sulphuretted hpdrogen ; | residual 


whilst in the distillation of coal at a low temperature almost 


the whole of the sulphur passes over as_sulphuretted hy- | mo 


drogen, a portion of which unites with the ammonia, forming 


hydrosulphuret of ammonia, which is readily absorbed by | i 


water and gradually becomes sul: of ammonia, free 
hydrogen passing on with the gas; hence, in the latter pro- 


cess, the coke is freer from sulphur, and little or no bi- | i 


sulphide is formed. 


So far as my experience goes, I have found that a dull red | i 


heat, or temperature of what I should consider about 1200° 
to 1400° Fahr., is the best for all purposes. . The c of 
coat for a retort 9 ft. long, 24 by 161m, in section will be 
about 4 to 44 cwt., and this, at the temperature employed, 


requires twelve hours to’ obtain all- the from the coal. | tion 


From several trials of Norfolk Silkstone made by me at 
the works at Peckham, I have selected, as a fair arenes, the 
each 


following, as showing the rate of \ gas 

hour during the charge, which 4 owt. :— 

Hour. * m ft. 
a a de ° 


240 
170 
150 


150 
160 





The total was thus 17 
per ton of coal, the illuminati 


in the . 
in 100K. This was of course, a 


Bee 
iis 





it was made with a full-sized retort, and 


i 


my duty to give you in a few words 


experience 


produced is slso aging in the | 
Silkstone coal used at Barnet about T¢ to 1p porto of 
coal. The consumption of fuel, in consequence of the low 





e is much , 
atly there is less 


wor! 7s less than it would 


ua 
to for, 
aiaroa the whol 





big | 





very important —_ 
during 





ere a0 
‘the . 
stills, will amount to about 251. per retort in 
hich i 


first 


instance. 
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atvnied eeotore reat the first Nees g 
those lines which cross am range avidin 
two level districts from each other; and Sis taco 
consisting of those railways which connect a hill dis- 
trict or elevated plateau with the plains below. In 
the case of lines of the first class, the exchange of 
traffic is as a rule almost entirely between the two 
low-level countries, the hill districts furnishing but 
an insignificant ion of the whole.’ Under these 
circumstances it is evident that practically the whole 
of the tonnage tran has to be lifted to the 
summit level and lowered again, and if the traffic is 
important the expense of doing this becomes so great 
as to warrant the expenditure of large sums to re- 
duce the summit level by resorting to tunnelling. 
Such for instance has been the case at the Mont 
Cenis, while in the case of the St. Gothard similar 
considerations have led to the adoption of a tunnel 
for that line also. We thus see that in the case of 
railways of the first-mentioned class the height of the 
summitlevel in any given instance—and consequently 
the amount of climbing to be done—is determined 
by the nature of the traffic, the heavier that traffic 
the lower being the level to which it will pay to 
reduce the summit by resorting to tunnelling. 

In the case of rai ways of the second class, the 
circumstances are materially different. If the traffic 
has to be conducted between a low-lying country 
and a hill district situated, say, some 5000 ft. above 
it, all goods passing from the lower to the higher 
level must necessarily be lifted this 5000 ft., and all 
that can be done by resorting to tunnelling or heavy 
works is to obtain favourable gradients, and to 
avoid, as far as possible, any intermediate rises and 
falls between the upper and lower termini. Asa 
rule, also, when high and low level districts are 
connected by a railway, the heavy traffic is down 
hill, and consists chiefly of mineral products. There 
may be, of course, exceptions to this rule, but it is 
one which very paler applies. 

It may be noticed here that, although in working 
both classes of lines it is important to reduce the 


iz | dead weight of the rolling stock to the lowest pos- 
3| sible amount, yet that this reduction has especial 


importance in the case of lines of the second class. 
Thus, for instance, in the case of lines on which the 
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MOUNTAIN RAILWAYS. 


Tue time has long since passed when railways 
were considered luxuries adapted only for compara- 
tively leyel tracts of country, or for districts 
through which it would pay to form a line with 
very moderate gradients by the execution of expen- 
sive tunnels, cuttings, or earthworks. Now-a-days, 
engineers do not hesitate to lay out railways across 
mountainous districts in which previously even 
roads were almost unknown, and so long as a rea- 
sonable amount of traffic is likely to be forth- 
coming, Capitalists are to be found who are willing 
to adyance the means for making such lines sub- 
stantial realities, In central and northern Europe, 
in Spain, in India, and in America, both north and 
south, mountain ranges haye already been scaled by 
the iron , and every day the locomotive is 
making its way through the regions of cloudland 
at eleyations unthought. of. some. thirty years ago. 
Thus, in Peru, the Cordilleras are crossed by a rail- 
vere ene elevation of than fue while ar summit 
level on the Lima and Oroya line, now. in progress, 
bs Me, still higher, namely,. 15,000 ft. aie gee 
ev. ; 

Notwithstanding the experience already gained 
in mountain railways, however, it cannot be sai 
that the best system of ty ge lines has been 
thoroughly determined upon. In making this state- 
ment-we are quite aware that the great variations 
in the character of the traffic.and in the nature of 


eye rou eine ‘pplicable i in all poateg Pp 


to point out is, that in where the 
Sosa jecunty Wasa bata 





the trains ascend almost empty, a reduction of 25 
per cent. in the dead weight may reduce the gross 
weight of train hauled some 20 per cent., or even 
more, and may thus effect a proportionate reduction 
in the engine power errata 

Of the various modes proposed for working 
mountain railways we do not hesitate to say that 
none yet tried have on the whole given such satis- 
factory results as the employment of the locomotive. 
In saying this, however, we are quite ready to 
admit that exceptional circumstances sometimes 
occur under which it is advisable to abandon the 
ordinary locomotive in favour of other arrange- 
ments. ‘Thus in the cases of the Mount Washing- 
ton and Righi lines, where it was desirable to be able 
to surmount gradients as steep as 1 in 3 and 1 in 4, 
the adhesion of plain wheels on the rails would have 
been useless, and the plan of employing a rack 
geared into by a spur wheel on the locomotive was 
adopted with advantage ; while in the case of the 
San Paulo line, where a lift of 2250 ft. had to be 
overcome in a distance of about five miles, we con- 
sider that the engineer, Mr. Brunlees, exercised a 
wise discretion in resorting to eos 2 We 
believe, in fact, that rope Fe em might, with 
material advantage, be employed on mountain lines 
to a far ter extent than has hitherto been the 
case. The plan of hauling trains up inclines by 
means of ropes worked by stationary engines has 
hitherto been regarded with no very favourable 
eyes by railway engineers, and it is true that the 
‘results obtained in many instances where the system 
has been tried have not been such as to gain it an 
unexceptionable character. We consider, however, 
that to a great extent this result is not so much due 
to the inherent defect of the system as to the un- 
favourable circumstaneés under which it has been 


‘tested. A winding rope gives the best results when 
acting vertically, just as a locomotive works to 


greatest advantage on a level line, and 
the inclination of the line of haulage so will the 
be in favour of the rope or 


ee 





‘balance of § ' 
d bream Casbteges 


ively. To get the full advantage 


according to | be 
railways this: slow speed would, we believe, be no 


straight te peel ible, and should, as far as circum- 
stances will allow, be concentrated at oue point. 


'| Of course with very steep lifts special arrangements 


for carrying the ordinary rolling stock will be 
needed; but even with the steepest lifts there 
would be no mechanical difficulty in insuring per- 
fect security for the trains during either their 
ascent or descent, If railway en rs would bear 
in mind the millions of tons of materials raised 
annually from our collieries, and, on the whole, the 
comparatively few accidents which occur to wind- 
ing machinery, even under ement which not 
tepaty gaasy' errs on the side of recklessness, they 
would, we think, have more faith in rope-worked 
lifts for mountain railways. 

Setting aside the special circumstances to which 
we have adverted, however, there can be no doubt 
that the locomotive in some form or other offers prac- 
tically the best means for working mountain lines at 
present devised. We believe that there are very few 
mountain ranges on which a line having gradients 
of a steepness not exceeding } in 20 cannot be laid 
down, and whenever such a line is to be worked, 
we should prefer trusting to the adhesion of a 
smooth wheel on a smooth rail rather than resort 
to any more complicated expedient. In countries 
where fuel is dear, or water scarce, it is, however, 
particularly desirable to obtain the flattest gradients 
possible in order to reduce the amount of locomo- 
tive power required to perform a given quantity of 
paying work. How important an influence the 
steepness of the gradient exercises on this matter, a 
very little consideration will show. Let us, for in- 
stance, for the sake of simplicity, disregard all 
frictional resistances, and suppose the work to be 
done to consist only in overcoming the action of 
gravity, and let it be further assumed that with 
efficient sanding apparatus, an adhesion of one-fifth 
can at all times be secured. Also let the gross 
weight of engine and train to be taken up be in all 
eases 100 tons. Then, on an incline of ] in 50, the 
resistance to be overcome would be 2 tons, and the 
adhesion weight required 10 tons, or 10 per cent of 
the gross load; on 1 in 40 the resistance would be 
2} tons, and the adhesion weight necessary 12} tons; 
on 1 .in 20 there would be 5 tons resistance, re- 
quiring an adhesion weight of 25 tons; while on 1 
in 10 the resistance would be 10 tons, requiring an 
adhesion weight of 50 tons, or half the gross load. 
It will be seen from this that so long as the ad- 
hesion weight available is simply that of the loco- 
motive, the percentage of paying load which it is 
possible to take up, diminishes very rapidly as the 
steepness of the gradients is increased, and hence, 
in many cases, commercial considerations would im- 
pose a limit on the steepness of gradients permis- 
sible considerably within that rendered necessary by 
mechanical reasons. 

But there is really no reason why the adhesion 
weight available should be limited to that of the 
locomotive. Long ago M. Eugene Flachat pro- 
posed the plan of fitting each vehicle of a mountain 
train with a cylinder supplied with steam from the 
engine boiler, the piston of this cylinder driving one 
pair of wheels direct, so as to render a portion of 
the weight of each carriage available for adhesion. 
M. Flachat’s plan has never been brought into 
regular practical operation, but it has certain good 
features, and we believe that in a modified form it will 
yet be employed, To insure its success, however, 
it must be adopted in a form differing considerably 
from that proposed -by its originator, and in par- 
ticular two important conditions must be satisfied. 
The first of these conditions is that the train shall 
be hauled at a very low speed, while the second is 
that a high speed shall be secured for the pistons 
of what we may term the auxiliary cylinders. 

As we pointed out in a recent article,* the amount 
of adhesion which any given locomotive boiler power 
is capable of using up depends entirely upon the 
8 at which the engine travels. Thus, if by the 
evaporation of a given quantity of water per unit of 
time an adhesion weight of 30 tons can be utilised 
when travelling at’ a s of 10 miles per hour, 
then if the speed be reduced to 2 miles per hour, it 
will be possible, by the same expenditure of steam, 
to use up an adhesion of 150 tons. In order, there- 
fore, that the auxiliary cylinders applied to the 
carriages of a mountain train may be supplied with 
steam froma boiler of moderate dimensions, it is 
absolutely essential that a very slow speed should 
to,: and on the majority of mountain 


serious disadvantage. 
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in, the carrying wheels of the train making 
but few revolutions per minute, it is desirable, in 
order that the requisite may be developed 
without employing large cylinders and heavy mov- 
ing parts, t a com I 
should be employed in the aux : 
This means that, instead of driving the carrying 
wheels direct, as proposed by M. Flachat, the 
auxiliary cylinders should communicate motion to 
these wheels by ing. - adopting this system 
the auxiliary cylinders could be made of very 
moderate dimensions. It may be noted here that 
the auxiliary engines on the carrying vehicles would 
not require to be fitted with reversing gear, as they 
would only be used on the | erro and be run in 
one direction. On the level portion of the line the 
train would be under the command of the locomo- 
tive. 

We have directed special attention to the system 
of working mountain trains by auxiliary cylinders 
because we believe that there are many circum- 
stances under which it might be advantageously 
employed. We have, however, only sketched out 
the leading points to which attention would have 
to be paid in employing it; to render it really a 
practical success there are certain other matters of 
detail which would require to be attended to, but 
of these our space does not permit us to speak here. 
We intend, however, to return to the subject, and 
we shall then have something to say about this and 
other modes of climbing mountains by rail. 








THE “ WOOLWICH INFANT.” 


AN inspector of ordnance formerly attached to the 
Royal Gun Factories, having expressed an opinion 
as to ‘‘ bad facts” in our recent article on French 
rifling in British guns, we instituted inquiries which 
show that we and the public generally have been 
misinformed as to the extent of the damages sus- 
tained by the ‘‘ Woolwich Infant”—the original 
35-ton gun—in the effort to eject successively 68 
700 lb. projectiles from its bore. ‘ Instead of these 
68 discharges with mild pebble powder having only 
resulted in an ‘incipient crack” in the *‘ driving” side 
of the bottom groove, a few inches in advance of 
the position of the rear stud when the shot is in its 
seat, as the public were informed, this is really the 
least portion of the injury. The top groove is 
similarly cracked in advance of the upper front 
stud. Some of the other grooves, as well as the 
‘* lands,” have slight fissures in the centre of their 
sections. Nor has the powder chamber escaped, as 
it bears the impress of having received so violent a 
strain as almost to have crushed the metal. Our 
‘* bad facts” consisted in our belief in the ‘incipient 
crack,” which was given out as the whole extent of 
the ‘‘ Infant's” injuries ; and we willingly correct 
our error, which was caused not only by our credit- 
ing the semi-official statements, but by the gutta- 
percha impressions of the ‘incipient crack” alone 
having been shown to us, 

That these damages were inflicted either by, or 
in consequence of, extraordinary powder pressures 
seems to be generally admitted. But why did that 
irregularity take place? It appears that using 
charges up to 110 lb. of pebble powder, the pres- 
sures registered were very regular, those for 110 Ib. 
charges being about 20 tons. But that when 56 lb. 
was added to the above amount, the maximum pres- 
sures varied from 22} to 44} tons ; and when 10 Ib. 
of powder were added the pressures ran from 27 to 
66 tons. Hence it was experienced that a 110 Ib. 
charge gave 20 tons, and a 120 lb. charge gave 66 
tons pressure. This is a remarkable discovery, 
which we commend to mining engineers and others 
engaged in blasting operations. By adding 10 Ib. 
to a mining charge of 110 lb. pebble powder more 
than three times the effect may be obtained! This 
is an economical application of force, which miners 
have been strangely ignorant of. They will no doubt 
be greatly indebted to the scientific officers who 
constitute the Committee on Explosives for this re- 
markable discovery. Similarly, in locomotive tor- 
pedo operations, Captain Harvey should take advan- 
tage of this extraordinary “fact,” that 10 lb. of 
pebble powder gives an additional pressure of 46 
tons, if exploded in combination with 110 lb., which 
gives only 20 tons. In outrigger torpedoes and fish 
torpedoes this discovery should be turned to full 
account. We wonder what Messrs. Curtis and 
Harvey have to say to three times the force being 
developed out of their pebble powder by the addition 
of 10 1b. of that material to a 110 Ib. charge. If 
Messrs. Curtis and Harvey can show that such re- 
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sults follow in mining and as 
have been in the “ aeicteh Intent 
and were in the 68-pounder gun which 
exploded, they will be able to run gun-cotton and 
dynamite very close indeed. 

With all due deference to the phi ers on the 
Committee of Explosives, and learned mathe- 
maticians at the Royal Arsenal, we venture to 
peng yoreete edly an yoke ogee: Lyn 
that extraordi erratic pow 

sures as occurred in the 35-ton gun are experienced 
under any other conditions than that of the stopper 
to the powder chamber—viz., the shot—not being 
free to move away easily. “ The oblique movement 
of the axis of the projectile” in the bore, spoken of in 
‘“‘ Modern Artillery” as ‘‘ generally” repay Uy 
hard projectiles mons studs,” awe a in 
the exit of the 700-Ib. shot; it explains the 
‘‘ right top” and the “right bottom” grooves, just 
in advance of the upper front, and of the lower 
rear studs, being most severely injured; and it ex- 
plains an eccentricity of the powder pressures with 
this rifling which is not observed in mining, blast- 
ing, or torpedo operations. 

‘Modern Artillery” rightly asserts that ‘ in order 
to secure accuracy of fire, it is essential that the 
axis of the projectile should correspond with that 
of the bore of the gun, for, otherwise, the axis of 
rotation will be variable, and the deflection of the 
projectile uncertain.” But in its seat the centre or 
axis of the projectile is necessarily below the centre 
or axis of the bore, and the windage is nearly all 
above the shot, which rests on two points nearly 
under its centre of gravity, no other portion of the 
shot touching the A blow above the extremity 
of the shot, as it lies horizontally on its two studs, 
simultaneously with a blow on its base above its 
axis, would naturally produce vertically the ‘‘ oblique 
movement of the axis,” referred to. This, wi 
other obvious mechanical considerations would ex- 
plain the tendency of the safety valve, or shot, to 
cling to its seat or bore, ins’ of escaping freely 
and relieving the chamber. This ‘“ oblique move- 
ment of the axis” would, naturally, be more pre- 
judicial the more violent the blow above the ex- 
tremity of the shot, and on the base above its centre, 
and the more sudden the motion imparted. The 
projectile itself evidences the ‘‘ oblique movement 
of the axis” in the damages sustained by its studs, 
some of which are squeezed out of all shape, others 
broken off, and all more or less worn away or 
sheared. The philosophers are not, however, 
satisfied with any comprehensible explanation, and 
they proceed to invent a new property in gun- 
powder which nobody has ever discovered before. 

They have not a word té say about the marks on 
the projectiles and their studs. They have no 
suggestions to make as to testing this new pro’ 
of 120 lb. charges, under conditions with whi 
studs shall not interfere. But they make them- 
selves and their philosophy ridiculous in the eyes of 
practical men, by inventing a plea, of the existence 
of which there is no evidence whatever, except the 
destruction of a 35-ton gun, costing, at Elswick 
prices, 3500/., and 68 discharges with mild pebble 
powder, spread over several months. Yet, on the 
strength of this philosophical speculation, the 
muzzle blow of the 700 Ib. projectile is anently 
reduced from 9059 foot tons to 7853 foot tons by 
reducing the powder charge from 120 Ib. to 110 lb. 
Whilst its shell power, which is the strength of a 
naval weapon, is less than that of the 18-ton gun, 
a gun little more than half its weight. As to its 
ay a shell, the bursting charge is only 
9 1b. or 1 Ib. less than that originally desi for 
the similar projectile of the 18-ton gun. us, at 
all points, the weakening studs and stud holes in the 
indeed ; and it 

comes a serious question whether, so long as the 
stud riflin 
candle” —th 


in, ‘‘ the game is worth the 


is ; 
e 35-ton gun worth carrying ! 





THE TELEGRAPH TO AUSTRALIA. 
AN announcement has been made by the Aus- 
tralian Submarine Telegraph Company that in con- 
sequence of the recei ofa degpateh from Australia 
they would accept or the vari 
graph points in A 
senders’ own risk. 
ment tel 
effect : “* posty ase ow 
waiting for Todd from the Roper, w 
Express will start for south, after allowing 
days to obtain telegrams from England.” . 





possible for a tele 

marine cable sh be in perfect working order, 

but necessarily idle for the want of messages. As 

soon, however, as the land line was sufficiently com- 

plete as to have reduced the gap to allow of a horse 

e we are told that the cable is interrupted ; 
ly most vexing, but there is still some hope 

that-the repair to the cable will be soon com 

The fault, we un does not consist of a 


complete rupture 
sufficiently bad be 


Our last notice on the subject described the Aus- 
tralian land line; it will be as well now to refer to its 
t condition, and more particularly—what we 
ve already called attention to—the bable 
chances of keeping the line in good 
maintenance, 

In constructing the land line, the work was di- 
vided into two sections, the larger section being 
worked from Port Augusta, northwards, the 
shorter from Port Darwin, southwards; the first 
section was rapidly proceeded with, and but little 
interruption occasioned. The total length com- 


th | pleted is to Tennant’s Creek, a distance of 1176 


miles. Of the northern section the line would ap- 
pear to be complete to Daly Waters, a distance of 
400 miles from Port Darwin ; this left a section of 
250 miles incomplete, which, however, was in pro- 
gress.. The greatest difficulties appear to have io 
caused by the inundations about the River, 
these having been of such an extent as to have made 
the country perfectly im le. The same diffi- 
culty has naturally prevented the rapid delivery of 
stores southwards; sufficient, however, has been 
done to enable a horse to be started to cover 
the EP between Daly Waters and Tennant Creek, 
80 the transfer of messages across the conti- 
nent will be an established fact. As this gap gets 
reduced, so will the time occupied by the express 
be shortened also. 

The following extracts from a letter written 
from the Roper river will give some little idea of 
the difficulties met with: “It is astonishing how 
ay the rains make the country impassable. 

ou go out to take a walk, for instance, a mile or 
two from this camp, and whilst out a thunderstorm 
comes on. Well, to say nothing of getting wet 
through in two or three minutes, it is a fact that in 
attempting to return, you find yourself almost cut 
off by creeks and watercourses, which half an hour 
before had no existence. It is this which makes it 
so difficult to construct work like the telegraph 
through the interior. Bullocks and drays become 
immovable after a few hours of rain, and even men 
on horseback. have enough to do sometimes to save 
their lives.” ‘To show how impassable some part 
of the meen A in the rainy season, there is the 
experience of Mr. ——’s party. left the line 
of telegraph, in December, at a pomt 180 miles 
mone goes place on the ry al 

0 wu 
ut they were overtaken by th 
abandon ev i 
stock.” 


—drays, 
‘*The whole country 
water. Horses and men had to swim for their lives.” 


There are other extracts one might , but suffi- 
cient has been shown to prove the of erect- 
ing any work at the rainy season of the year. 

+ has been stated that the season has been ex- 
septensl, Des oe whet we are unaware. 
ere is so little known about of the 
7c, Boker gph od cory 
rainy season met one of ordinary 
ee oe So ae eee 


straight 
as 
without survey. 
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working order. The rainy season seems of 
i sufficient to we yng apg me map gm and 
what ity can there possi restoring 
the line to an efficient state. wooden 6 aw 
to be insufficient to meet the ravages of the 
white ant, for the same correspondent we have 
alluded to remarks: “Iron er poles have 
ted all Soceahe tre ical Australia. Swhite 
wan i w 
ant is so dematetive thst it will eat through the 
hardest wood in four months. It is said, in fact, 
that as soon as the line is completed it will have to 
be reconstructed.” This can scarcely be 
as an encouraging prospect. 

That tel his communication between the 
chief points in Australia and ark nate the world 
sh depend upon such means of correspondence 
is a ming that cannot for any time be endured. To 
be of use the telegraph must be ent ; 
where one route is likely to be affected or interru 
at times another route should be available, for so 


soon as the telegraph becomes uncertain so soon do ing 


we lose its great value. 

In the remarks we have been making no intention 
is manifested of crying down the South Australian 
colony. On the contrary, every praise is due to its 
inhabitants for the bold and enterprising manner in 
which they have proceeded in endeavouring to bring 
their colony into telegraphic relation with Europe. 
Our remarks are simply penned in the public in- 
terest, so that when the telegraph is established it may 
be lasting and permanent, and we do not hesitate to 
state that the present line, stili incomplete, cannot 
be considered as a permanent telegraph extension. 

In the mean time it may be asked what steps can 
be taken to render our communication with Aus- 
tralia more permanent, or what prospects are there 
of an alternative line. The Australian Submarine 
Telegraph Company and the colony of Queensland 
have both answered this question, and unfortunately, 
as the means proposed to be ado are somewhat 
similar, and consequently antagonistic to each other’s 
interest, a hitch has arisen. 

The company, calling attention to the unsatis- 
factory nature of the tae line now in course of 
erection, have invited subscriptions from their share- 
holders for sufficient capital for a-submarine cable 
of about 950 miles in length, for the of con- 
necting Port Darwin with the exis Queensland 
lines in the Gulf of Carpentaria, so that under those 
circumstances a more trustworthy route form 
might be obtained. It would seem, however, that 
the Queensland Government object to the company 
landing a cable in their colony, a proceeding that 
seems somewhat strange when it is considered that 
by the proposed scheme all the Australian traffic 
would be made to pass over their lines. 


The Queensland Government on their part pro- 
an alternative submarine cable, one from the 
of Carpentaria to the coast of Java, a long 

and expensive route, and one that naturally comes 
into direct opposition with the existing cable to 
Port Darwin ; while at the same time it must be 
useless unless brought into connexion with the Aus- 
tralian company’s cable to Singapore. The Queens- 
land Government, although ing lines ex- 
tending to the Gulf of Carpentaria, which it was 

posed to place in connexion with the Port 
Darwin cable, quietly allowed the South Australian 
colony to «ome in and literally cut them out ; they 
however, seem to have awoke out of their lethargy, 
and have apparently rushed into the opposite 
extreme. 

It must be some time before either scheme can 
be carried out, so that in the mean time we shall 
have to rely for our Australian tele hic corres- 
pondence upon the new overland line, whose state 
will in all probability be uncertain. It is worth con- 
sideration whether it would not be advisable to 
make a connexion round the head of the Gulf of Car- 

taria, so as to unite the Port Darwin overland 

ine with the Queensland lines ; this would a 
at once an alternative line for upwards of 1200 miles 
of the new line which passes so much terra 
incognita, where maintenance must at the best of 
times be uncertain. However that may be, it would 
be a matter of regret that the commercial com- 
munity, to whom the telegraph must look for its 
remuneration, should be deprived of the telegraphic 
relations with the colonies, whilst the colonial and 


interests are Redes Aacm 
served; we trust, a satisfactory 
will be arrived at an alter- 


native line which shall be beneficial to all parties. 


THE PRESTON COVERED MARKET. 
Tue discussion of the covered market question 
has bet > or bel that the Corporation of the 
of is gifted even d the gifted- 
ness of corporations generally. In the face of a con- 
demnatory from one well-known engineer, and 
notwithstan an adverse letter from another— 
one who — at the head bs pe rattan 
ient en composing the au, body above 
alfaded fostill persist in the Siaeclion of a market 
upon defective principles. Of course there are a few 
men of discernment in the Corporation, but they 
are in a very small snc and, although their 
voices are heard, their co are utterly unheeded. 
We alluded to this matter a fortnight since, when 
we placed the circumstances of the case before our 
ers. It will be remembered that the market, 
which is 338 ft. long and 90 ft. wide, was nearly 
completed when it came down with a run. This 
was in August, 1870, and the Corporation required 
the contractor, Mr. Clayton, to reinstate the build- 
. Finding the designs faulty, however, he very 
prudently declined to do this, except upon certain 
reasonable conditions, which the Corporation re- 
fused to entertain. Another contractor was sought 
and found, but he had only been a month on the 
work when he discovered the weak points of the de- 
sign, and refused to proceed further. The Corpora- 
tion gee but = second contractor, Mr. a gra 
resisted, having his own opinion strengthened b 
ua of iy Clik | hs pened. however, t an cn 
with the work if the Corporation would take the 
responsibility of the structure. This they would not 
do, but theysought and found a third contractor, Mr. 
Allsupp, who has undertaken to erect the market 
according to the original designs, which, we should 
mention, were prepared by Mr. Garlick, the archi- 
tect to the Corporation. 

There are, however, a few men in Preston, out- 
side the body corporate, who are endowed with 
common sense, and who being very large rate- 
payers, have a direct interest in the matter. Seeing 
that the Corporation would not either amend their 
architect’s design, or submit it to the examination 
of an engineer of standing, these gentlemen re- 
solved to obtain an engineer’s opinion at their own 
expense, and to communicate the result to the rate- 

— at large. A deputation from these spirited 
individuals therefore waited upon Sir William Fair- 
bairn, who wrote a letter to the Corporation in 
which he referred to the circumstances of the case, 
and intimated that he would rather give the benefit 
of his advice to that body if they would accept it. 
In that letter Sir William states that there are some 
points in the designs which in his-opinion may be 
greatly improved, and will add greatly to the 
security and strength of the structure, and which 
he offers to point out if a meeting were arranged 
between the architect and himself. He also ob- 
serves that there does not appear to him to be 
‘* any serious defect in the designs but what may 
be easily remedied, and that at a very moderate 
cost.” is letter was read at a meeting of the 
Markets Committee, when the offer of Sir William 
was declined, the committee feeling “ bound to re- 
commend the council strictly to adhere to the pre- 
sent designs.” Was ever such mental obtuseness 
equalled! Only perhaps by that of the Town 
Council who indorsed the resolution of their com- 
mittee, and blindly ordered the work of construc- 
tion to go on, which we presume it will until the 
work destruction recommences, for what would 
not stand before will hardly be dissuaded from fall- 
ing down now. The pro of Sir William Fair- 
bairn to the Corporation having been made by that 
gentleman, as he states, before replying to the 
application of the deputation, and having been 
declined, we shall see what Sir William will have 
further to say in the matter. It does not uire 
the spirit of divination to foretell that Sir William’s 
investigations will result in the exposure of a bad 
design. This of course will be of mo moment 
whatever to the magnates of Preston, who utterly 
ignore the fact that the market they are now re- 
building, line for line, once committed an act of 
elntis eames 6 poy i ape of constitutional 

im to it by its parent. 

What the upshot of this tly interminable 
and certainly most undignified squabble will be, it 
is not to predict, nor does it concern us. 
The only interest we can P ranrmys 
is a purely public one. ae ome ee Oo 
uestion, we—as stated in our previous e— 





q 
unhesitatingly pronounce them defective, and as 





13 
professional journalists—the case being a public 
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whom it may concern. But for advancing this un- 
ga opinion, we—in common with all who 

er from the Corporation, or tread on the fa- 
vourite corn of their architect — were severely 
handled at a meeting of that body yesterday week. 
feesrr emcee ay 9c ar and common 
sense were either as ignorant busybodies, 
or as saat topeapes motives. aaa not 
poe gratify the vanity of the Corporation to 


earn that their opinion of ourselves is not of the 
slightest uence whatever, either to us or to 
any oneelse. Its value is on a par with that of the 


opiniofi they entertain with regard to the covered 
market design, and it will be appreciated accord- 
ingly by all whom it reaches. ere has been a 
great deal of tall talk, and much more of small talk, 
on the subject in the Preston Town Hall, and there 
will dou! be still more. The matter, however, 
lies within a nutshell ; a radical defect exists in the 
design of the market roof, which can be very easily 
remedied. Any competent engineer could set right 
what is wrong with very little trouble, and the 
Corporation must know this, for they have been 
told it over and over again. What their precise 
motive is for insisting on the erection of the struc- 
ture ing to a faulty plan, they best know. 
What the ise result will be in the end they 
also ought to know, for they have a fact for a pre- 
cedent, When the dust of that precedent—the 
fallen market—shall have been cleared from their 
beclouded vision, they will perhaps find it expedient 
to alter their present decision, Painful as this per- 
haps might be, it will prove less so than the pos- 
sible consequences of another heap of ruins. 





ON THE GENERATION OF HEAT 
DURING THE BESSEMER PROCESS. 
By Ricn AKEEMAN, ProrgssorR aT THE ScHOOL or MINEs, 
StockHOLM.* 

EXPERIENCE has more and more confirmed, that 
having at hand proper materials for the Bessemer 
peas there is nothing which exercises so power- 

ul an influence on the quality of the product as 
the degree of heat which is attained during the 
— The greater this heat the closer and more 

omogeneous will, as a rule, the Bessemer metal 
turn out, besides which the danger of its becoming 
red short is proportionately diminished ; nor does it 
seem improbable that the brittleness, which at times 
characterises Bessemer metal, stands in some relation 
to a deficiency of heat during the process. Lastly, 
a good heat will also produce a larger percentage of 
steel in ingots, partly because a less quantity of 
material is thrown out by the blast, in proportion 
as, by the raised temperature, the bath is rendered 
more liquid, and y because the metal refined at 
a high temperature is sufficiently superheated not to 
cool in tapping and thus to form scull. A correct in- 
sight into all the circumstances which during the 
process in question affect the degree of heat must 
therefaye be of the greatest importance to every 
Bessemer smelter ; the more so that the differences 
between the kinds of pig iron employed in Bessemer 
steel making, which arise from the varying qualities 
of the ores, are sufficiently marked to require very 
different conditions in different places to attain the 
desired high temperature. 

The wish to contribute, at least in some slight 
degree, to a dissemination of the knowledge, in 
these respects, which has hitherto been acquired, is 
the principal motive for the present memoire, which 
has, however, been more immediately called forth 
by two dissertations published in the course of last 
year, namely, Mr. Jordan’s, in ‘“ Bulletin de la 
Société des Ingenieurs Civils,” and Professor 
Kupelwieser’s, in ‘‘ Oesterreichische Zeitshrift fiir 
Berg-und Hiitten-wesen,” from which papers the 
substance more essentially bearing on Swedish pro- 
duction will be communicated in the following 
conjointly with my own calculations and views. 

‘The object of conversion, as is well known, is to 
free the iron from the matters with which it is com- 
bined in the pig, and which principally consist of 
carbon (from 2 per cent. to 5 per cent.), silicon (0.1 
to about 1.3 per cent. in Sweden, but from 0.3 up 
to 4 or 5 per cent. in coke pig iron), and manga- 
nese (from traces to about 4 per cent., and in spiegel - 
iron occasionally as much as 20 cent.). The 
removal of these matters is brought about by their 


of the Institution of Civil 
Sandberg. 





* Translated from the Minutes 
Engineers in Sweden, by C. P. 
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oxidation, which does not, however, take place 
quite simultaneously, for at the commencement it 
is, principally at least, the silicon and manganese, 
together with a small portion of iron, which are’ 
oxidised, while in ordinary cases most of the carbon 
is only removed after the greater part of the two 
first-mentioned substances has formed a slag.* The 
silicon and manganese remain, even after oxida- 
tion, in contact with the iron, forming as silica 
and protoxide of manganese, together with the oxi- 
dised iron, slag; but the oxidised carbon, on the other 
hand, goes off partly as carbonic oxide, which after- 
wards, in contact with the air, is further oxidised 
into carbonic acid. 

Conversion by smelting was, up to the year 1855, 
exclusively effected by the pig iron—either in con- 
tact with charcoal, as in the hearth-forging, or 
separated from the fuel as in puddling—being 
smelted down and exposed to the oxidising in- 
fluence of the air, as well as of the slag, and in this 
process no consideration whatever was attached to 
the generation and consumption of heat which was 
caused by the chemical reactions taking place in 
the smelted mass ; but in order to obtain a sufficient 
degree of heat, the simple expedient was adopted of 
burning separate fuel. The heat engendered by 
the combustion of this fuel was, however, in by far 
the greater proportion, entirely lost, partly with 
the dispersing products of combustion, and partly by 
the outward radiation from the walls of the fur- 
nace, whilst only an inconsiderable portion was 
brought to act on the iron, partly by its contact 
with the flame, and partly by the heat communi- 
cated to the mass from the furnace walls. In order 
by this method to smelt down 2 tons of pig iron in 
a puddling furnace, and heat it to about 1400 deg. 
centigrade, a quantity of about 1 ton of coal was 
consumed, from which was produced about 7,500,000 
calories} ; but of these, according to Jordan, 
5,000,000 to 6,000,000 were carried away with 
the gases, and about 1,000,000 were lost by radia- 
tion from the furnace walls, while only about 
600,000 calories, or say, yyth of the heat 
duced were absorbed by the pig-iron bath. Now, 
as regards the fuel which is consumed in the 
puddling, as well as the charcoal hearth process, 
after the pig iron is smelted, the said fuel is not 
only entirely wasted by these processes, but a 
proportion of the heat produced by the oxidation of 
silicon, manganese, iron, and carbon, which takes 
place during these processes is, in point of fact, lost 
also, The correctness of this assertion will be best ap- 
prehended by a comparison with the Bessemer pro- 
cess, in which, with the exception of that possibly 
necessary for smelting down the pig-iron, no separate 
expenditure of fuel is required ; but the heat gene- 
rated by that process in itself is so well made use of, 
that the material or metal remains in a liquid state, 
and is consequently much more heated than during 
puddling process or process of refining in the 
hearth. 

The Bessemer process consists, as is well known, 
in forcing atmospheric air through the molten 
mass of pig iron, and the cause why the heat 
generated by this process is so much more com- 
pletely utilised than in the other converting methods, 
is simply from the briskness with which the conver- 
sion takes place in the Bessemer « ».verter, the whole 
mass being penetrated by compressed air and the re- 
fining, or oxidation, being consequently effected si- 
multaneously through the whole mass, ‘This “‘ inter- 
molecular” combustion pervading the whole mass of 
iron, is also the cause of the walls of the Bessemer 
converter not becoming so superheated as would be 
the case if it were attempted to bring the mass up 
toa similar degree of temperature in a reverberatory 
furnace, because the walls of the Bessemer converter 
receive the heat, so to say, second-hand from the 
metal, whereas the contrary takes place in a rever- 
beratory furnace, in which the metal is heated chiefly 
by the radiation from the roof and walls. It is clear, 
moreover, that the greater the mass which is 
manipulated at one time and the more quickly- the 

rocess is carried on, the less is the proportionate 

eat which the walls of a Bessemer converter will 
have time to absorb. and conduct away, and the 
hotter, in consequence, will be the metal. 

Following, principally, Mr. Jordan, we will now, 
in the first instance, endeavour to explain the con- 


~ ® See Calvert and Johpeon’s investigations of the puddling 
nls of the Tee 
“ Annals of the Iron 


pee, “Annals of the Iron Office, 
202,” Kollberg on the Bessemer process, 
814,” and Brusewitz on the same subject, 
n Office, Stockholm, 1871, page 222.’ 
thermal units. 





“ Annals of the 


ro- | 





Office, 1865, 
t A calorie=3.968 British 


ditions of heat which take place during i 
of the P henawiphs inp which enter into the com- 
position ll Ringe Tine gga ret gen as 
with atmospheric air, and with so-called ‘‘dry” steam, 
at a temperature of ioo deg. C. ; but before so do’ 
this it will first of all be necessary to put f 
certain assumptions in respect. of the condition of 
the pig iron bath, &c. : 
According, to Pouillet and lag 3 the melting 
temperature for white pig iron, rich in carbon, is 
1054 deg. C., and for grey Big iron rich in graphite, 
1200 deg.C. According to.L. Rinman, the smelting 
temperature for ordinary Swedish pig iron stands 
at about 1200 deg. C. Its heat of liquefaction, by the 
same authority,* amounts to 46 calories and its 
specific heat 
between 0 deg, C. and 200 deg. C. to 0.13 
» 0 deg. C. and 1200 deg. C. to 0 16 
and for molten pig iron to 0.21 
If therefore the initial temperature of the Besse- 
mer pig iron bath is assumed to be 1400 deg. C., or 
200 deg. higher than necessary for melting the 
pig iron, it would for each ton of pig iron 


possess ; 

1000 { (1200 x 0.16)+ 46+ (200 x 0.21) }=280,000 
calories, and to change its temperature 1 deg. C. 
would require the addition or substraction’ of 
210 calories for the same quantity. 

It will be shown, further on, in this memoire that 
the whole of the oxygen contained in the current 
of gas injected for converting the pig iron’is not 
always completely absorbed by that pig iron, but 
that this only takes place under certain conditions ; 
but inasmuch as it should always be the object to 
try to bring about a complete utilisation of the 
oxygen (because otherwise the metal will become 
less heated), we will in the following calculations 
uniformly assume that the oxygen has been fully 
utilised. Itmay further be presupposed that the gases 
passing off from the bath have, in ascending through 
the latter, absorbed so much heat that, in the main, 
they leave the bath with its initial temperature, or 
1400deg. Finally, we will likewise assume that the 
walls of the converter are perfectly infusible, and 
that no heat is carried away through them from 
the bath. These assumptions certainly can never be 
fully realised, But no essential discrepancies need 
occur on account of them, inasmuch as this desi- 
deratum is approached nearer and nearer in propor- 
tion as larger quantities of pig iron are converted 
at the same time, while the process nevertheless is 
accelerated. 

In order to make the calculations as easily ap- 
plicable as possible, they will throughout be made 
per ton of pigiron.t 


ComBustIon oF Iron. 


1. With Oxygen.—For the oxidation or combus- 
tion of 10 kilos. of iron, or 1 per cent. of the as- 
sumed quantity of pig iron there will be required, 
8 : 28==2.857 kilos: of oxygen, and the product is 
12.857 kilos. of protoxide of iron, in the formation of 
2.857 x 4205{—12013 calories are produced, 

The whole of this heat cannot, however, be 
utilised by the iron bath, partly because the pro- 
toxide which has been formed decreases the quantity 
of the metal, and partly because it has a higher 
specific heat than the metallic iron (0.17 instead of 
0.11 in the solid, and probably still more in the 
molten state) on which account it must deprive the 
bath of at least 

{12,857 x (0.17—0.11) }1400 = 1520 
calories, 

There remain consequently for the additional 
heating of the bath, ton pig iron employed, 
12013—1520= 10493 calories for every per cent. of 
iron burnt with oxygen gas. 

2. With Atmospheric Air.—For the combustion of 
10 kilos. of iron will be required 2.857 kilos, of 
oxygen, which in the air is accompanied by 
SS XT 0.68 kilos. of nitrogen. The quantity 
of heat generated in a ton of pig iron would, as in 
the previous case amount to 10,493 calories, were it 
not that the nitrogen, in ascending thro the 
bath, absorbs and carries away with it 9.57 x 0.244.x 
1400 = 3269 calories, In_ this ease there. will con- 
sequently be 10,493-—3269=7224 calories which, 
in every per cent. of oxidised iron per ton of pig 
iron, can be utilised for the bath, +e , 

3., With Steam,—For the combustion. of, 10 kilos.. 





edn a Transactions of the Royal Academy of 


1000 kilos are’ taken as‘equal tol ton 9°" 
_T Jernkontoret’s Annaler, Stockholm, 1871, page 102. 





the process 
1400 deg., and its specific. 
carry away from the bath '0.357 x 3.40 1400— 
1699 calories. The total consumption of leat 
would, therefore, be 10,581 + 1699 = 12,280 calories. 
For every per cent of iron oxidised by means of 
steam there would be a decrease of 
heat per ton of pig iron equal to 12,280—10,646 = 
1634 calories. 
This diminution of ‘heat, caused by the oxidation 
of iron with water, cannot in reality, however, be 
quite so considerable, for in. the first place the 
hydrogen, in passing off, cannot so high a 
temperature as 1400 deg., because in this case the 
initial temperature of the bath is not increased, but 
is, on the contrary, ced; and in the second 
lace it cannot, for reasons which will hereafter 
more fully explained, be correct to set down the 
specific heat of the hydrogen as high as 3.40, 
inasmuch as this figure represents its ific heat 
under constant pressure, while its specific heat, at 
a constant volume; is only 0.2356: Some inter- 
mediate value between these two figures would 
therefore be the right one in this case, but it is 


difficult to define it, ea it does, on the 
pressure of the gas in the flue of the furnace, or in 


the aperture for the escape of the gases from the 
converter. 

Now if the quantity of heat carried away by 
the hydrogen is computed on the assumptions that 
its specific heat is only 0.236, and that the hydro- 
gen, when escaping, has only a temperature of 
800 deg., the loss of heat here in question would 
be limited to 0.357 x 0.236. 800=67. calories, and 
the total consumption of heat would amount to 
10,581+-67 = 10,648 calories, which at any rate does 
not fall short of the generation of heat (10,646 
calories), from which it is evident that in the com- 
bustion of iron with steam.a reduction of heat must 
always take place. 


ComBUsTION OF MANGANESE. 

The calorific effect of manganese, as far as the 
author is aware, is as yet unknown, but inasmuch 
as its equivalent weight not only seareely differs 
from that of iron, but also the specific heat of the: 
oxide of manganese very nearly coincides with that 
of the oxide of iron, it is assumed. by Mr..Jordan 
that the calorimetrical heating effects of these 
substances must correspond — closely. The 
ppecite heat of man is, however, hi than 

of iron, and. the protoxide of manganese, in. 
particular, is a" good deal more difficult to reduce 
than the protoxide of iron, and it.seems, therefore, 
on these grounds, to be notaltogether unreasonable. 
to assume that the calorific effect of manganese is 
considerably higher than that of iron. The strongest 
support for this theory is, however, afforded by the, 
of heat which generally dis- 
of pig iron as contain any 
pupsenehie admixture of ; but until the 
ific effect of manganese have been ascer- 
tained by direct experiments, there’ can, naturally, 
be no question of calculations as to the quantity of 
heat generated by the oxidation of that substance. 
(To be continued.) 
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INTERNATIONAL COMMUNICATION, 


. ‘To tae Eprroz oF 


John Fowler's plan.is 2} milli 
py pia dcp 
Pardon the 


Although the three years, as stated by 
twelve months longer than the time Mr. L 
en rhererprtae in completing his scheme, 


have thought proper to 

criticise, allow me to correct if. tent 
I with you in stati * that the estimated cost of Mr. 

but this.means double the 


yourself, is still 
igh is to 


refer you to the 


section of “An Act to facilitate the communication be- 


tween England and the Continent, 85 and 36 Vic. 
1872,” wherein it states “The piers and water station 


m the 


be completed within six 
e shall by their 


unless the Board of 


Session 
shall 
of this Act, 
declare 


that the said period ought to be extended for one year, and 
if the same shall not be completed within that period, or the 


the extended period, then on the expiration thereof respec 


tively, the powers by this Act granted to the company for 
rd Se ie Tk clement weler claflen of otbarelas in 


relation thereto shall cease,” &c. 
One must be of opinion that if Mr. John 
leagues could finish their 


Fowler and col- 


lan in three years’ time they would 


certainly not ask cad admitted six—years of Parli t 
as the “ period for completion of their works.” 


In conclusion allow me to remark that my “ 


isanship,” 


as you have it, relates merely in affording to the public the 


._ + 


best and 





tee are not directly interested in the unded success 
of Mr i 


. Fowler’s plan, I shall be very 
the result of my investigations to your pa 
connected with the same, reject the o 
vinced that the advantages of Mr. 
the former are so predominant that 
must, at the present issue, if its 
viewed and compared, become greatly dis 
jected. ‘ Yours 


er, 
igh’s scheme over 


ling to contribute 


but if you are 
as I am con- 


. Fowler’s plan 


'y is properly 
uted, if not re- 


y. 
ToLHAUsEN, jun. 
390, Stockport-road, Manchester, July 1, 


1872. 


[ Mr. Tolhausen must be very innocent of all knowledge of 
the difficulties to be overcome in carryin, ey Pn. marron 
m 


works, if he imagines that the time required 


passing 


of the Act authorising them to their completion need only 


on 


fairly started. Had he been more 


that required for the actual execution of the works 


uainted with the 


acq 
subject he would have spared himself the trouble of copying 
out the extract he has quoted. As regards our preference 
for Mr. Fowler’s scheme, as compared with Mr. Leigh’s, we 


ean assure Mr. Tolhausen that we are not “ di 


ly inte- 


rested” in the former; but that our preference for it is my 
that which, as engineers, we naturally feel for plans ably 


worked out by competent men, as com 
very crude 


pared with others of a 
haracter, which, when discussed by the profes- 


sion, have met with almost unanimous disapproval. | 
bably, the fact of our correspondent being “directly inte- 


rested” in Mr. Leigh's plans leads him to 
the advocates of other schemes. In 


an with suspicion 
conclusion, we have to 


thank Mr. Tolhausen for offering to forward us the results of 


his “ investigations ;’ but the conclusions 


he has apparently 


already arrived at lead us to doubt that these “investiga- 
tions” have not been carried out by the aid of that extended 
practical experience in engineering works, which would 
warrant us in giving them a place in our columns.—Ep, E.] 





To rae Eprron or EnGInexerse, 


Sin,—With reference to Mr. 


Tolhausen’s letter in your 


last issue, perhaps you will allow me to state that Mr. Evan 


Leigh’s 


lans for improved channel communication, were 


very fully discussed at the meeting of the Institution of 
Naval Architects, in March, 1871, and were generally disap- 


proved of 
including 
and others. 


I will not trouble you with the arguments employed u 


in the discussion, 


the gentlemen taking = 
essrs. Canteen, John Dudgeon, Scott Russell, 


that occasion, and to which Mr. Leigh did not attempt to 
make any serious reply ; I will merely observe that Iam as 


much a as yourself at the 
Mr. Fowler’s scheme. Whether this sc’ 


brought against 


be immature 


or not, there is no doubt that Mr. Evan Leigh’s is utterly 
impracticable, and could only have been conceived by a 


person entirely bee a of —— 
sion, and of the principles of nav: ign. 
ape Your obedient 
July 3, 1872. 





of marine propul- 


servant, 
A Navat ARCHITECT. 


To ruz Eprror oy Enervgerine. 
S1z,—I read the correspondence on Channel ferry. The 


“ unprejuidiced partisan” that addressed you last week I 
wetlenstind to be Be. Laigh’s Gon 
our, &c., 
A Casual Reaper. 


Manchester, July 2, 1872. 


P.S. I inclose my card, but not for publication. 





i steam ferry. Now 
as Mr. Tolhausen’s remarks, they to me to 
be one-sided, in fact, decidedly ; and fact of their 
being so, induces me to think Mr. Tolha1 must in some 
way or other be connected with Mr. Leigh’s plan, as also his 
se ao tala te 

van % ‘ ; 
eaves of Mr Fowler's, Mr. L 


y ‘Tolbausen' or else 
ay, ek ony aM, ohne mig te 


Sanaa 





plan, Mr. Tolhausen states it would take about 25 millions 
to complete it! This I take to: be«s great blunder on Mr. 
re . from excessive impar- 


untruths.. Hoping, Sir, that Mr, Tolhausen will think better 
another ti 


what he is about time. 
l am, Sir, your obedient servant, 
Rusholme. Carrriovus. 


PRELIMINARY EXAMINATION, 
To rue Eprtor or ExeingeRine. 

atin: tang MT hii Na 
in your impression o' y— concur, 
although I go further than his views in regard to the exami- 
nation—I would remark that the duties of the examiners 
should be entirely restricted to the ascertaining and proving 
of the novelty or otherwise of any invention for which a 
patent may be asked, and that they should not be i 
to peer: aq an opinion thereon, but should deal simply 
with matters of clear and ere fact, giving the ap- 
plicant entire benefit of any doubt. 

Should any examination be permitted to extend beyond 
those limits the result will undoubtedly be most prejudicial, 
and anything but calculated to work satisfactorily. 

Your obedient Servant, 
a iz T. eee 
nsulting Engineer for Patents. 

New Cross, 8.E., July 1, 1872. 








Fareue Eneiyes 1x Victor1s.—The Victorian Commis- 
sioner of Railways has come to the determination to give one of 
Fairlie’s engines a trial, and an intimation to that effect has 
been sent to Mr. J. C. Climie, C.E., who acts as agent for 


Zealand. Instructions have been given to Mr. Meikle, 
superientendent of the locomotive branch of the Victorian 
Railway Department, to pre: a statement of the size of a 
Fairlie engine for trial on the Victorian Railways and also 
such conditions as are considered necessary for insuring a 
fair trial of its merits, when viewed in comparison with 
engines now in use upon existing lines. The conditions will 
be sufficiently stringent to insure the department against 
any loss, 

Socrsty or Exeingers.—On Tuesday last a party of 
bers and iates of the Society of Engineers pai 
visit of inspection to the Royal Arsenal, Woolwich, per- 
mission for which had been accorded by Colonel Campbell, 
R.A., the superintendent of the gun factorics. The visitors 
numbered between sixty and seventy, and included Mr. 
Jabez Church, F.G.S., president of the Society; Messrs. B. 
Latham, F. Colyer, G. Waller, bers of il; Mr. A. 
Williams, honorary secretary and treasurer; Mr. P. F. 
Nursey, secretary ; Messrs. Stephenson, Hurst, Gore, Rigg, 
Griffin, J. Church, jun., Manwaring, Vallance, &., &. 
They were received at the gun factories by Colonel Campbell, 
Captain Maitland, and Mr. Fraser, by whom they were con- 
ducted over the various de ts of that establishment, 
the working details of which were fully explained Finally 
the visitors were conducted over the laboratory, and witnessed 
the series of highly interesting processes connected with the 

manufacture of the service cartridges. Altogether a ve 
instructive and pleasant afternoon was spent, and whic 
lange re of the or partments, who afforded the 
various ts, w visitors 
information. A number of the members concluded 


ev 
the day's proceedings by dining together at the Ship Hotel, 
Greenwich, in the evening. 


Tas Impsrtat Russtan -Navy.—We quote the followin 
from an able and interesting article on this subject by Mr. E. 
J. Reed, C.B., which ap in the current number of Naval 
Science: “ The concern felt by the Emperor himself in his navy 
is sufficiently attested by the fact that every new experiment of 
i in naval matters is certain to be attentively wit- 











im 
pon | nessed, even in its early stages, by his Imperial Majesty—a 


thing which cannot be truthfully said, probably, in the case of 
any other monarch. Although a military officer, and devoted 
by birth to the widest interests of the Empire, the Cesarewitch, 
ins hte te the theses, telese 6 t personal interest in the 
navy, andis well acquainted with every change which affects 
it.SHis brother, the Duke Alexis, like our Prince Alfred, 
Duke of Edinburgh, is a practical naval) officer, commanding 
his own frigate, and mastering for himself the mysteries—as 
they may well be called—of modern war-ship. His Im- 

hness the Grand Duke Constantine, who has long 

a world-wide reputation as a naval officer, is so de- 
voted to naval interests that he retains the Lord High 
Admiralship of the Fleet in addition to the Presidency of the 
Council of the ‘Empire—the latter being, soos , the 
weightiest administrative office in Europe. tever may 
be the merits of [the system which has given the supreme 
control of the British Navy into the hands, first of Mr. 
i and then of Mr. Goschen, and eminent as may have 
been the qualities which marked them out to Mr. Gladstone’s 
eye as the most capable persons in all Great Britain for per- 
forming the highest duties of the Lord High Admiralship of 
our navy, it pi ay ye ey pees 0 we 
system, which gives charge navy i hands o} 

adde to remarkable keenness 


a man who ver and power of 
mind business habits of the first order, large naval.experience, 
and both naval and social rank first degree—it m 
be conceded, we say, that the system which gives the control 
ei onenzcate coon cae at sigue wa say 
e cannot, at any rate, doubt 

remarkable shi Vshich Russia ia ilding is due in no small 
degree to interest in the navy by the imperial 
family, and 


especially no doubt, to that member of it 





| Bay. A double expedition was 


the Fairlie engines in the Australian colonies and New| y' 


paid a| raft as impracticable. 


eee Mer Bye oes Bie odo 


. | pub 
the bis, which forms such a prominent object at the 








was 37,6121. 
_ Canadian Pacific Railway.—This great line may be divided 
Fort Garry to the Bocky Mountalua, end from the Rocke 
oun the 
Mountains to the Posie coast. For survey ey 
distance from Mattawa to Fort was subdivided into 
The suumity ts egeely esolad, lt Werumsen wan come 
coun wi there- 
fore, unusually difficult. A_ branch tae pot ex- 
plored the country from Lake Nipissing to Sault te 
i was sent north to James 
to 


Marie, and another expedi 
ward of Fort Garry, and to ‘penetrate the Howe Pass and 
Yellow Head Pass of the ma Be wom mea One of these 
it is stated, will be eligible for the construction of the 
ine. The obstacles which t themselves to the passage 
of the line through British Colambia are stated to be serious. 
In all 21 surveying parties, comprising no fewer than 800 
persons, were organised by Mr. Sandford Fleming, the chief 
engineer of the undertaking. 

Hyderabad State Railway.—This line makes rather slow 
progress. Construction operations were commenced two 
ears since, but the line is not expected to be finished before 
the cloge of 1876, 

The Red River Raft Region.—A Government s of the 
Red River Raft fan has recently been made with the view 
of ascertaining the feasibility of improving the navigation of 
Red River from Shreveport to the river above the raft, and of 
the lakes -_ —_ to wey —— The en- 
gineer emp! reports total o which covers the 
entire breadth as being but 7 miles; but the channel is 

ially obstructed for almost the whole of the distance 
_ the head to the ow . a distance of 30 miles. 

engineer rejects the of opening a route round the 
he proc sy of the raft is recom- 
mended, and this is to be done in three classes of work, 
clearing of banks and bars above and below the raft, the 
removal of sunken, and the cutting up and removing floating 
raft. It is thought that the work can be done so as to open 
a navigable channel in one year. 


The Pennsylvania Iron Trade.—This trade is reported to 
be slightly r- In Scotch iron the market been 

retty well cleared of speculative lots, and the regular 

ealers hold firmly, although the market isdull. In old 
rails some few buyers have taken advantage of the present 
dullness, and have made purchases for future deliveries. 
Scrap iron of all grades is extremely dull, 

Street Cleaning in New York.—The street cleaning 
bureau of New York has asked for an appropriation of 
1,019,952 dols. to enable it to carry on operations during the 
ensuing financial year. This amount is distributed as 


follows:—Salaries of officers, 87,900 dols. ; pay of sweepers, 
drivers, and garbage collectors, 681,400 dols.; pay of boat 
and dumping ground hands, 102,320 dols.; stable ex- 


penses, 148,332 dols. The or, on of the bureau consists 
of one superintendent, one deputy superintendent, four dis- 
trict reer mmenage one superintendent of sweeping ma- 
chines, foremen, one superintendent of horse and cart 
department, twelve inspectors of dumping, one superinten- 
dent and five foremen for boats and dumping grounds, five 
elerks, and three messengers. In street cleaning, arrange- 
aments have been made for the employment of 700 sweepers 
at 10 dels. per week, 300 cart drivers at 2 dols. per day,-250 
ashes and garbage collectors at 10 dols. per week, and fifteen 
machine drivers at 2 dols. per day. The cost of the outfit is 
estimated at 421,700 dols. 


Tue InonwoRKeERs oF THE NoRTH oF ENGLAND AND THE 
BoaRp oF ARBITRATION.—The London accountant of the 
Board of Arbitration and Conciliation of the North of England 
has completed his examination of the books of the ironmasters. 
He finds that the average price of manufactured iron during 
the past three months is 8/. 11s. 6d., being 15s. per ton higher 
than it was last year at this time. It is stated that owing to 
those high prices prevailing the ironworkers will receive an ad- 
vance of 74 per cent. in their wages. 


Manrgzzo Marsiz.—We notice that a prospectus has been 
issued of a company ing the title of “‘ The Anglo-French 
Marezzo Marble Company, Limited,” which it is proposed to 
form for the purpose of purchasing and working in France 
the patent for the manufacture of Marezzo marble, it being 
proposed to establish works at Paris. The Marezzo marble is 








an artificial compound, the manufacture of which has been 
successfully earried out in this country, and the pectus, 
which pe, an issued, contains a number of testimonials as 


to the closeness with which the artificial marble resembies 
the natural stone, and as to its general good qualities. The 
artificial marble is stated to be capable of being manufac- 


ust | tured at a very moderate cost, while it can be sawn, dressed, 


and polished. It has already been introduced into various 

ite buildings and private mansions, and the colossal i, 
D 
Dublin Exhibition, is constructed of it. That there will be 
an ample demand for a really good material of this kind is 
evident. The — of the proposed company is 50,0007. in 
10,000 shares of 5/. each. 
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PORTABLE ENGINES. 
To rus Eprron oy Exernusgine. 
ipation of the trials of engines at Cardiff, it 
may be ini to consider come of the circumstances 
which determine time that 
PR mg opportunity having been 
o 
io map conteln but it is 


= 


Srz,—In 


8 ° 
Tks both for single and double valves. pressure i 
the cylinder before suppression is taken at 75lb., and 10 per 
cent. is added to the water to allow for condensation in the 
jacket. When the condensed water from the jacket drains 
to the boiler, or the exhaust steam comes in contact 
with the feed water, the water consumed will a: less ; on 
i i sli yeonaran 
Sendeneell tt 


cylinder, the water consumed will be greater. 





-| 25 | 20 | 25 | 30 
--- |81.6 28.2 |26.9 |27.6 


” «.2|85.0 |80 0 |28.1 |29.2 
... /40.5 138.7 |80.0 |31.0 


Cc 
D _...}44.0}87.0 |33.0 |33.0 





From this it ap early suppressions are actually 





— that PE 
wasteful with such diagrams; and that with damp steam 
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Effective suppression per cent. of stroke ... 
Presumed actual suppression eee 
Mean effective pressure - 
Indicated horse power 
Effective horse power. 
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Friction 2 Ib. per square inch (Case 
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Water used per hour. Case A pounds per horse power 
B 


C ” 


” ” ” ” ” 


” 
” 


Time of running with 14]b. of coal per horse power on 
brake, 8 lb. of water evaporated per pound of coal. 
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In regard to indicated horse power, the single slide valve 
must suppress about 5 per cent. later to equal the double 
slide. ' 

The engine will run longest which consumes least water 
per horse power on the brake, not when it consumes least 
water per indicated horse power. 

The friction of the engine increased the water per horse 
power on the brake, so that the ter the friction the 
greater the proportianate increases of water with early sup- 


ressions. 
. This will be clearly noticed in the Table, where the friction 
has been taken successively at 2 Ib., 41b., and 6 lb. per square 
inch of the piston. As the friction increases the early sup- 
peggiens Sane ee ree: . 

The best lor an engine (presuming it we le an 
designed) depends upon whether it has single or double 
valves, and u its friction, the latter depending chiefly, 
within the limits of, say, six or ten weeks, upon the time it has 
been running previous to the trial. 

The water used per indicated horse power (subject to the 
before-named disturbances) will, perhaps, in the best engines 
lie within the limits of from 23 Ib. to 27 Ib. per hour. 
water per dynamometrical horse power within the limits of 
25 Ib. to 32 Ib. 

The best period for effective suppression with double valves 
and a well-worn engine will be oo) 4 of the stroke, but 
with a newer engine about 3. With a single valve and easy- 
running engine it would be rather later than } the stroke, 
but a newer engine about ¥, the stroke. 

If the firing be moderate ely, good, co that 8 Ib. of water are 
eva r pound o time of running may be 
sbeaktn follows : With double balanced valves and A 
worn engines 4 to 44 hours; newer engines from 3} to 
4 hours; with single balanced valves, well-worn engines, 3} 
to 44 hours; newer engine 3} to 33? hours. 

The time of running being dependent on the skill of the 
fireman and construction of the boiler, other figures in 
brackets show the time of running if 10]b. of water be 
ate a mi (as dry steam) per pound of coal. are 
jae bly the limite of the longest runs at the brake under 
trial. 


Double valves do not uire 5 per cent. clearance. The 
following Table shows the of water per horse power 
— my Bang mo ned yh be tee pn 
the indi i are to good, ports, 
passages, and valves well proportioned. pm 


Clearance 2 per cent. Double Valves. 


25 80 
22.8 | 23.4 


24.5 | 24.7 
25.7 | 26.0 








Effective suppression per cent. -} 20 
“ae ae A ...| 225 


power 
” B ..| 248 
C use| 264 





little is gained by an earlier cut-off than a third of the 
stroke. 


Many of the exhibitors must possess ample experimental 
data to illustrate these matters, and it is to be that they 
will do science a service by publishing them. 
Yours truly, 
Wusor Harrrau. 








NOTES FROM THE SOUTH-WEST. 
Bristol Wagon Works (Limited. 
dency of Br. 2D. Weston. In moving the adoption 
°! . J. D. Weston. i ion of the 
report, the chairman 
company had afforded a 
the manufacture of railwa 
Se See reas 
sent on hand, i wagon depart- 
ment see amounting to 45,0007. A dividend at the rate 
of 5 per cent. perjannum for the half-year ending the 31st of 
was dec Mr. J. C. Aiken and Mr. H. O. Wills 
were re-elected directors of the company. 
The —— — Ota ax oleae at the Af 
men’s , Mountain an adj i 
colliers of the district was bold toventlie the conte to be 
pe 8 ae the face of the answers given by colli 
to pate crpee hades the cain edeagercteng « 
the men intended the hours on 
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the 
riley at 


that 
the 


=e 


work 
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s 
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tel 
iE 
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E 
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if 


said the icultural business of the 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD. 


, Wednesday 
in fit Sime lies S pany Amongst the names of 
compani i i ] week I notice that 
ent een past 


of the O; Company, which is put down 
aa bei of 80,000 shates of PT 
undertaking 





composed believ: 
this refers to a well-known this district, which 
has just assumed its new form. 


steps should in consequence 0 
advance to the colliers, which took effect on Monday, 

The question having been fully discussed, it was resolved to 
increase the price of ordinary coal 1s. 8d. per ton, and engi 
slack 1s. 3d. per ton, the increased rates to come into these 
at once, so as to be simultaneous with the advances paid to 


—The pattern 


ing i steel,” and 
irly entitled to for w they ssk for. There 
seems to be no doubt that they will obtain the advance. 
John ery and , Limited.—At the general 
° company held week, several engineerin 
facts of much Setaseet ene elicited. The chairman sta 
that extensions had been made during the yé i 


presi- | in 


“i 


4 
ELA 


tel 


would require for the next nine b 

at last year’s prices. He contradicted the report that he was 

about to leave the Cyclops Works—his new concern at Dron- 

field was merely designed to work his heel invention 
it would in no way compete with the Cyclops Works. 
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valve by which the descent of the oil is regulated, the 
upward tion of the shank of this spherical valve 
causing it to rock slightly on its seat under the influence 
of any vibration. A method of applying these lubricators 
to loose pulleys, revolving at a moderate speed, is ulso 
included in the patent. 

(No. 1290, 1s. 4d.) Thomas Grant, of Blackweir, near 
Cardiff, patents arrangements of springs and levers for 
holding the mould, bottoms, or pressers of fuel-compressing 
machinery. 

(No. 1292, 8d.) John Hopkinson, of Normanton, patents 
arrangements for weighing coals. According to these plans 
there is placed on a weighbridge a pair of standards, sup- 
porting a revolving cylinder, divided so as to form four hop- 
pers. The coal is delivered into whichever of these hoppers 
happens to be uppermost; and on the desired quantity, as 
indicated by the weighbridge, having been received, the 
cylinder is allowed to turn round, so as to discharge -the 
weighed coals into a shoot, presenting at the same time an 
empty hopper to be filled. i 

(No. 1296, 2s. 4d.) John Whittaker, of Manchester, 
patents arrangements of machinery for manufacturing nuts, 
of which it would be impossible io give a description within 
the space available here. . 

(No. 1800, 8d.) Robert Ogilvie, of Chittlehampton, 
patents the mode of packing piston rods, &c., shown in 
the annexed sketch. The packing consists of a short 





novelty of this arrangement of packing. 

se tant Cn ce eh oe 
ames " ts of 
steam-hammers for c Sanaa thos 


rushing ores, &c. 
of these plans the anvil of the hammer is mounted on a ram 
working in a hydraulic cylinder, and the pressure applied 
to the water in this cylinder by the blow of the hammer is 


F 








. | Willard Kimball, of Pittsford, U.S., and 


the end of the shaft by wi 
There is nothing new in this general arrangement, 
was tried long American 
“ Princetown,” 
notice may include some novelties 
details. In any case this form of engine 
defects which render it ae ae 
(No. 1330, 1s. 4d.) Thomas Robert Hay 
Mirfield, patents an arrangement of epicycloidal gear for 
steering vessels. There is of course nothing new in this 
application 


arrangement of gearing, but whether or not its 
for steering p is novel we cannot say. 


William Piper, of Maidstone, patent making the beating 
engines used by paper makers, with curved of flat 
bottoms, these curved bottoms being shaped so as to pre- 
vent the lodgment of the fibre at any particular point. 
(No. 1354, 8d.) Alfred Vincent Newton, of 66, Chan- 
cery-lane, patents, as the agent of Josiah Crane, of Cran- 
ford, U.S.A., the arrangement of automatic coupling for 






railway carriages. The construction and action of the 
apparatus will be readily understood from the views given. 

(No. 1865, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Henry D. Berrett, 
of Washington, U.S.A., arrangements for manufacturing 
nitro-glycerine. According to these plans the glycerine is 
mixed with the nitric and sulphuric acids 
by introducing it into a bath in which the Gy 
mixed acids are kept in a state of circula- 
tion by a revolving paddle wheel or 
equivalent contrivance. The bath is sur- 
rounded by a water jacket, and traversed 
by pipes in which water circulates for the 
purpose of keeping it cool. 

(No. 1870, 64.) Alfred Vincent Newton, 
of 66, Chancery-lane, patents as the agent 
of Richard Norton Allen, and Lorenzo 


William Henry Mallory, and Edwin Lang- 
don Butterfield, of New York, making 
railway wheels partly of paper or paper 
pulp, this material being introduced be- 
tween the boss and the tyre, and being 
supported laterally by metal discs, C, as 
shown in the annexed sketch. If paper is 
used it is united by adhesive substances 
and solidified by pressure in the same way 
as is practised in the manufacture of 


maché. In other cases the pulp or 





come into circulation. 
pleted, and at the last dates ail the machinery in perfect 





will shortly be 


urposes 
(No. 1336, 8d.) Robert Patton, of Snodland, and | j; 







THE HYDRAULIC MAIN.* 
bs Livesey. 
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hot 
If, therefore, one of these causes could be removed a good 
result would be obtained by reducing the temperature of the 
before it reaches the main (this has been done by Mr. 
Morton, of the London Company, a ooo 
sion pipes), or carrying away tar immediately it is depo- 
sited. ce by keoping it fm motion, and net i he bes suffi- 
cient in contact with the hot gas to ilise its lighter 
i On thinking over this matter I asked myself, 
What is the use of that space below the bottom of the 
dip pipes? It is certainly not required to allow the gas to 
pee Sn ge ont ook ae at ae See Ae 
ie dip pipe, uen vy tar 
the bottom is Bn, disturbed ; it occurred to me to put 
a false bottom in two of the mains at the South Metropolitana 
Gas Works, this was done means of a plate of 10-gauge 
sheet iron dished to the extent of 2 in., and placed so that in 
the centre it was just 2 in. below the bottom of the dip, as 
shown by the dotted line in the annexed » Fig. 1. 








DIP 
PIPE 























Fre. 1. 
area of the main above the bottom of dip was therefore 
bottom 


reduced; the space below the false was 


filled up 


considered that the false or shallow bottom, having a 
"Smooth surface, the tar would not bawo likely to adhere, see- 
ing that the bubbling through of the gas would always keep 


and thus produce a circulation from 
the sides, - 














working order, so that the coining operations 
commenced. 
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perfect! ; ick tar, and no crystals of 
ammonia, and, better still, in the whole of the mains with 
the shallow bottoms I might 

stopped dip pipe all the winter, and s 

were of much more rare occurrence. In 

made the inquiry of the foreman and other men, I always got 
the reply that they hed no trouble with them. In the at 
of main fitted with the water pipes the dips stopped as 
usual. The form of main I now use. is much higher, be- 
cause smaller than those employed formerly. 
the area for water is the re is therefore a saving in 
first cost ; another considerable saving results from the gas 
passing the seal with much greater freedom. cost of 
cleaning dip pipes is saved, and consequently the retorts 
work constantly, and the very dirty and expensive job of 
cleaning out the main periodically is avoided. I think 
por Bay worth. patent; but had I protected it I should 
not have appeared before you to describe my invention; it 
is, after all, a small matter, but if it be an improvement, and 
one that will relieve gas managers to some extent of one 
of their anxieties or annoyances (they have their of 
these now-a-days) they are very welcome to its use; and if 
the idea is really new, and not, as is quite possible, been tried 
before, let me ask you to speak of it as the Livesey hydraulic 
main. 


PILE-DRIVING ON THE CLYDE. 

In response to an invitation from Mr. Hugh Kennedy, 
contractor for the construction of the new wharf bounding 
the estate of Yorkhill, Glasgow, a large number of gentlemen 
assembled last Wednesday week to witness the driving of 
the last two bays of the sheet piling of that wharf. There 
were present representatives of the Clyde Navigation Trust, 
including Bailie Bain, the deputy chairman, Mr. Reith, the 
general manager, Mr. James Deas, the engineer, and Mr. 
Graham, the treasurer, together with various civil engi- 
neers, mechanical engineers, contractors, &c. The con- 
struction of this wharf, which lies on the north side of the 
Clyde, opposite to Govan, and close to the large engineering 
and shipbuilding works of Messrs. A. and J. Inglis, Point- 
house, was commenced about 18 months ago. At the west 
end, for a length of about 180 ft. this work is unfinished, 
but when completed, the whole length of the wharf will be 
1212ft. At the present time upwards of 1000 ft. of piles 
have been already driven and. bayed with sheet piles. In 
another three months the whole work will probably be com- 
pleted. 

The operation of bay-driving has now acquired a good 
deal of interest. At the Yorkhill wharf there are first 
driven three rows of main piles—203 in the first and second 
rows, and 202 in the third or land row, in all 608 piles. 
Those of the first or river row, are of pitch pine, and the 
others are creosoted. Each pile is 12 in. square, and the 
distance between the contiguous piles is 5 ft. The spaces, 
or “ bays,” between the piles facing the river are filled with 
sheet piling, each sheet embracing five piles, the two outer 
being of elm, and the other three of pine. Instead of 
driving each pile or a “‘ bay” separately, the custom now in 
large contracts is to brace all the piles of a sheet in one, 
facing the lower end witk an iron shoe, and securely fasten- 
ing them above. The ram used by Mr. Kennedy weighs 
8 tons 16 cwt., and the piles are driven to a depth of 32 ft. 
The platform will be 25 ft. broad, and both it and the breast 
of the wharf will be laid with creosoted pine planking. 

Bay-driving has, during the last few years, been con- 
ducted upon a large scale. The principle was adopted at 
Kingston Dock; at Rothesay, where the piles were 8 ft. 
from centre to centre, and the “bays” 7 ft. in breadth ; at 
Shawfield, near Rutherglen ; and at Irvine Harbour. 














A New Osszcrion ro Parewr Laws.—It has been our 
lot from time to time to hear a great many objections, good, 
bad, and indifferent, against the existence of a patent law, 
but it could only have occurred to a Scotchman to start 
what we have 4 become mere with ray? other cir- 
cumstances as ‘‘ the religious difficulty.” During the sittin 
of the late Committee on Patents, "Mr. Mach, the well- 
known advocate for abolition of patent right, managed on 
every possible occasion to bore his colleagues on the com- 
mittee, and to puzzle the witnesses by making a long speech 
roma gS his particular views in the guise of a question. 
One of t rsons under examination happened to use the 
word “steal” in reference to those persons who used an in- 
vention without paying royalty to the inventor. Mr. Macfie 
was down upon the unfortunate witness in the followin 
manner (Question 2260) : “ You use the word ‘steal,’ but 
think God, in his providential ements, has so con- 
stituted mankind that one receives the benefit of that which 
another discovers, and I think that the patent laws have a 
tendency to interfere with those divine arrangements ; I look 
on the patent laws as facilitating a denial to the nation of 
that which in their absence they would enjoy ; do you really 
think the word ‘steal’ appropriate P” ehave ventured to 
italicise a portion of this ex i ion,” whi 
places the matter in an entirely new li 
of Exeter Hall before our eyes, let ug remove the foul blot 
from our statute book without a moment's delay. 


Though | i 





LIGHT RAILWAYS.* 


pay no less that 5s. per ton 

poh he tonne have ver 

8 ve expressed their willingness 

for the construction of light sulfoupe ai thsle Deapectien 


the | districts; and I have reason to know that engineers have 


already been called ‘in to survey the country and give 
estimates for the construction of such lines. But the ques- 
tion now arises. Which kind of light railway should be con- 
structed? There are at present different kinds which 
are attracting public attention: 

1. Light railways which follow as nearly as possible the 
surface of the ground, pet may Fy hills and the necessities 
= expensive he ned i ges, and, by brgtmar &., 
low speeds, avoi t a or expensive si 
other apparatus, usually a by the Board of Trade 
for through lines. The gauge is usually the national one, viz., 
4ft. 8}in. 

2. “The ¢ narrow gauge railway, invented by Mr. 
Fell, which, by being constructed on timber supports of 
different heights, to suit the undulations of the country, 
avoids, to 5 ed tam severance of land and expensive 
cuttings and . The gauge of such lines varies from 
8 in. to 2ft. A railway of this description, about a mile in 
length, has been recently constructed at Aldershot in rk 8, 
for the purpose of conveying stores to the Vietualling Office. 


The gauge of this line is only 18 in., but it is capable of con- | * 


veying guns 7 tons in weight. The cost, I believe, is 
about 20001. per mile. 

8. The wire , Which, like the Fell system, is 
mounted on iron or ports, to suit the undulations 
of the country ; but it is only adapted for the conveyance of 
loads not exceeding 10 ewt., and is | yee ogy tae for 
short distances only—260 yards to 3 or 4 . One has 
been constructed as long as 15 miles. There is one at the 
Devonshire Clay Works 250 yards in length, and another at 
DT'heve lotely hed Gh. cppestinay aiteengealis 

ve lately an op ity i i 
all three different kinds paper bay and mr has 
points to recommend it; but I am, satisfied that a light 
the Duke of ’s, is the most 


railway, similar to 
advantageous where it is le, and especially so 
reasonably ex 
himse 


where passenger traffic may be 
have had the honour to reeeive from the duke 
following very full and valuable statement with regard to 
the cost of his grace’s railway, as also of the receipts and 
the working expenses, which, by his most courteous per- 
mission, I am enabled to lay before you. 
The cost of the Wotton peeve, including sidings and 
two goods sheds (one. 25 ft, by 5 ft., and one 60 ft. by 
25 ft) is rather less than 1400/. per mile, exclusive of the 
value of the land. The main line is very nearly 7 miles long. 
The land belongs principally to the Duke of Buckingham. 
radients from Quainton to Wotton are favourable, 
two short inclines of about 1 in 78 in opposite directions 
naieg the worst, and the general inclination bei - 
wards to Wotton, which is 50 ft. below Quainton. The 
amg from Wotton to Brill are heavy—the ascent 
eing with one exception, of not — a quarter of a mile, 
continuous for 2} miles Meijen B 1in 100 to 1 in 51. 
The latter is a quarter of a ; but an incline of 1 
ouiaai ts Gaeciieoneinener uarter of i 
quite to 8 gradient. 
about ho ft. in this postion of 
commenced on 8th 
Wotton was in use on 
portion of the remainder 
class, agricultural 
preety beers Brill Station were brought i 
pril—a branch of 1} mile is now (in May) 
construction. — i ine i 


gangs 
new public road of jth of a mile, whi 
same time as the tram 
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HEMISPHERICAL CUP ANEMOMETERS. 
METEOROLOGISTS require machines for ‘irdica 
and recording the direction.of wind, and eith 
velocity or pressure. Such machines are termed 
anemometers, or wind measurers. The velocity of 
wind is related to its pressure by a law, assumed 
to be expressed by the equation V-—mP. If we 
differentiate this equation we get 2 V.dV=m. dP ; 


which divided by the said equation becomes 2% ¥ — 


v 

- or “the relative variations of pressure are 
twice as great as those of velocity, a record of the 
latter will, therefore, be far less irregular.” This 
we may perhaps make clearer by an example, using 
the equivalents of wind, force, and velocity, as given 
in Simmond’s ‘“ Meteorological Tables.” Let the 
velocity be 42 miles an hour, the pressure is then 
considered to be 8 lb. on the square foot; and let 
‘the velocity receive an increment of 2} miles, the 
corresponding — of pressure is 1 Ib., then 
aV_ 2.5, eee te pie 

9" a: and P 4; whence }-= ; ae 3.1, 
that is the variations of pressure are relatively twice 
as great as those of velocity. - 

From the records of pressure we cannot readily 
deduce the true mean velocity, even admitting the 
law V*=mP, and that we have all possible values 
tabulated. For let V' and P’ be the mean values, 
V' +a, P'+ A, &c., any others, a2 their number; 
then 

V+a=V/mxN Poa 
Vi+b=/ mx /P'+B 
% > , » times. 
The mean of the left hand quantities is V', and 


the mean of the right hand quantities is i vmx 


n 

the sum of the square roots of P'+A, P’+-B, &e., 

that is, V'=/m x omy t. hence; in order to 
n 


find the mean velocity from a series of observed 
pressures we must sum the square roots of all the 
pressures.’ Example: Let the pressures be 4, 9, 
and 16 Ib., find the mean velocity, assuming m= 
220. Here 


V'= 0/220 x VAY ENT 44.5. 


For these two reasons, namely the extent of its 
oscillations, and the difficulty of calculating mean 
values for velocity, Dr. Robinson* rejected pres- 
sure anemometers for meteorological registrations. 
He then sought for the best form of anemometer to 
register velocity of wind. The construction of 
such a machine should involve the following prin- 
ciples: 1. The moving power should be great in 
comparison with the friction. 2. The surfaces 
which receive the wind’s impulse should be acted 
on by a large section of the current, but their 
distance from the centre of their motion must not 
be inconsistent with the strength of the structure. 
3. The movement of those surfaces should be slower 
* than that of the wind, so that a simple train of 
wheels may suffice for reducing the motion at the 
recording point. It will also save wear and tear. 
5. Thestructure should be such that all made after 
the same type will give identical results. 

These conditions, Dr. Robinson’ concluded, are 
best attained from a wind-wheel formed of four 
hollow hemispheres fixed vertically at the ex- 
tremities of conjugate horizontal arms, with their 
concavities facing the same way, the whole sup- 
ported by a vertical axis, which transmits the 
motion given to the cups by the wind to the counter. 
This arrangement, known as hemispherical rr 
was first suggested by Mr. Edgeworth. ‘Its 
simplicity of form is such that, without any very 
great exactness of workmanship, similarity of action 
can be attained, and it combines great lightness 
with strength, sufficient to resist very severe gales,” 

Dr. Robinson theoretically and experimentall 
investigated the law of rotation of this wind-wheel 
in relation to the velocity of the wind, and found 
by both methods very nearly a ratio of ] to 3. The 
theoretical investigation was made dependent on 
Borda’s theory for the undershot wheel, and certain 
constants had to be determined experimentally. 
The agreement of the two results seems to have 
been regarded by Dr. Robinson himself as fortuitous, 
so that the theory may not be altogether satis- 
factory. Considering the uncertainty of the science 


* Vide a memoir in the Transactions of the Royal Irish 
Academy, vol. xxii., on an Improved Anemometer, by Thomas 
Romney Robinson, D.D., E.B.8., read June, 1860. 
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of hydrodynamics applicable to the subject, the ex- 
ental results are the more ing of - 


nce. ‘They were obtained in Gen ware A small 
wind-wheel of four cups, presumably 2.8 in. in dia- 
meter, acting on arms measuring 5.4in. from the 
centre of each — the axis of rotation, was placed 
with its axis in a horizontal position at the end of a 
long arm of a whirling apparatus. When the appa- 
ratus was put in- motion the counter of the wind- 
wheel registered the revolutions produced by the 
artificial wind, that is, the velocity given to the 
centres of the cups by the whirling. The other 
ie was placing the wind-wheel in a mill-course, 

nding the velocity of the stream by floats, and 
comparing it with the rotations of the cups. From 
these experiments Dr, Robinson felt himself justified 
in laying down the law that ‘the centres of the 
hemispheres move with one-third the wind’s 
velocity, except so far as they are retarded by 
friction.” The velocities experimented upon did 
not exceed ]1 miles per hour, and to this day we 
remain in doubt as to whether the law holds good 
at high velocities. 

As it is necessary to employ a larger wind-wheel 
when the anemometer is to be self-recording, Dr. 
Robinson instituted a comparison of the indications 
of the small instrument with those of a large one, 
having cups, 12in. in diameter, acting on arms 
measuring 23 in. between the centres. The small 
instrument, being 4.29 times less in dimensions than 
the large one, was expected to register 4.29 times 
the number of rotations of the large one, but it 
gave only 4.12 as many in the same time. Never- 
theless the result of the comparisons was deemed 
satisfactory, and the law was assumed to hold good 
for the large as well as for the small instrument. 
During these. trials the velocities of the wird did 
not exceed 1] miles an hour. It should be noticed 
that if the large instrument be accepted as correct, 
then the small one registered 96 for every 100 miles 
of wind, or lost 4 per cent. But it would seem 
more rational to aceept the small instrument as the 
standard, since the law was ascertained by it. 

From the experiments, however, we may accept 
the law of relation between the wind’s velocity, V; 
and the revolutions, R, it gives to the four-cup 
wind-wheel, as expressed nearly by the equation, 

=mR+c; 
where m is a constant multiplier, and c a constant 
to be added for the friction of the machine, and 
differing with the construction, so that it must be 
determined experimentally for each instrument. 
These constants might be verified when the actual 
velocity of the wind which drives the wheel can be 
independently ascertained at two different velocities 








at least, We then should have 
V=m R-+e, 
and 
o—mr +e; 
from which 
ais V-—v 
R=? 
and 
ma? R—Vr 
k=; 


The accuracy of the results obtained from whirl- 
ing apparatus have been questioned, hecause the 
wind produced acts-in a circle, and it is said cannot 
influence the rotation of the cups in the same 
manér as a straight current of air. However, the 
results aré not widély different from those obtained 
by other means ; nevertheless, more extended ex- 
periments are desirable. It has not been ascer- 
tained what the effect may be of different absolute 
weights of wind-wheels, and it would appear quite 
as requisite to keep the weights proportionate as 
the dimensions between wheels of different sizes. 
A test is necessary for each instrument in order to 
determine the constants due to departures from the 
standard size and weight, irregularities in the shape 
, Which may not be true hemispheres, 
and the friction of the axis, counter, &c., which will 
differ in different arrangements. ‘The departures 
from the type may be so great as ° » affect the con- 
stant m; for instance, Dr.’ Robi2on found that 
making the cups segments of 220°, m became 5.22 
instead of 3. 

The dimensions chosen by Dr. Robinson for large 
and for small wind wheels have not been maintained 
by the constructors of anemometer for meteoro- 
logical : hence there is some apparent 
reason for the discordant results which have been 
obtained from them, which have attracted consider- 
able attention lately, and induced the Rev. F. W. 








Stow, F.M.8., to compare a number of anemometers 
of different sizes under the same wind conditions ; 
his own account of the experiments is given in 
the “Quarterly Journal of the Meteorological 
Society,” No. 2.° In the foHowing Table we give 
only dimensions, as the weights have not been 
stated, except for Dr. Robingon’s large instruments : 





: i & j | Percentage 
Designation. (Diameter) Length | Ratio of | of win’ 
jof cups.iof arms. arm to cup. registered. 











i | inches. | inches. | 
Robinson’s large | 12 23 | 1.92. | 100 
» small; 28 64 | 192 | 96 
» small*) 8.1 5.6 oe 
Stow’s standard | 9 24 2.66 100 
0 1 BOR: the ® 6.7 2.23 78 
” » 2&8) | 87 6,7 1.81 79 
y) See ee 5.6 1.40 82 
pie | 4 4 1.00 73 
Fin 4 9 2.25 81 
Ry E 46 | 112 244 | 87 
One by Adie, No.8 4 5. ime | 
Proposed No. 9 2.52 6.72 | 2.66 








The counter of No. 8, reads to 1,000,000 revolu- 
tions, 560} of which equal one mile of wind, neglect- 
ing friction, &c: ; No. 9 registering the same number 
of revolutions, would give 500 toa mile, a more 
convenient divisor, and in size it is proportionate to 
Mr. Stow’s standard, This latter is of the size 
adopted by the Meteorological Committee, and it is 
seen to be a departure from that of Dr. Robinson's ; 
and the other instruments had all different relations 
in size to the standard. We have given in the 
above Table the percentage of the total registration 
during the trials. 

Mr Stow states that the results ‘‘ are utterly irre- 
concilable with Dr. Robinson’s dictum, that the 
centre of each cup travels at one-third of the rate 
at which the wind moves, and that this law is 
irrespective of the size of the cups or the length 
of the arms. Anemometers with short arms do 
not agree even approximately with the standard, 
excepting at low velocities, but there is this 
peculiarity, that, while those which have the 
smallest cups relatively to the length of arm main- 
tain at all velocities a tolerably even percentage of 
the motion of the standard, those, on the contrary, 
which have large eups and arms move ata high 
relative speed in very light air, but fall actually 
below the others when the wind is high, If the 
‘standard be assumed correct, the cups of most of 
the small instruments move through a space scarcely 
more than one-fourth of that passed over by the 
wind. Of course it may be asked which is correct ?’’ 
Further, he says, ‘‘ It is evidently desirable that a 
proper proportion should be observed between the 
size of the cups and the length of the arm, ‘This, 
however, would only secure a uniform rate of motion 
relatively to the standard, and not the same rate 
of motion.” Had Mr. Stow tried a small anemo- 
meter, having a wind-wheel of the same proportion 
in its parts as that of the standard, it seems probable 
that fts indications would have agreed better with 
those of the standard than those of any of the others, 
‘To get a uniform motion relatively to a standard, 
it is absolutely necessary that the arms should bear 
a proper proportion to the size of the cups,” but 
Mr. Stow very unaccountably does not recommend 
the same proportion of parts as in the standard. 
‘© A uniform rate ofsmotion having been obtained, 
what should the correction for a constant error 
be ?” To this we reply, it must be determined experi- 
mentally by comparison with a standard, and allowed 
for in the records. We agree with Mr. Stow that 
“some means by which anemometers would be as 
easily compared as barometers orthermometers would 
be a great gain to-meteorology,” and let us add to 
the control of the ventilation of mines also, 


Viewing the subjeet of anemometry with the 
light shed upon .it by Mr. Stow, we are not so 
much astonished as we were at the extracrdinary 


differences between the anemo s at the obser- 
vatories of the Meteorological Committee. It is 
clearly necessary that a careful investigation of the 
whole matter should be made, and that means 
should be devised for testing their instruments, as 
well as for performing the like essential service for 
private observers, on conditions similar to those 
established at the Kew Observatory for other 
meteorological instruments. 


* Dimensions of one exhibited to the Royal Irish Academy 
at the time of reading the memoir. 
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OTARY DYNAMOMETER 


THE CARDIFF SHOW. 

THE fast-rising town of Cardiff is this year the 
scene of the meeting of the Agricultural 
Society, whose thirty-fourth ann ing com- 
menced on Monday last. Cardiff is a place of rapidly 
increasing importance, and although somewhat 
remote from our chief icultural districts, it is 
fairly accessible, and is situated in a of the 
country well deserving recognition by the Royal 
Sodeatean Society. The growth of Cardiff 
been particularly rapid during the last few years. 
Not more than 70 years since bs wes & mall dete g 
village with about 1000 inhabitants. It has now 
grown to a town of some 40,000 ; while, 
including the suburbs, the population numbers 
about 60,000. The port, at the time to which we 
have referred, was frequented only by a few vessels 
of small to , which carried the coal brought 
down by the Glamorganshire Canal. Last year, 
however, Cardiff sent abroad, laden with and 
iron, no less than 4420 vessels, measuring in the 
segregate 1,701,034 tons. 

e show yard is situated in Cathays Park, the 
seat of the uis of Bute, and is distant less than 
half a mile from the town. About 70 acres have 
been inclosed for the p of the show, includ- 
ing the yard for the trials of the ines and im- 

lements, and, considering the heavy rains which 
on been prevalent in the district for some time 
past, the ground is in very good condition. Here 
and there a small swamp may be encountered, how- 
ever ; besides which the of the engines across 
the park has churned the mud up somewhat, But 
this is a matter which the t fine weather is 
setting all right, and the will soon be in a v 
favourable condition for heavy traffic which wi 
be brought upon it during the ensuing week. The 
only part of the show yard, in fact, which is in 
thoroughly bad condition, indeed, is that imme- 
diately adjoining the engine-trial sheds, where the 
state of the land is far from enjoyable. 

The show comprises 308 stands, and the catalogue 
contains 5843 entries. These fi do not compare 
very favourably with those of the shows held during 
the preceding four years, as will be seen from the 
following list : 


No. of No. of 
Year. Place of Meeting. Stands. Exhibits. 
1868 Leicester a ae 6369 
1869 895 7724 
1870 . Oxford ° 406 7851 
1871 ... Wolverhampton 863... 7650 
a 808 5843 


The show proper, however, cannot be said to com- 
mence until Monday next, and as most of the sheds 
are at present more than half empty, we shall defer 
any notice of the exhibits, and for the nt 
—_ only of the trials of implements, which forms 

special object of interest during the present 


week. — 

The trials to be carried out at the Cardiff Show 
comprise those of portable engines, thrashing ma- 
chines, straw and hay elevators, seed drawers, corn- 
ing machines, and corn screens; the trials . 
greatest interest to engineers generally, being 

p Bye petiti ‘ails of hw vances 
standing that the competitive e en- 
gines carried out by the Royal Agricultural Society 
are of such old standing, a ee 
late years that they have received from the profes- 
sion generally that attention which is reall 
them. The seenon, Sor this [ pesbeeay ss 


| 


MINE TRIALS 











saben aber value be given to the a 
ing arrangements for noting not 
coal burnt by the engines, but_also the oa 
of water, as well as of lubricating materials. 
year the same plan has been followed, and 
sults promise to be the collection of a compre- 
hensive series of data of a most interesting ar 
The arrangements for testing the 
readily understood on reference to 
trial ground which we publish on the opposite page, 
and the section which we give on the present page. 
Under of a line of shedding, having a length of 
260 ft., been laid down a line of rails, on which 


an one when under trial had 
to drive the brake by a belt, but since Mr. Aveling 
introduced at a district agricultural show at Farn- 
ham, the excellent plan of coupling the crank shaft 
of the engine to the brake spindle by means of a 
short intermediate length of shaft attached to the 
engine and brake by universal joints, this arrange- 
ment has been adopted by the Royal icultural 
Society, and with most satisfactory ts. This 
arrangement is shown by the small section on the 
ee ee tae tenia tee 

etail in our account of the Wolverhampton Show 
last year, when it was first employed by the Royal 
Agricultural Society. 

At the Bury St. und’s Show, in 1867, where 
the last trials of portable engines were carried out, 
the makers were subjected to numerous restrictions, 
— 80 Ib. — v9 — to the double 

r engines, the e er engines were 
limited to $0 Ib’, while in all cases the load was 
determined by the piston area, a load of 1 horse 
power being Pwd on the brake for each nine 
circular inches of piston area in the case of the 
double cylinder, and for each ten circular inches 
in that of the single cylinder engines. This restric- 
tion of load of course placed a limit upon the piston 
speed which could —— be used, while there 
were other restrictions as to least diameter of boiler 
tubes, &e. This year the Society wisely resolved 
to abandon most of these restrictions, and while they 
increased the pressure at which the engines might 
be worked, to 80 lb, per square inch, they withdrew 
all restrictions as to size of tubes, load, and piston 
8 , and allowed each exhibitor to choose for 
himself that load and speed which he deemed best 
suited for his engine. In fact the only restriction 
as to size has been that each engine should be of 
not more than 8 horse — nominal, and that its 
nominal power should be taken as one-third of the 
indi wer which it would develop when 
working with 60 1b. steam cut off at three-fourths 
of the stroke, and with the periphery of the fly- 
wheel running at 1884 ft. per minute, As we pointed 
out some months ago, however, this is a rule allow- 

aie me se freedom of action 
ides giving this comparative 

ef cm of competing engines, the Royal 
Agricultural Society have Nr ayer yet tome 
the value of their tests, last year at Wolver- 
hampton and this year at Cardiff, by noting not 
only the consumption of coal but also that of water, 
and lubrica ing materials, while by the use of the 
indicator they have collected much valuable data as 
to engine friction, &c. 

It may be as well here, 
have never a’ the Society's trials, to describe 











Rout 
of getting up steam. The latter having been raised 
to the proper point, the engine is started, anda 

run made, This preliminary run is 
ht to an end, when firing having been 
stopped, the pressure of steam has fallen to such an - 
extent that the engine cannot maintain the at 
which it is d to run, and as soon as this point — 
has been reached the engine is brought to a stand . 
and the firing up is commenced with the coal 
weighed out for the trial run, a few chips of wood © 
being allowed for relighting. The quantity of coal - 
allowed for each run amounts to 14Jb. for each 
horse power with which the brake is loaded. As 
soon as steam has reached the standard pressure 
the — is started, and the run is continued 
until, all the coal having been used, the pressure 
has fallen to that attained at the preliminary run, 
or until the engine ceases to maintain her speed, 
the occurrence of either of these events determining 
the end of the trial. During the trial indicator 
diagrams are taken, and the quantity of water used, 
the temperature of the feed, the temperature in the 
smokebox, the consumption of oil and tallow, &c., 
are all noted, while during the present trials 
s of the gases have been en from the 
ebox for en ag of analysis. Altogether 
the trials are conducted in a manner which enables 
them to afford very valuable information, and much 
credit is due to the engineers to the Society for the © 
general excellence of their arrangements, and the 
care taken to insure obtaining accurate results. 

We must, however, leave these general matters, 
and proceed to describe the results of the present 
series of trials as far as they have been determined 
up to the time at which we write. Monday, the 
day on which the trials nominally commenced, was 
occupied, as first days usually are, in getting things 
generally into working order. Thus one of Messrs. 
Aveling and Porter’s useful little six-horse traction 
engines was brought to the trial shed, and set to 
work running the brakes with the maximum loads 
to be placed , them during the regular trials, 
while Messrs. ’s, and Messrs, Clayton and 
Shuttleworth’s engines were got into position 
ready for a fair start on the following day. In- 
deed, steam was got up in Messrs. ’s en- 
ee ee ene ee 

Carried out, and so the judges (Mr. F. J. Bram- 
well and Mr. W. Menelaus, of Dowlais) occupied 
the time in making some trials of the governor and 
in testing the arrangements of pyrometers used for 
ascertaining the temperature in the smokebox. The 
temperatures being moderate, we believe that, on 
the whole, a simple mercurial thermometer inserted 
through a hole in the smokebox has been found the 
most convenient instrument for this purpose ; but 
Mr. Siemens’ electric pyrometer has also been em- 
ployed, with what results, however, we are not at 
present in a position to state. 

Tuesday morning witnessed a fair start on the 

ials, the first engine tested being that of Messrs. 

- and Co., of Gainsborough. The 
i i ine and its perform- 
o. I, and II. on pages 


plummer blocks to 
also serving to 


which one end of the 


whole forms a very neat 
and substantial arrangement, 


s ix 


and it is one which is : 
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now being generally adopted by Messrs. Marshall 
for their larger engines. “The! distribution of the’ 
steam is effected by a slide valve with an expansion 

valve at the back, the ports through the main 

valve being placed obliquely, and the expansion 

slides having oblique edges, so that ‘by raising or 

lowering them their effective length over all is 

altered. The arrangement forms, in fact, an ex- 

ansion slide with variable lap. “The lifting or 

owering of the expansion slides is effected by 

eccentrics on the valve spindle, this spindle being 

turned by the governor as the latter rises and falls. 

herpes | the grveenes fitted to be engine is 

not powerful én to operate upon the expansion 

slides. with the reculaite Sagres of promptness, and 
hence the governing of the engine, as tested by the 

judges, was not that could be desired. The 

variation of the speed, when working with the load 
on Or Off, was about fifteen revolutions per minute. 

The cylinder is, of course, steam jacketted. 

The boiler, as will be seen on reference to Table 
No. L., contains an unusually large amount of tube- 
heating surface; but its evaporative performance 
on the trial was considerably under what it should 
have been, when the high temperature of the feed 
is taken into consideration. It was, indeed, the in- 





ferior performance of the bojler which prevented 


Isprcator Diaerams From Maussns. Caarron anp Savurriewoxrra’s Exerns. 


to some extent due to phere Lp me 
the generally wet state 6f‘'the groun foun 
engines ; but it is wha mainly caused by the 
Society's brakes running more stifly than those of 
engine builders have been kept almost constantly at 
work. , 

Messrs. Clayton and Shuttleworth’s boiler was 
fitted with a steam dome over the firebox, an 
addition, which although not an improvement to 
the fe ne ee eae be Cone 
bedi yey > y does good service on 
a trial by i ng 4 supply of dry steam. A feed 
water is being a tube of rectangu- 
lar section and ‘of horse-shoe shape, placed in the 
smokebox, and which the water is pumped 
on its way to the er. The heater is traversed 
from end to end by a series of pipes through which 
Sassen steam passes on its way to the blast 
nozzle. 

The distribution of the steam is effected bya slide 
valve with an expansion valve at the back, the lap 
of this latter valve being altered by a left and right- 
handed screw, acted upon by the governor, A 
throttle valve is also fitted to the engine, provision 
being made for readily attaching this valve to the 
governor, The annexed di , taken during the 
run, will show that a very good distribution of 








Messrs. Marshall from taking a higher position in 
the competition, although, even as it was, their en- 
gines did a very good duty. If reference be made 
to Table IL., it will be seen that. the engine now 
under notice developed 60,799 foot pounds of work 
for each pound of water evaporated, a performance 
even higher. than that of Messrs. Clayton and 
Shuttleworth's engine, and higher, also, as we shall 
show presently, than that of Messrs. Davey, Pax- 
man, and Davey, when the water gained by the 
condensation of the exhaust is allowed for, as we 
shall explain presently. 

Returning to our description of Messrs. Marshall's 
engine, it should be noted that the feed water is 
heated by pumping it through a coil of pipe dis- 

osed in the heater arranged along the top of the 
Poiler, this heater being traversed by the exhaust 
steam; The blast nozzle is adjustable, the difference 
of area being obtained by raising or lowering a 
conical hollow nozzle, as shown in the engravings. 
Another point worthy of notice is the fore-carriage, 
which is made of wrought-iron plate bent so as to 
form a hollow beam. The arrangement has a very 
neat appearance, and, indeed, the whole engine is 
very creditable to its makers. 

The next engine on the list was Messrs. Clayton 
and Shuttleworth's, which also made a start on 
Tuesday morning. As at Bury St. Edmunds, 
Messrs. Clayton and Shuttleworth’s engine was of 
their patent type,the cylinder being situated in the 
smokebox, and being surrounded by a steam jacket 
exposed on its external surface to the hot gases as 
they pass up on their a to the — As is 
always the case with the exhibits of the great 
Lincoln firm, the engine was an admirable piece of 
work; and made a most excellent run, the boiler 
showing, as will be seen from Table No. IL., an ex- 
ceedingly high evaporative power. The same table 
also shows that, measured de: the weight of steam 
used per horse power actually developed, Messrs. 
Clayton and Shuttleworth’s engine was by a small 
fractional amount inferior to Messrs. ’s, but 
the high performance of the boiler of the first-named 
engine has d it far ahead of any of its com- 
petitors which have been tried up to the time at 
which we are writing. 
the.case of both Messrs. Clayton and Shuttleworth's 
and Messrs. Marshall's the performances 
obtained: were: i 
been obtained at home with the same loads, the diffe- 


rence being in Messrs. 
and -in Messrs. Clayton 
off in the duty when tested at Cardiff is no 


doubt 


It may be noted here that in. 


steam is obtained. Amongst other details requiring 
notice, we may mention that the crank shaft is pro- 
vided with. a centre bearing placed close to the 
crank, while very neat disc counterweights are at- 
tached to the arms of the crank. As to the general 
finish of the engine it is impossible for us to speak 
too highly. 

Tuesday's performances were brought to a con- 
clusion by the trial of Mr. E. Hayes’ engine, which 
made the uncommonly brief rua of 1 hour 234 mi- 
nutes, mechanical time, Mr. Hayes claims that his 
engine was of an “‘ ordinary commercial” class ; but 
whatever may be the legitimate meaning or value 
of that term, it is evident that the engine was 
totally unfitted for the competition into which it 
was entered. The time and space at our disposal 
this week will not permit us to enter into any — 
ments as to the comparative merits of so-called 
**commercial” engines and “‘ raters,” but the sub- 
ject is one on which we intend to have something 
to say shortly. Meantime, we may record the fact 
that Mr. Hayes’ engine had an unjacketted cylinder, 
a single slide valve, and that the boss of the fly- 
wheel was cutting against the brasses of the ad- 
jacent bearing during the greater part of the run. 

On Wednesday morning a start was made with 
two engines, namely, Messrs. Tuxford’s and Messrs. 
Davey, Paxman, and Davey’s. Unfortunately, 
after running about 1 hour 1] minutes, Messrs. 
Tuxford’s trial was brought to an abrupt termina~ 
tion, by the boss:of the heel cracking from the 
corners of the keyway, and the wheel consequently 
becoming loose on the shaft. We trust that after 
the cracked boss has been hooped, Messrs. Tuxford 
will be allowed to run another trial, but at the time 
we write we believe that no determination has been 
come to on this point. It would, we think, be a 
pity if such an untoward accident was allowed to 

engine from a com run, 
ee 








crown, the of | tubes fitted 
with the’ Seliions wick as leading feature 
of Mr. Paxman’s plans. The addition of these 
tubes is asserted to have materially increased the 
evaporative efficiency of the boiler. Another ome 
about the engine worthy of notice is that it is fitted 
with an e ive valve, actuated by a cam on the 
crank The expansive slide is a gridi 
sight lod oprtig’ ta Yas, vulva. aplethy- eapttg 
spring on the valve spi ten 

always to. force a small roller on the end of the 
valve rod into contact with expansion cam. The 
cam is formed on a sleeve which slides on the crank 
shaft, and of which the position is under the control. 
of the governor, the arrangements beirfg such that 
as the governor rises there is brought opposite to 
the roller on the valve rod a portion of the cam, 
which gives a shorter cut-off and vice versé. The 
arrangement is one which we should not like to 
use in regular work; but it gives excellent results 
for a competition like that at Cardiff, as the an- 
nexed diagram will show. , 

A point of some interest connected with the trial 
of Messrs. Davey, Paxman, and Davey’s engiae, is 
the quantity of water evaporated. "Unlike en- 
gines previously tried, that of which we are now 
speaking admitted a portion of its exhaust steam 


Isprcator Diagrams rrom. Messrs. Daver, Paxman, asp Daver's Excivs. 


SCALE 486LBS.=1.1N, 








direct into the feed water, and an allowance must 
be made forthis, The t for heating the 
feed was as follows: The feed water from the mea- 
suring vessels was allowed to run into a tank, into 
which the suction hose of the dipped, and 
whilst there it received a portion of the exhaust 
steam through a pipe connected to the exhaust pipe 
in a way very commonly ado Having thus 
had its temperature raised to 90% to a little 
over 100°, it was taken by the pump and forced 
through the heater placed on the top of the boiler, 
this heater being traversed the exhaust pipe, 
while next the water en an annular heater 
placed in the smokebox under the base of the 
chimney, and, finally, it was led into the boiler 
through a check-valve at the bottom of the smoke. 
box. When tested this apparatus was delivering 
the water at a temperature of 200°, but there is 
reason to believe that this temperature was some- 
what below the av , 

The temperature of the cold feed being on Wed- 
nesday 59°, and the mean tem: of the water 
in the tank being 95°, it follows that for each pound 
of water pum into the boiler, 95-59 =34 pound- 
degrees of heat were absorbed from the exhaust 
steam. The quantity of cold feed bein 
the total quantity of heat thus absor 
1675 x 34= 56,950 pound-degrees, On the other hand, 
each of exhaust steam in being condensed into 
fogrese of hess, on, kx otlee weeds She aheseption 

oO or, in ion 
of 56,950 units of heat would require tae conden, 
tion to = 59.6, or say 531b. of exhaust 
steam. Adding this to the tity of cold feed 
supplied, we get 1675-+53=1728 lb. as the total 

uantity of water pumped into the boiler. i 
is as the true feed in 
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Vio te et oe a tas iption | driving band penetoree om Se. deel, thes number of pounds wired to deflect the sprin 
-of the engines asm -gcgrs the general | rim of the being connected to the dri that th the tHetion ‘whee! is moved given een 
notes of S yadaapene tt be found in Table | shaft by a system of curved spring arms, being known, the determination of the strain, a 
IL, page 26. coil partially round the shaft when the strain “" indicated by the counter, becomes a simple matter 
Having brought our account of the engine trials | being transmitted through the The | of calculation. 
up to yesterday morning, we must now retrace our effect of this arrangement is that when the driving ines for which are offered are 
steps a little, and give some of the| power is first a gett the engine shaft moves | di ight classes, evs beiig for port- 
thrashing machine trials. Referring to the plan of round without the ulley until the ‘with which we have already dealt, the 
the trial yard on page 20, a distance of about 150 ft. | springs are sufficiently > deteonil to enable them g machines, the 


to the north-east of Pof the line of shedding alongside 
which the engines are being tried, iss Roup of 
temporary buildings and open sheds fi : 
the trials of the implements. Theeg ‘ 

be seen from our general.plan 0 it 

for oats, barley, and wheai , a the right of t 
is a covered platform ef ing and delivé 


























the wheat to the mac 
level with the top of the thi 
are fed from it. To thei 
for another machine, whilst beyond: 
machine for re-thrashing the straw, after i 
delivered from the non-finigh 
re-thrashing machine is a siz 
Messrs. Ransome, Sims,.an 
by an 8 horse power expanslon-engine by. 
makers. Beyond the re-4 hrashing machi 


chaff stores, offices, and,: at 
trial shed for the hand machin' 
stacked to the rear of the range § 
measures 189 ft. long and 45 
The arrangements for driving J 
the same time ascertaining. .t 6. amou 
absorbed in doing the work, are ve 
and are a great improvement the’ 
viously employed. Hithertoi hae pcely 


Ey hk 
round one of the which was 
laced between ‘the machine and the engine, the 
elt from the heel of ‘the* latter being passed 
round the nec Oe of the niger s This 
year, however, Sits ee a with 
the driving shaftof the rte 


shaft with an universal jou 
belt of the na being" pa 
ter'@s before. 

The enginej# dysamometer, and registering gear 
are mounted up ay travelling platform, which runs 
on a pair of ra pl faced in front of the sheds where 
the machines @f@"tried. The rails extend for a 
length of about 46 ft., and are laid with a gauge of 
7 ft. 2in, The travellin platform is 17 ft. long 
over all, and is traversed. by means of a crab winch, 
which works a chain attached at each end to the 
platform, and passed over a snatch block at the end 


of the rails opposite to that at which the winch is 
fixed. The arrangement will be 
















seen in 
general drawing to which we have referred, 
and in elevation in the annexed rough sketch. In 

















“i order to ascertain the 


to drive that pulley. 
exerted by the 


average pull w is bein 
belt, the average deflection the spring arms, 
or —- what is the same thing — the distance of | po 
l of the shaft from its normal position | eigh 





, has a pair of helical cams fixed to its outer }1 
»the faces of the cams bearing against a 


bar which works i inaslotin the shaft. 


eof the distance of travel of the engine shaft 
the pulley. If the extentof the movement 
the cross-piece was noted very revin cole 10s pe 
pone te transmitted through the tus 
ted pretty closely, al this would, of | ing 
course, only give an approximate result. i 
if the strain transmitted varied in its amount 


an absolutely he gion #yparatm 
+ of power transmitted ome 


engine, the power transmitted from the} 


‘dytiamometer. to the machine beii 
Samount, minus a 
jed by the friction 


iven being 








This re g part of the ap consists of 
two porti e recording the tions of the 
dynamom , and the other the data 


for determining the average pull on the belt. The 
first portion is an ordinary engine a ce which 
receives motion from the shaft the dynamometer, 
whilst the second is actuated by a shaft driven from 
the first counter. On the end of this shaft is a plain 
he shaft 's cau io pres ght 
to the end of the shaft, is caused to press tly 
against a small friction wheel. This -wheel 
rounded tits circumference, and is free to slide on 




















the latter, A is the engine—one of Messrs. Aveling 
and Porter's 8 horse power semi-fixed ; B the in- 
termediate shafting = C: the eter ; D'the 
registering - a) gion oh E: andthe a L# the chain 
direet to ther’ travell chain passing 

snatch block to the 


from the winch peg i 
other coun riety Ca tewil cu be 20m that the 











Tl 


| for a short time, the d 
asa rule about half 


| this varied considerably, rangin 
| nutes 35 scboma'to# tateiten 36 seconds. 


and. finishing 
third ‘for pagan machines, the fourth for 
s worked by steam in conjunction 
ing machine, the fifth for horse- 
cr clevator while the sixth, seventh, and 


y are- for seed drawers,” corn: dressérs, and 






vely to the pulley has to be retention corn pecodin _Fespectively, Aes of the 

fect ave ene ae pio g | thrashers comme oon with 
tus is used. The boss of ple | Claw ia ich ere wee a altho . 
dynamometer, which runs loosely upon the id... The merits of 





t upon. the wties, 

Griiiie time; the marks were ob- 
= shaking, freedom 

om COrD, from cav- 





senting ectaities are as : Clean ‘aadeg, 
150; clean shaking, 40; ‘3 dom from cavings, 
30; chaff free from corn, 50 ; chaff free from cav- 


ings, 20; chaff free from needs, 40; straw unbroken, 
20; te er corn es 70; cleanness of delivery from 
i. ¢., absence of lodgment in screens, &c., 
10; ection of ‘fnishia , i. @, screening or sort- 
otal, 450. 
a ins been introduced in the 
aera fs the re-thrashing of the straw, 
to which we oe already referred, the results form. 


‘ cog an additional point»of merit or demerit in the 


ee. It was also made an important 8 ym by 
e judges that means should be provided for ex- 
amining the insidé of the machines as thoroughly as 
{ yosee ger gas to-ascertain the-degree of com- 
3 with which the products:are delivered. In 

out the trials, ten sheaves of corn were 

allowed to’each inachine in Class 3, for adjustment, 
but the judges stated that it would-be considered a 
point of merit if the machine was’ set right before 
the trial. The number of rs allowed to 
attend each machine was not , although the 
number employed was considéfed@in the points of 
merit. The feeding was in each case done by the 
exhibitors’ men, although it was at one time pro- 
posed that an independent hand should feed every 
machine. The quantity of sheaf corn served out 
to each engine was half a ton, irrespective of the 
ten sheaves for adjustment. The details of working 
of the machines are given in a tabulated form in 
Table No. IIL, - e oa which affords an ap- 
te idea of mechanical merits 

of the machines. The Bom ot of both classes of 


| machines will be given together next week. After 


each' machine had finished its work, it ran — 
ometer indicating that 

@ power required to drive 
them when full was absorbed by them when empty. 
‘The working time in the Table No. IIL is that 
which it took to feed the 10 cwt:-of sheaf corn into 
the machine, and is computed from the moment the 


first sheaf was fed in to the moment that the last of 


the loose corn was swept in. It will be seen that 
g between 10 mi- 
Messrs. 
Ransomes’ being in each case the machines which 
ve these figures. “The latter shows a surpris- 
y quick run, although, if unaccom by 

the Yeoutts its necessary to insure the points we have 
were to, the mere mechanical will go for 
in the eyes of the judges. In the case of 
precy. oe ‘figures, roar tt Bis to bé remembered that the 


‘| machine which gave them was fitted with apparatus 


for. shoppin 


eae their 
tthe chief improvements bein, 
the straw shaker, both of w 
illustrated on 29 of the 


straw. Having thus particularised 
rs, we may add that’ two of their 
niachines“in’ Class III, Nos. 4 and-13, 
details improved in several respects, 
g the the beater-drum, and 
ich are described and 
resent. number. Of 
, two are specially 


vere solely to ten wi sce says 
tp om Br  eagpeiet of Great Beitain, But the con- 
nyre ‘and climate of continental 

machines are exported 
various modifications, 








‘couhitries to which 1 
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PORTABLE ENGINE AT THE ROYAL AGRICULTURAL SOCIETY’S SHOW, CARDIFF. 


CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., ENGINEERS, GAINSBOROUGH. 


(For Description see Page 21). 











TABLE No. 1.—Suowrye Particutars or Portaste Enciuves Testep at THe Roya AcricurturaL Socizty’s Meetine at Carpirr. 





Cylinders. 


Boruzr. 











Makers’ Names. 


~~ 
ii 
iit 


Arrangement of Valves. 








Marshall, Sons, and Co., Gainsborough 
Clayton and Shuttleworth, Lincoln 
8 |E. Hayes, Stoney Stratford ... a» 


~~ | Reference number. 


Davey, Paxman, and Davey, Colchester’ 12 


5 |Brown and May, Devizes = ood 12 
6 | Tasker and Sons, Andover bid saa 12 | 122 














7 |Reading Iron Works Company ... ess 14| 1674 2.8 


- ft. 
68.1 
80.54 





























double slide 

fice 
calinery slide, with 
{fain expen 

double slide 


double slide 





double slide 








and as about two-thirds of the steam thrashing ma- 
chinery manufactured in England|are sent abroad, 
Messrs. Ransomes have done well in the interests of 
agriculturists at large in submitting for trial, ma- 
chines specially adapted for the requirements of the 
south and east of Europe. Thus the machine in 
trial No, 13 is suited for yery rapid thrashing, and 
isemployed on theplains of Hungary, Wallachia, and 
South Russia, where it is necessary to thrash a large 
quantity of grain in a short time. The machine 
used in trial No. 15 is specially adapted for hot 
countries such as Spain, Italy, Turkey, Mexico, 
where it is necessary not only to thrash the grain, 
but also to chop and bruise the straw so as to render 
it fit food for cattle. We draw attention to these 
points in the interests of manufacturing engineers, 
and we trust the Royal Agricultural Society will 
encourage them in adapting their machinés: to the 
“a of climate and crops in foreign countries. 

e trials of the finishing machines (Class 2) 





with very few 
results i 
t : 


hrashing machines 

Class 3, were carried out yesterday 

of sheaf corn to each. Messrs. Nalder and Nalder’s 
machine showed the greatest improvement on the 
previous trial. The judges for the thrashing ma- 
chinery, &c., were or Grantham, Mr. John 
ne ~ Hick ken, and rg Ww. 
: ; those for the machines, ; being 

Mr, F. Sherborn and Mr. W. i. Clare, — 





Tus Progress or Exscreicat Scrayce.—On Thursda: 
to 2h Fal ot © CE ate a Ge Albert 
will be given by Mr. W. Preece, of the Postal 
Telegraph Department, a sketch of Electri¢al showing 





in use at each epoch of the 


Sires Sait! epee 
Will be 


which 


wn in fuil 
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(For Description, see Page’21.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

Tt consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. t Beathererwssie ] 
may in future be addressed to Mz. GeorGE EDWARD 
Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative, 

In answer io numerous inquiries, Mx. CoHartes Gi- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING”? from this 
office, post free, for the sum of li, 14s. 8d. ($8.32, 
gold) per annum, payable in a . 


—_ 








Pressure on our space compels us to postpone until next 
week the publication of several articles and letters now in 
type. 
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«THE DEFEAT OF THE GUNS. 


Tue result of the contest between the 25-ton gun 
of the Hotspur and the turret of the Glatton is 
almost an exact coun of that obtained by the 
trials which took place on Friday the 15th of June, 
1866, when the armour of the Royal Sovereign was 
attacked by the 9 in. 12}-ton gun of the Bellero- 

hon, and this trial again finds its counterpart in 
Beptember, 1861, when Captain Neos a aga 
a lengthen been cme e cupola gun 
shield of Captain Coles on board the Trusty. In 
each case the heaviest available artillery was 
brought to bear against the shield; in 186] the 
100.pounder Armstrong attacked the light cupola 
defence ; in 1866 the 124-in. was resisted by the 
5} in. plates, and 14 in. of teak backing, which 
formed the protection of the turret of the Royal 
Sovereign, and in the recent trial, the 25-ton gun, 


throwing the 600- d shot, was Di ey by the 
15 in. of hiner Veieksa by 14 in, of teak, which 





was to it on board the Glatton, 
as these results are in one 
i as they do to the continual nce 
which science of defence takes over that of at- 
pc a d peasetel pebiitiedh Aa that te 
a an t as that 
Paday Ta cana be com to the 


ities of war. So far as i vent, Borers 
pr porte bomen! bly bon 

congratulate ourselves upon re- 
pre Bowes exhibited, we cannot regan! with batis- 


Palliser shot stood well to their work, the first one 





New York. | 


1 | same result would not have been 


' 
: 
i 
file 
FEES 


200 


targets in uncertain fashion ; whilst the fifth—the 
first directed against the turret, missed it altogether. 
So with the remaining two shots, both of which 
were 18in. too low. Now this inaccuracy is to be 
traced to the same cause which has proved so de- 
structive to our heavy to the form of rifling 
and to the studs upon the projectile, which impart 
an erratic impulse to the shot while in the gun, at the 
expense of the propelling force, reducing se dedlier 
and diminishing the striking power of the shot. 
This result was anticipated by many distinguished 
artillerists present at the trial, who were well aware 
that the French rifling gives ‘‘ decidedly the lowest 
orga and imparts insufficient rotation to the 
t. 


But if the work performed by the gun was un- 
satisfactory, at least the result given by the turret 
and the gun carriages was all that could be desired, 
the former being, as in the case of the Royal 
Sovereign, entirely uninjured so far as its moving 
capacity was concerned, and the latter remaining 
unaffected by the shock of the two projectiles, as 
was shown immediately after the trial, by firing the 
guns mounted upon them. 

One fact is worthy of notice, that the concussion 
of the shot against the turret. broke away a num- 
ber of rivet heads, which were scattered with con- 
siderable force, and which would probably have 
caused serious casualties had the guns of the 
Glatton been manned. A precisely similar effect 
was produced by the guns of the i ivesken in- 
side the Royal Sovereign’s turrets. We should have 
thought that the few lessons taught by that costly 
trial would not have been forgotten, and that the 
repeated last week. 
Altogether we cannot see that the contest of last 


sz} week has taught us much, We knew before as 


much about the power of resistance pramanet by 
the Glatton shield, we knew as much of the un- 


certainty of the fann and of the reliability of the 
Palliser shot...The Royal Sovereign trial proved 
conclusively that the great mass of iron and timber 
which forms the turret could not become d ed 
by two blows even from a 600Ib. shot, and we 
knew that the concussion from such projectiles 
would ¢all into existence a shower of bolts and 
rivet heads, that might be fatal to all within the 
turret, 


We would by no means ar; inst occasional 
trials of the untested powers of resistance possessed 
by any given ship, but we think that these trials 
might be better carried out than by a ial de- 
struction of the strongest armour that carries, 
and which has been well tested on the sands at 
Shoeburyness. 


THE GREAT LUXEMBOURG RAILWAY. 

_ Tae Great Luxembourg Railway, which forms a 
main trunk line running from the north-west to the- 
south-east of Belgium, was organised about the year 
1845. The original capital was 2,000,000/., but 
this sum was found to be far below the actual re- 
quirements of the work, the execution of which was 
originally intrusted to the care of a Belgian named 
Mareschal. Owing to a variety of causes, financial 
and political, many years elapsed after the scheme 
was first organi fore any substantial 
was made, and it was not until 1854 that the line was 





cpseet as far as La Hulpe, a distance of 8.69 miles. 


eantime the credit of the company was in a bad 
wks: thé egtaal ihices led felled to a acmvinal 
value, and stock, the calls upon which had not been 
fully paid up, was given away by the owners to 
any one who would accept it and its attendant 
i After the of the line between 
pak ancl or 3 the old direction of the 
company, under Sir W. ey, was away, 
and a néw organisation was formed, Debe 

toa @ amount were issued; the engineer, M. 





who had carried out various eccentric 


a competent 
charge of the 
Brussels and 


notions of ay construction, was removed, and 
neer—a M. yg ete placed in 
work beyond Namur.! Between 
Namur, a distance of about 35 miles, 
the railway, which had been commenced tnder 


aring 


mainder of the work was finished by the company. 
In this way the whole of the line and its branches 
eee eee eee ae but the 
work had been ata monstrous cost; the 
average expenditure per mile, of single line, 4 ft. 
8} in. gauge, having been about 30,000/. This sum, 
it is true, some lengths of double line, and 
bridge piers, &c., of sufficient width for laying down 
a second track, while the principal stations are 
very elegant and costly buildings ; but still the 
outlay is entirely disproportioned to the work done, 
especially as there is no tunnelling’ upon the line, 
no important rivers, with the. exception of the 
Sambre, to cross, and as the country between 
Brussels and Namur is vety flat, the railway is 
almost a surface line. Beyond Namur, indeed, the 
nature of the work is heavier, and some rock- 
cutting became necessary, but as steep gradients 
were adopted, the quantity of cutting and embank- 
ment is comparatively small. 

The Brussels terminus of the Great Luxembourg 
Railway is a handsome station in the Quartier 
ee and in the middle of the square in front 
of this station stands the statue recently erected to 
the memory of John Cockerill, a notice of which 
appeared a few weeks since in our columns. Direct 
communication, however, between this station and 
the southern and northern termini of the Belgian 
States Railway is effected by means of short junc- 
tion lines, one of which, running from the Midi 
station in Brussels of the railway from Antwerp, 
_ with the Great Luxembourg at the Quartier 

ld station, and the other, from the Northern 
station of the States Railway running from Ostend, 
makes two junctions about the same point, one 
forming a direct union between the State line and 
the Great Luxembourg, and the other crossing the 
former line, near the Northern station, and terminat- 
ing in the adjacent goods depét of L’Allée Verte. 
It will thus be understood that there exist un- 
broken lines between Antwerp and Ostend and 
Luxembourg. We havesaid that between Brussels 
and Namur the works upon the Great Luxembourg 
Railway are light. It will be convenient here to 
describe in some detail the nature of the whole 
line and its branches. Between the Allée Verte 
station and the Quartier Leopold, a distance of 
4.3 miles, the line rises 141 ft., the ruling gradient 
being 1 in 60 for a distance of 1112 yards. Between 
the Quartier Leopold and Ottignies, a distance of 
14.3 miles, the line rises and falls with various 
gradients, none of which are long, and only four 
are of 1 in 60, the longest of these being on each 
side of the Rixensart station, the approaching 
slope having a length of 1098 yards rising, and the 
other falling for a distance of 1317 yards ; the other 
two steep grades are of quite insignificant length. 
The rail level, at Ottignies, is nearly the same as 
that at Brussels. Beyond Ottignies the line rises 
to St. Denis, which is the highest — between 
Brussels and Namur. In this length of 13} miles 
there is a succession of rising and falling gradients 
of lin 60 or 1] in’62, the principal occurring just 
outside Ottignies, where a istan ce of 3326 yards is 
surmounted, The summit level at St. Denis is 
584 ft. above L’Allée Verte. Forward to Namur, 
48.5 miles from Brussels, the gradients fall steadily 
with several short lengths of 1 in 60, and beyond 
Namur commence the steep ascents which terminate 
at Libremont, the highest point of the line, 944 miles 
from the Allée Verte station. One of the longest 
of these inclines is just outside Namur, where a 


gress | gradient of-] in 60 stretches for a distance of 7015 


yards to the station of Naninnes, which is practi- 
cally on a level, and from which a second grade of 
lin 60 rises for 5733 yards. From Naninnes to 
Jemelle, 73.9 miles from Brussels, the railway rises 
and falls, descending gradients of 1 in 60 being 
numerous, and in two or three instances of con- 
siderable length. The rail level at Jemelle, which 
is a station of some importance, with fine repairing 
shops, is considerably lower than the level at 
Naninnes. Jemelle is situated at the foot of the 
last and principal incline which leads to Libremont, 
a continuous ascent. of 20 miles, the first part of 





which, as far as the Poix station, is comparatively 


9 ah Ae es aR Bh : 


we 


an 


28 

te nding gues 5S. where they 
peo i y short ; beyond Poix, however, in- 
clines of 1 in 60 and 1 in 66 stretch away to Libre- 
mont, from which station to the end of the line, 
at the frontier of the Grand Duchy, the line con- 
sists of rising and falling gradients, many of them 
being short lengths of 1 in 60. The rail level at the 
Luxembourg frontier is 1654 ft. above the sea, or 
about 1602 ft. above the rails at L’Allée Verte 
station. 

The branches from the main line of the Great 
Luxembourg Railway are as follows: A short spur 
leaving the line at the Houdelange station, about 

miles from the Luxembourg boundary, and run- 
ning to Longwy, in France, or rather to Athus on 
the Franco-Belgian frontier; the length of the 
branch is 7.45 miles to Athus, and .62 mile in 
France, which takes the line to Longwy. The second 
branch leaves the Great Luxembourg at Libremiont, 
and runs to Bastogne, a distance of 17.39 miles; the 
gradients on this length are very easy. A third 
branch starts at the Marloie station, 70 miles from 
Brussels, and runs into the station yard at Liege, the 
distance being 38 miles, and the gradients, though 
not severe, run down steadily from Marloie to the 
end of the branch. 

The curves upon the main line, as well as upon 
the branches, though very numerous, are of large 
radius, few, if any, being less than 15 chains ; the 
severest section being on the long incline between 
Jemelle and Libremont. 

We have said that the railway is built and laid 
almost throughout for a single track ; the stations 
are of course provided with ample siding accommo- 


dation and passing places, the bridges are built for’ 


a double road, and. there already exist several 
lengths of double track. The railway leaves the 
Brussels station with two tracks, which extend for 
about 6 miles to Groenendael, the station for Water- 
loo. From the Jemelle station forward, 3.75 miles 
are double, as well as between Poix in the middle 
of the incline and the Le Vaux station. The whole 
of the distance between Jemelle and Poix, 12 miles, 
is about to be laid with another pair of rails, and it 
is intended as soon as possible to carry out the 
original scheme, and make the line double through- 
out—an intention that was frustrated for want of 
funds. 

The bulk of the traffic u 
bourg Railway is.mineral, there being only a small 
local passenger traffie beyond Namur. A large 
number of through passengers, however, are con- 
veyed from Brussels, or direct from Ostend and 
Antwerp to the Luxembourg terminus, the line 
forming a direct communication with Germany. 
From the same ports a considerable amount of mer- 
chandise is conveyed over the line. 

The main business done, however, is in the ex- 
change of minerals between various points ; thus the 
Charleroi coal basin supplies the iron districts of 
Luxembourg, Athus and Longwy, with coke, and 
in return brings back to Charleroi and Liege the 
iron ores which they do not possess. A very large 
mineral traffic is thus created, the trains pass- 
ing in one direction with iron ore, and in the 
other with coke and coal. Upon this exchange the 
prosperity of Luxembourg in a great measure de- 
pends, and the constantly increasing requirements at 
both ends of the line are greatly promoting its 
traffic and improving its revenues. 

The rolling stock in use upon the line is of a very 
varied description, There are altogether 108 en- 
gines, and until recently the goods traffic was 
worked with six-wheeled coupled inside cylinders 
engines, with 18 in, cylinders and 26 in. stroke, 
and working with from 100 to 130Ib. steam. The 
heaviest engines in use.upon the line are some eight- 
wheeled coupled outside cylinder locomotives, built 
by Stephenson, with 19}4in. cylinders, and 26 in. 
stroke. ‘The wheels of these engines are 3 ft. 
l]fin. diameter. The boilers are 4ft. llin. dia- 
meter, and 16 ft. 83in. long. They are made of 
# in. plates, and they contain 218 tubes 24 in. out- 
side diameter. They weigh, including the tender, 
66 tons in running order, and can a total 
train load of 310 tons over the gradients of 1 in 60 
that are so numerous upon the line. 
there are only six engines of this class at work, but 
eight similar ones are being built. 

The Meyer engine—we believe there is but one 
in existence—is to be seen just now on the Great 
Luxembourg Railway, where it has been removed 
from Switzerland, and is occasionally employed in 
drawing freight trains. This pave a ttow 4 curiosity 


mn the Great Luxem- 
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now stay to consider it in detail. \ 
carried two foar-wheeled steam bogies, 
four cyli 13 in. te 

ir of cylinders being placed at the inner ends 
the bogice. The boiler ta carried upon three 
—a central pin in the middle of as evens tees, 
and two side pins working in slots in the rear bogie. 
The cylinders are placed outside the wheels, and 
the whole of the motion, which is of a complicated 
character, is also outside, there being no room for 
it between the wheels. The bogies are coupled 
together beneath the boiler, so that the traction 
may be exerted through them, and not through the 

iler, and upon the bogies are carried the water 
tanks, coal bunkers, cab, &c., the rear bogie serving 
as the footplate for the driver and fireman, It is 
obvious that even if the weight of the engine be 
evenly distributed over the two bogies when the 
tanks are full, the load must become unevenly 
distributed when they become light; and, more- 
over, as these tanks, coal bunkers, and all the 
top weight built up upon the bogies have to 
sway to and fro in traversing curves, steady 
running is impossible. No one can ¢xamine 
the Meyer engine without arriving at the con- 
clusion that it is a machine unsuited for the p 
for which it was built, and indeed the loads which 
it carries upon the Luxembourg Railway, when it 
is in working order, are comparatively insignificant, 
being only 280 tons up the gradients of 1 in 60. 
Now as the machine weighs 55 tons, and has four 
13 in. cylinders, 22 in. stroke, its oy a 
very unfavourably with that of the ordinary eight- 
wheel coupled Stephenson engines, which weigh 46 
tons without the tender, and carry 310 tons. The cost 
of the Meyer engine was 4000/.. We believe that 
another of these curious machines is going to be 
built for exhibition next year at Vienna. We 
shall be surprised if on that occasion there will be 
found so warm a eulogist as Messrs. er met 
with during the London Exhibition of 1862. In 
his work on Exhibited Machinery; Mr. D. K. Clark 
became quite enthusiastic over the Meyer a. 
He said: ‘‘ This system of Messrs. Meyer, which 
they have so ably designed, affords unquestionably 
the most satisfactory solution of the problem of 
maximum power goods engines.... itis based 
on sound principles, as experience will no doubt 

rove,” this raise, coming from an authority so 
igh as Mr. Clark, was doubtless very satisfactory 
to Messrs. Meyer, but it was written at a time 
when but little had been attempted with machines 
of this class, and probably the author, if he had 
the opportunity of rewriting the notice, would 
— himself of it to modify yy _— 
e very special nature of the princi ic 
upon the Great Luxembourg Railway, t that of con- 
veying coke and coal in one direction, and ore in 
the other, combined with the long and heavy 
gradients over which the mineral freight has to be 
conveyed, makes it a matter of the very highest im- 
portance that the best means should be adopted for 
carrying the largest loads with as little distress as 
possible to the rails. The heavy eight-wheel 
osoane engines to which we have alluded, though 
highly efficient machines, can only take a c - 
tively moderate load behind them, a load which is 
reduced by the dead weight of the tender, whilst 
the Meyer engine, throwing much more stress upon 
the rails, conveys a still lighter load, when it is in 
working order. 

The problem therefore which naturally presented 
itself to the able and energetic Chairman of the 
Railway Company, Mr. Willi 
how to increase the capacity of the line, and at the 
same time reduce the wear upon the ent way, 
now terribly knocked about by the heavy and rigid 
engines employed for the freight traffic. To 
solution of this problem Mr. Fenton addressed him- 


¢ a6. 


At present | has been 











cylinders of witch are 16 in. diameter, 
stroke, the wheel base of each bogie is 8 ft., the 
boilers are 


tube heating surface is 1550 square feet, there being 
286 tubes 1} in. diameter; the grate area is 244 square 
feet. The engine carries 2200 ms of water, 
2 tons of coal, and in addition 450 cubic feet of 
wood if required. Its weight in running order is 
60 tons. 

After having been erected and put. under steam, 
the engine, called the Fenton, after the chairman of 
the commeey, ae several trips out of Brussels, 

ing behind her train loads varying from 450 
to 480 tons, which she took with ease up the 
bank of 1 in 60 between Brussels and Ottignies. 
As it was desired that various French and Belgian 
engineers should have an early —_eee. of in- 

ing the engine, it was decided by the 
uxembourg Railway Company to run a heavy 
train through from Namur to Arlon, a distance of 
94 miles, and back to Namur. It was determined, 
however, to start with a load of only about 400 tons, 
and with this load the engine left Namur at 12.20 
p.M. on Tuesday the 2nd July. The whole of the 
Some Cag's vas wasvenies We 2 te It Seana 
much to be regretted, because a little preliminary 
care on the part of the builders would have pre- 
vented them. In the first place before starting, 
both of the injectors (Friedman's) refused to wor 
—a similar incident occurred on the trial of the 
Mexican see. in February last on the Grange 
Colliery ineli (see ENGINEERING, 94, vol. 
xiii.) After considerable delay one of the injectors 
was coaxed into operation, and a start was made 
up the long 4} mile bank of 1 in 60 just outside 
the town. The train was composed as follows : 
tons. 


T aia inet Hectivel 
Freight in wagons eee one . 
Twenty-two passengers, 


36 
15 
9 


on ae 
a te 


Weight of engine 


Total oe o“; eee eee 472 
Up the first bank the engine proceeded with the 
greatest ease at a of about 9 miles an hour, 
making steam freely, and blowing off at 130 Ib. 
whenever the injector ceased working. The same 
steady speed and steam pressure were maintained 
to the top of the bank, when the train was stopped 
at the Naninnes station. Arrived at Naninnes, it was 
found that_one of the coupling rod ends, and a cross 
head, and slidé bars of i 
tremely hot; this was the second untoward inci- 
dent. After three —— of an hour's delay, a 
was made for the next long bank of 1 in 60, 
near the top of which is the Assesses station. 
After 20 minutes running, the one injector, 
i i i behaved well, = 
and it became necessary, a few 


Fenton, was then | after 
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DETAILS OF THRASHING MACHINES AT THE CARDIFF SHOW. 
AS MADE BY MESSRS. RANSOMES, SIMS, AND HEAD, ENGINEERS, IPSWICH. 







(For Description, see Page 26.) 











avoid which was the principal reason for keeping 
down the weight of the train to the amount named 
above. It was proposed to remain at Jemelle duri 
the night, in order to look after the injectors, an 
take means, if possible, for preventing the engine 
from running hot the next day, and to start the 
following morning with a heavy train up the long 
incline to Libremont. This proposal was, however, 
overruled, and at 6 p.m., the Fenton started with a 
train of 383 tons up the bank, the following engine 
being still retained. 

Soon an unaccountable slipping of the rear bogie 
commenced, and continued persistently, which 
threw most of the work upon the forward pair of 
cylinders, there being no means of throwing sand 
upon the rails in front of the rear bogie, the sand- 
boxes being placed upon the top of each smokebox. 
Just before reaching the Poix station it was found 
that the tanks which had been filled at Jemelle 
were empty, and on stopping the train the cause 
of this, as well as of the slipping, was dis- 
covered. The pipe connecting the the two tanks, 
and which was provided in the middle with 4 short 
nipple closed with a screwed plug, had been struck 
by the broken stone ballast, the plug was carried 
away, and the water from the tanks was di 
on to the road, and over the rails. This accident 
was caused by the connecting pipe having been 
carried below the rear firebox, instead of at the 
side, so that it projected down nearly to the ballast. 
After some trouble the pipe was stopped with a 


temporary wooden plug, the following engine was | - 


brought round to the head of the train, and a start 
was made for Arlon, which was reached about 
12.30 a.m. 

During the night the valve boxes of the feed pipes 
— bes off, oe oe ee altered, a —— 
plug was fitted to the eee ipe, and some 
measures were taken to prevent the ir ey which 
had so interfered with igh persons day’s perform- 
ances. At9.5 a.m. on Wednesday, the 3rd, the 
Fenton left Arlon with a still lighter train than it 
had taken the previous day, the load being 
only 326 tons. With this load she procecsded to 
Namur, the following engine being kept in attend- 
ance, and employed occasionally when there was no 
steep ascen gradients, in order to save time, it 
being impossible to run at any great speed, on ac- 
count of the heating. Namur was reached about 
6 o'clock in the evening, and the engine has been 
since taken to Brussels to undergo numerous 
alterations rendered necéssary, either by faults in 
construction =i erection, before she can be placed 

wor 
Al h the trip was marred by a succession of 


mishaps, the of the engine was very 

thoroughly i byjall who were present, 

the drawbacks = cnanioas and justly ascribed. 
e 

Principle, One point was especi noticed 

those guullisaen ‘eho had ridden tories tees ine 

on the fi of a Fairlie engine—the extreme 


running. The accom 
Will serve $0 fadtlonts this feature ns onian i 


of the ordinary engines upon the line. The 

as sketched 2 the footplate of the Fenton, 
of the ordinary 

freight engine to the line, and the 

of the same engine. _ 


tlemen i 
were Mr. W. Fenton, the Chairman of the Great 
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Porycowat Cumtep Face Beater, Deum, anv Concave, WITH REVERSIBLE Bars. 





Locomotive Superintendent, and M. Regray, chief | Railways, M. Skievart, on the part of M. Belpaire, 
engineer, There were also the Baron de Woel-| M. Rousseau, for the Compagnie Belge . C. 
No. 1. ‘ No. 3. Everard) MM. Meyer, M. Kislanski, and Mr. ht. 
The Yorkshire Engine Company was represented 
Mr. Chancellor, who had charge of the erection 
the engine. We should also mention the driver 
and fireman as oe me would hold their 
own amongst men their class England 
uld produce, 
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THE ROYAL AGRICULTURAL SOCIETY'S SHOW AT CARDIFF. 


TABLE No. IL].—Pxrrormance or Comsinep Portasne Taeasnine Macurnes Worxep sy Steam Powszer, anp Havine No Corn SCREEN, OR OTHER 


Apparatus For Sortive THE Graty FoR Marker. 





Name of Maker. 


| Horse Power Nominal. 


B 


@ 
3 


speed 





Description of 
Beaters. 


amometer, 
being taken as 1. 


of Dyn 


Ratio of speed of Drum 


Corn in Sheaf served out. 








5 | Diameter of Drum. 
5 | Width of Feed Space round Drum. 


Number of Trial. 
B | Length of Drum. 
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Holmes and Sons 


” ” 


Barrows and 
Stewart 


Gibbons ... 
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Se Jet- 
{ “seg” sat 
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Reading Iron 
Works Co.... 


Marshall, } 
Sons, and Co. 


Nalder and 
Nalder_ ... 


Joseph Gilbert ... 


i% Tasker 
and Sons. 


{ ‘Ghattleworth } 


.{ Ransomes, 
{ Sims, and 
Head ot 


— Proe- 
ton and Co. 





Sims, and 


{ Ransomes, 
Head* 





8 malleable C. 
I. beaters and 
Ww. I. wire 


! oo chilled 


‘ace 
Goucher’s 
{ patent allt 
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8 coated steel A 2 fans 


8 Goucher’s 1 fan blow- 
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1 fan 
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* This machine is furnished with two rollers to chop straw at leisure, so as to render 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiessrover, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a large 
attendance on Change at Middlesbrough. The demand for 
iron was as keen as ever, and a iderable t of busi- 
ness was done. For No. 3 as much as 110s, per ton was 
again asked for prompt delivery. It was stated that this 

quality had been sold for delivery next year at 100s. 
ton. ‘As a rule, however, people say that they are tupheg 
No. $ for delivery next year at 90s. and 95s. per ton. The 
makers are full of orders, and are in arrears with their con- 
tracts, In the finished iron trade there is ing new to 
report. All the branches are exceeding! busy, are 

numerous inquiries and good prices are fully tained. 
The Iron Workers and the We Question.—The publica- 
. tion of the of Mr. Water , the accountant to the 
Board of Arbitration, which showed that the net selling 
rice of finished iron, invoiced during the quarter ending 
May 31, 1872, had a 82. 11s. 7d., has caused con- 
pe econ report would with it an 
advance of wages to the ironworkers equal to 7} per cent. 
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SWISS MARINE ENGINES. 

Tue twin-screw engines, built by Messrs. Escher, Wyss, 
and Co., of Zurieh,of which we publish a two-page illustra- 
tion this week, are constructed on the high and low 
or 
power, or 80: horse power collectively. As will be. 
by the illustrations, the two pairs of engines sareyGa 
upon one framing, and fitted with one cont 
to both pairs of engines; there is, however, @ 8¢ i 
pump to each pair of engines, which are, mio 80 
arranged that they can be worked quite independently of 
each other. 

Each pair of engines is fitted with a high-pressure 
cylinder 10 in, and a low-pressure cylind 
diameter, the stroke in both cases being 14 in. 
engines, formerly constructed by the same firm, 
cranks were coupled at right angles to each other, an 
mediate receiver being formed by the valve eac 
low-pressure cylinder. In the engines, however, which 
form the special subject of this notice, Messrs. Escher, Wyss, 
and Co. have adopted & more compact and simple; 


ment. by. : tribut 

high and low- cylinders of ch pa engine 
have the steam distributed to them by a single © ve 
contained in a valve chest common to both cyli and 
ined Abinky Wh aa emere being dia- 
metrically to.each other. It is presupposed—and in practice 


F 


t of the engineer, the engines can be started or 
stopped wi the cranks sticking on the dead centres, but 
in order to enable the engines to be readily started in all posi- 
tions of the cranks, the crank discs are on their 
i witha number of notches, which can be 
y asimple arrangement of levers, so that the 
ly be turned, without steam, through part 


Referring to our engravings, it will be noticed that the 
cylinders are not steam-jacketted, but we owe our readers 
the explanation, that, as a general rule, Mesers. Escher, 
Wyss, and Co., apply steam jackets to all their marine 
en and that, if the present case forms an exception to 
this rule, this is merely due to the fact that the engines, in 
addition to being of a simple form, had to be got up in as 
light and cheap a manner as was consistent with an improved 
type of compound twin-screw engines. 

The éngines are supplied with steam by one boiler, of 
which we give an engraving on page 382, this illus- 
tration showing clearly its construction. As will be seen, 
the boiler is of a cylindrical form, containing two fur- 
naces, and-114 iron tubes of 23 in. outside diameter, and 7 ft. 
8in. long. The normal working steam pressure is 60 1b. per 
square inch, but the boiler has been tested to two and a half 
times this amount. 

The principal dimensions of the machinery and the vessel 
are as follows: 


tion on the 






Engines : ft. in. 
Diameter of high-pressure cylinders 0 10 
Stroke ” 2» 1 2 
Diameter of low-pressure cylinders 1 4 
Stroke ” ” ove 1-2. 
Diameter of air pumps_... 09 
Stroke ” eee me , 011 
Diameter of feed and bilge pumps... o 0 & 

. Stroke » ” ove ose 0 38 
Number of tubes (iron)... . 14 

Diameter , outside... eee aa 
Len pos - > sa 7 8 
Wi g steam pressure 60 Ib. per square inch. 

Propel : 

Diameter of propellers eee 46 
Pitch pa 985), ROOTES bene Oe 
Number of blades .. os os , 8 

Number of revolutions ooo 150—180 

Vessel : 

Length of vessel... 98), sen 9SResngetle a oi 
Beam B eae dicohe an an * 7 
Depth ie b> eos 
Draught ,, ges oe ove oe 2 7 OO 
capacity ... os - 400 tons 
The en to which our present engravings and de- 


scription refer, have been fitted to the screw steamer Mer- 
cator, one of a class of cargo boats plying on the Rhine 
between Rotterdam and Mannheim, where the velocity of 
the current varies between 2 to 11 ft. per second. The 
Mercator, ‘which is an iron-built vessel, is of very flat an 
full model, capable, as we have mentioned, of holding a 
net load of “about 400 tons. Under these circumstances, 
and’ working against stream, with the propellers driven at 
an @ speed of 165 revolutions per minute, the engines 
1265 horse power, and the quantity of Rhur coal 
burnt was 800 Ib. per hour, corresponding to a consumption 
of 2.4 1b. per indicated horse power per hour. 


a 
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Taamways.—The i 

Tram ye Company’ with a capital of 300,000, divided 
into 10. shares. Ths company is being formed with’ the 
object of purchasing 





















: pressure 
system, each pair being nominally of 15 horse 


FOREIGN AND COLONIAL NOTES. 


.— Mr. J. Howe, of 


Intercolonial Railway Sree 
for the past two years of section of No. 8 of the Intercolonial 


| 


- being. rapidly 
fe back from 
dry west. of the Alleghany mountains. All the 


ing shops respectively 106 ft. and 140 ft. 
a machtae shop, 140 ft. by 
by 75 ft. To this list should be added three sets of engine 
and boiler rooms, a pattern loft and 


en ema ea Jobn’s, New Brunswick, a com- 
Pp nee Oe ee oe Seay ae Rother 
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' » Station at Toronto.—The corner stone of the 


at Toronto was laid June 13th by Grand 
i ic ceremonies. A banquet fol- 


J. eyhgen Gad Meare ot the 
t 

Canada, presided. : 

large car works at Jeffer- 





. A foundry is being 
eastern limits of the car works 
the front fence. It will be the 


fireproof, and they 


will comprise a large wood machine 280 ft. by 82} ft., 
and a small wood machine 108 ft. by 37 ft. The first is 
intended for working heavy lumber; second for light 


matériel. We may also mention a blacksmith’s shop, 200 ft. 
it has beet demonstrated —that, with proper care and atten- b 


60 ft.; and a cabinet shop, 140 ft. 
shop, and various store- 


The Belgian Coal Trade.—This trade continues to present 


Compo ah J 
which suffered from a great fireon March 


NOTES FROM SOUTH YORKSHIRE. 


line, and are bui i brid 
the point where it ety Upload sige of 
lane, Grines' ., the. . being in hands 









throughout South 
are making very fair 


near Sheffield—The Losley scheme of 
reservoirs of the Sheffield Water Works Company, from the 
plans of Mr. Thomas Hawksley, C.E. (for the most part), is 
now being rapidly brought to a conclusion. The Stimes 
reservoir was completed and filled in the spring, and has no 
doubt been found a very useful pry ogg Bs the company. 
Some work is now in progress at the say 
trench, with a view, it is understood, of making reservoir 
serviceable as soon as — The remaining, and by 
far the test, work company have in hand is that at 
Damflask, nearer to the town of Sheffield than any of the 
other constructions. This immense storage reservoir will 
have a surface area of more than 100 acres, and the embank- 
ment wer | the great volume of water will be near 150 ft. 
in t. these works are proceeeding rapidly, yet 


@ activity. The winter season will prove peer he 

of trial and u ie all concerned. The pel omer of coal carvfully Sips epmeplotion, under the superintendence of 
from Belgium in first four months of this year are | Mr. John the resident engineer, David Craven being 
officially returned at 1,459,840 tons, as com with 975,052 | the contractor. 600 men are employed, and a locomo- 


tons in the 


correspondin, 
of ngarly 100 per cent. 


- J se of 1871, showing an advance 
year. 


A Boarding and Working Train—Having in view the 


necessities of the men employed u 
Railway, the Canada Southern 
Messrs. 


mn the Canada Southern 
ilway Company instructed 


Hamilton, of Toronto, to build a working train for 


boarding and 
line. a. 

iages. C 
wide. 


with presses 


section is the 


of 
coal 
The Upper 


1830. 
uctuated 


v 


,554 dol 
in 1846, to 


| 


Locomotive 


Railway Master Mechanics’ 


atime. In car No. 2—the 


tilation. A code of rules is placed in each carriage, 
will secure perfect order. A store room to follow the kitchen, 
and a smoking room will also accompany the train. 


French Coal in Italy.—In 
lish coal, and the openi 
is beginning to 
I 
tracts with St. 
tes. 


lodging such gangs as may be sent down the 
Hamilton have now completed the necessary 
i No. 1 isa dining car, and, like all the 


others, it is 60 ft. long, 9 ft. high in the centre, and 9 ft. 6 in. 
It contains four divisions, the first being the office of 
the man in charge of the department. 
side three sleeping berths, an 
and a cupboard. The next division is the 


It contains on one 
on the other side office desks 
ntry, fully fitted 


and drawers, and close and ventila safes. 


The third section is the kitchen, fitted with a large stove and 
everything required in the culinary department. The fourth 


dining room, which will accommodate sixty at 
ing car—a double row of 


berths runs down the centre of the saloon, three , and 
nine from end to end, thus affording sleeping acco i 
for fifty-two men. The greatest attention has been paid 


i and 


Northern Pa Railroad.—W ork is progressing favour- 
ably on the Pacific end of the Northern Pacific Rai 
A steamer is to be put on the Upper Cowlitz to run as a 
ferry until the is — to and across the Cowlitz, 
which it probably will be by about September 1. At the 
last dates, a of 1372 tons of iron had arrived from New 
York, and ano cargo was expected shortly. 


uence of the dearness 

g of the Mont Cenis Tunnel, 
find a market in Northern Italy. 
ly Railway Company has concluded con- 
Etienne mines for supplies of coal and agglo- 


Delaware and Hudson Canal.—This canal was com: 
Since that 


pleted 
period the receipts from tolls have 
considerably. In 1831, they amounted to 


ls. ; in 1836, to 45,154 dols; in 1841, to 39,388 dols. ; 
26,068 dols. ; in 1851, to 158,441 dols.; in 1856, 
583,787 dols. ; in 1861, to 397,953 dols; in 1866, to 118,482 
; and in 1871, to 123,836 dols. 


Boilers.—At the meeting of the American 
i jation, held recently in 


Boston, an in discussion took place on the subject of 
reaps Say i 


boilers and boiler 


holes should 
decided that 





ials. On the question whether rivet 


be drilled or punched in boiler plates, it was 
illing was preferable, i i 


nts having | T 


tive engine, made Arad Hunslet Engine Company, Leeds, 


Ges Light Cetageny have fons hecellery soerioe! thes 
as Lig y have fo: to extend their 
Neepsend Works very pr ayers and are erecting a very 
fine chimney stack and other in connexion. A fatal 
accident occurred here on Monday, owing to the pulley of 
the hoist at the top of chimney getting out of gear. The 
contractor, Mr. M. Shepherd, and two men were precipitated 
to the ground, all receiving frightful injuries. One of the 
r fellows died next morning in the Sheffield General 
nfirmary. The chimney had already attained a height of 
about 60 yards. 

Overtime in the Leeds Engineering Branches.—On Friday 
night last the men employed in the Leeds engineering 
trades held a mass meeting on Hunslet Moor in order to 

itate for the reduction of overtime. It was agreed that 
nine hours labour in a foundry was quite as long as any man 
should be called upon to work, and that to u any 
man systematically, as was done at present, to Soul lonnes, 
was to deprive him of his opportunities for recreation, and 
injured his health. It was also contended that overtime 
tended to keep down wages. The men resolved to carry the 

gle to a successful issue, stating that the may object 
of the agitation was not simply to obtain a higher rate of 
pay, but to place a tax upon overwork which would reduce 
it to the lowest possible limits. 


South Yorkshire Miners’ Demonstration.—The annual de- 
monstration of tie South Yorkshire Miners’ Association will 
be — <a on ve next. About er of the 
members will, it is stated, form a ion and parade 
the ‘principal streets with some a brass bands. Mr. 
Mundella, .P., and others, are afterwads to address the men. 


Burstine ov A Reservorr.—The accident which befel the 
Clynmil Reservoir, near Merthyr, was the most serious and 
i us consequence of a thunderstorm which swept over 
the district on Sunday morning. The reservoir is about six 
acres in extent, and is the main of the Plymouth 
siding on Sanday morning, and the water keeper al ont 
on ing, water once 
went to inform Mr. Howells of it. Together they went to Mr 
Smith, and were ing to the reservoir when a flood 
It broke h a gap about 30 ft. wide, 
and poured with great fury down towards the Works, which 
are about half a mile lower down. But, happily, the volume 
divided about 100 yards from pv, goon part rushing down 
ne ich it swept, carrying every- 
thing before it, and tumbling into the gorge, there soon found 
its way into the mine pits, which were partly flooded by it— 
one (Ellis’s) being in’ groat danger of complete flooding. 
here the force of the current was spent. e other swept 
over evry fos gg in oo cree of the camps 
tearing annels in t way, and carrying tons o 
débris frog with it. This current was 7“ broken up, but 
the main portion of it broke into a hay field, swept over the 
grass through one of the agent’s houses, and clearing his 
descended upon the yard; there it caused immense 
There was nothing to stay its ccurse, and on it 
falling into a blast furnace, happily at the time 
sopaent and another ran <2 fi round it. 
i ith it an enormous mass 
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BOILER FOR TWIN SCREW MARINE 


ENGINES. 


CONSTRUCTED BY MESSRS, ESCHER, WYSS, AND CO. ZURICH. 


NOTES FROM THE SOUTH-WEST. 

Railway A -_ at eieban.~ lesbians has 
asked the Great Western Railway Company for a new station, 
and the directors have promised to consider the application. 

Steam Coal.—A meeting of the members of the South Wales 
day. Tho tbdting was presided over Uy Air. Nixon. ‘The object 
day. ing was ided over . Nixon. object 
of thé meeting was to receive a Gopelation from the cnaiee- 
men of the steam coal collieries of the Aberdare and Rhondda 
Valleys, who had applied to the masters for a reduction of 
the hours of labour, on the ground that they were now being 
worked too long. At the ¢ time the engines were kept 
at work the whole of the 24 hours, and two men only were 
stationed at each engine, each working eight hours. de- 
putation, seven in number, represented the whole of the 85 

its in the valleys, and they applied that the same rule should 
be observed with the engi etnployed at the winding, 
the pumping, and the ventilation a The chairman 
end inepabeen of tee paupaiation’ webb opinion that a dis- 
tinction should be drawn between the enginemen employed 
at the winding engines, where the men’s attention was con- 
stantly required to be kept alive, as the safety of. the lives of 
the whole of the men in the pit depended on them; but the 
attention of the other enginemen was only required occa- 
sion ally, and the mental and physical strain was consider- 
ably less. It was promised t everything that could be 
devised for the safety of human life should be conceded ; but 
the men who were employed in raising 800 or 900 tons of coal 
pa Seg were ins ifferent position to those who only raised 

See a— be ruinous to the = a at 
8 a colliery three enginemen em: 
Eventually it was agreed to concede the eight hdc on. tor 
to the enginemen working the winding engine of. a colliery 
raising 1800 tons, or over, but others to remain as they are ; the 
} age poem es one — under the late arbitra- 
tion, consequent! un agreemen 
ofthe strike, “ S i i 
The men were much disappointed at this decision, as they 
did not believe that they came under the arbitration at all. 


The Somerset Coal Field.—The Somersetshire co 


dats. 





employed in the field for increased 
of . ur, and an alteration of the system under which they 
work. 

Welsh Railways.—As a consequence of the of 
gauge on the Great Western Railway, a very otreiione 
now being carried over the South Wales section. Collieries 
and works, which were to one 





(For Description, see preceding Page.) 
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line from Chepstow to 


project has been brought forward for the construction of a 

onmouth. r 

Hours Movement.—The colliers engaged at the 

Friday 
not 


The Eight 











bridge over the Usk is also rather. a heavy undertaking. 
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COMBINED STONE BREAKER AND STEAM ROAD ROLLER. 


CONSTRUCTED BY THE DUNSTON ENGINE WORKS COMPANY, GATESHEAD-ON-TYNE. 
(For Description, see opposite Page.) 
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THE. SCREW PROPELLER. 
To rus Epiror or Exernerriye. 
Sim,—Having read different treatises.in Swedish and 
English papers this year concerning the screw propeller and 
its inventor, I have pleasure in forwarding to you the inclosed 
Swedish paper, in which you will find it shown that Mr. 
Jchn Ericsson cannot be considered as the first inventor of 
the serew, as he insisted upon in a letter ta the Swedish 
Aftonbladet at the end of April. In this letter he maintains 
at the serew of Mr. Owen was not fit for working 
under » The inclosed paper may convince you of the 
fact. The. book referred to is to be , I think, at Klem- 
6 Antiquariat, Stockholm, but I think the following 
extract will be sufficient. 
Tam, dear Sir, your most obedient Servant, 
‘ A Swep: 


Stockholm, June 29, 1872. 


From the Swedish Paper “‘ Da Ete eae of the 
Day.) No. 2183, February 23, 1872. 

The Aftonbladet, and several other newspapers, have not 
only disputed an article in the English periodical ExgrrgER- 
1N@, the object of which is to that the screw propeller was 
invented by Samuel Owen, but fone so far as to declare to a 
certainty that Captain John Ericsson isthe inventor. In the 
interest of truth, and without consideration for either 
English or Swedish vanity on this subject, the following 
facts may be worth mentioning. 

ly. in the year 1793, a French mathematician, M. 
Paucton, is said to have proposed the Archimedean screw as 
fé power for ships. If, as the Aftonbladet states, ex- 
were made with a screw propeller by John Steyens, 
an American, in 1804-5, and a Swedish naval engineer at 
Catiskrona in 1810-11, and two other engineers, Delisle and 
Savage, in 1813 proposed two different constructions of screw 
$, it is evident that no doubt can be entertained 
of man the motive power in question already existin 
time that Samuel Owen, in Stockholm, trie 
and succeeded to put vessels in motion by means of that 
power. 

In a pamphlet entitled “ Letters about Steamboats,” 
printed in 1816, there is an account given of these experi- 
ments. It is therefore easy to see that reasons have not been 
wanting for thie assértion that Owen was the inventor: 

The writer of this phiet states :— Owen knew the 
inconvenieneé of paddle-wheel at the sides of, a pm ‘’ 
these inconveniences are enumerated, and then the article con- 
tinues: “ ME “fe conceived quite a er ideg—that of 
moving a vesse one } f different construc- 
tion and placed eek he ara oy orm. Asan oxperi- 
ment, he affixed to the stern of an ordinaFy rowing boat a 
small wheel about 14 ft. in diameter with four blades placed 
in the same position as the sails of a windmill. This wheel, 
placed outside the boat under water, turned on an iron shaft 
which passed through the stern and was worked by two men 
inside by means of a winch. The boat actually moved for- 
ward by means of the turning of the wheel, with a velocity 
of 180 fathoms in 5 minutes, which speed some persons in 
vain tried to obtain by ordinary rowing and same amount of 
exertion.” 

“Tho result being so far satisfactory, it was decided to 
nake experiments on a larger seale and to employ steam 
power. s 

“ For this a.su was selected, which was altered 
last winter (1815) in the. wing manner : 

“The stern post wes perpendicular, the keel 
lengthened about 4 ft..beyond the stern, and at the end of 
it another stern post was.made (provided with hooks for the 
rudder), to which the sides of the boat were extended. Thus 
an open space of about 3} ft. was obtained. The boat was 
made deeper, and, as as possible, adapted for the pur- 
pose, with a view to ascertain whether a wheel constructed as 
above, and affixed to the end of the boat, could give her the 
same speed as if she were provided with wheels at the sides 
in the English way.. The steamboat thus constructed was 
ready this summer (1816), and measures in length above 
deck 81 ft. 9 in., at the water mark 3) ft. 3 in., is 11} ft. 
wide —_ a ow * of eg when laden. The 
engine, including fly-w. leys, occupies a space of 
9 it., and although the deck ne maieed 2 ft. to admit the 
machinery and a saloon for 12 to 14 passengers, the 
space was so small that an entirely new arrangement had to 
be made with the sté&m engine, which instead of being 
fixed, must oscillate as a suspended bell on its supports, 
which are made hollow aiid Serve to conduct the steam, not 

from the boiler to the cylinder, but also from the 
‘to the condensér, The cylinder is of the dimensions 
‘for an engine of 4 horse power ; the boiler was also, 

ited space, obli to be of smaller | 

, both as reg width and depth. 

cast iron, nearly 6 ft. in diamater. 

irch and the total area of them 


in the new stern 
of Yessel constructed for 
She was so far ready that in 
could be commenced. e 
Ts was carefully measured, 
is distance was fixed for 
; For the above reasons, 
_@nough to act without inter- 
“It was found that the 
while lost and stopped, 
8 a few minutes before it 
Sligh¢steam power used 
to.show that with 
and greater steam power a 


a larger an 
considerably b 
“ The result 


«motion by means of 


8 was, ing to the calculation of two naval officers 
t, four knots, or equal to more than two-thirds, or 
nearly three-quarters of 4. pe ox mile in an hour. 

“ Tt seems very probable, to j from these experiments, 
that a2 pape of ean of 16 to 20 Swedish 


ionate steam power as also in the very construction 
of the vessel and engine. Uuder such circumstances it is 
not serene Wag sae Owen, oa bgp Bar By | 
occu b table work, gave up t ex 
Sick chishy aeabamed vessels motive power—not the 
means of motion—and which would have required a con- 
siderable sacrifice of time and money. , iments 
had been made at a later period, when the man of 
steam engines and ship ‘were more dev 4 
would have given quite different results to those of 1816. 

If Owen can not be con 

propellor, it is an 1 


Ericsson, to whom, there 
screw propeller can im m0. 


and is about the only matter for special comment at the 
resent time. The case, it will be remembered, includes the 
ublin Port and City Railway, Dublin Central Station Rail- 
way, and Great Southern and Western (North Wall Exten- 
sion) Railway Bills. 
On Friday (June 28) general evidence was taken in 
of the-first of these schemes. On the following Monday 
engineering evidence ‘was taken. The first witness called 
Mr. Charles Douglas Fox who said: —I am a member of 
Institute of Civil Engineers. In the ice of m 
I have had to consider especially the question of providing 
for suburban traffic. After the death of Mr. Burke, who was 
the original engineer to this scheme, I engincer 
jointly with Mr. Brunlees. My chief'reason for accepting 
the position of chief engineer to this company was that my 
father (Sit Charles Fox) considered it was'the best line for 
the purposes of the Dublin traffic. The whole of this 
system is so laid out that there is; no back shunting what- 
ever for the through traffic, which I consider of #he greatest 
importance. Whenever we back shunt we cross_ other lines 
of railway, and not only that, but we have got One engine on 
at the wrong end of the train, and have further i 
getting it to the other end of the train. The other lines do 
not give thissystem at all. The Great Southern and W; 
line only joins by a back shunt for the main line and t 
Central joins the Liffey Bratith at the other end,. It is 
essential that any line purporting to deal with the present 
difficulties of Dublin should effectually deal with the cattle | 
traffic, The gauge of the tramway is the same as the rail- 
way, the traflic would be perfectly interchangeable, the 
estimated cost of the tramway is 10,0701, there is no 
culiar engineering feature about it, it is a very simple 
ine, and the Board of Trade have reported in favour of it. 
With regard to the authorised railways, the main line crosses 
neither a railway nor a public road on the level. The tram- 
way only crosses the road on a level. With reference to 
signals, they are a great inconvenience and must always be 
so, but they must be used to secure public safety at june 
Our deepest gradient is 1 in 72 to the North Wall, we 
no bad curves, 10 chains is our worst curve; we have 
about 100 yards of covered way, or tunnel, from 
to the North Wall, until we begin to ; 
The scheme of the Great Sou and Western not 
ive any accommodation whatever to the Kingstown traflic. 
n anything pretending to be a complete me for 
Dublin, that is a fatal blot. As to the Dublin Ce Rail- 


ps 


‘ 


way the sum of 540,000. is very inadequate to constrict the | furth 


works, and when the work is done it will not sub- 
ve the purposes in a way similar to the Dublin Port and 
City scheme. I think the traffic to be expected will not pay 
onsuchasum. . ei 
In cross examination, Mr. Fox ¢ with to the 
station at North Wall, that line fell from that 
unetion with a gradient of 1 in 70; it was 1 in 91 on the 
ted plans, but there were some clauses of the “ Ballast: 
Board” which altered it, they required a more rapid deseent. 
Mr. Fox continued :—Our tramway rises away from the main 
line after it leaves it in 12 ft. eutting at 1 in 54, and then it 
ascends with a gradient of 1 in 54 till it. gets to the surface, 


r 





and continues on that hes almost ¢ 
down to the North Wi Our Tramway -is,/to | 
be worked by horse power. Jand which the 
companies have purchased has a frontage to the river, 

On re-examination, Mr. Fox said, 
for access to the quay and i the North Wall’ 
tramway, which the corporation, or whatever the 
have power under the Act of ,1865.,to, construct; 
this position that we have to construct i 
not. The Central Station 





See es 
“ nig 


three schemes depend | ag 


estern phe eg 


have not that \ j = gh 
Mr. Edward Wilson waa and said :—I am | blem as presented to us by 
engineer to the Great way Company, to the Great and the play of the forces concerned.— Naval 


Tomah tomephias Gandealy Wik tegepaite the sopianenog 
y3 quédy ys ; to the engineering 
features of this line the gradi are good. The cutting 
and the embankment nearly balance each other; that is a 
int of great importance, for assuming the cutting to be 
Pour miles, you would make four miles of cutting and four 
miles of embankment, and so make eight miles of railway 
for the cost of four miles, This line, as laid out, connects in 
the best manner with other railways. With regard to 
estimates—to show what reliance can be placed in our own 
estimates—I could give an instance in which a matter which I 
immated at 15,0007. cost me 45,0007. in practice. 

Upon the committee resuming next day, Mr. Bidder 
stated that Mr. Brunlees was present as joint engineer with 
Mr. Fox, but unless the Committee wished to ask him any 
questions, it would be only occupying the time of the Com- 
mittee in duplicating Mr. Fox’s evidence. The Committeo 
thought it was not necessary. After some further general 
evidence, the e2se on behalf of the promoters of the Dublin Port 

Bill wasclosed. Counsel was then heard in opposition, 
Mr. ison, Q.C.,.appearing in a of the petition of 
the: Midland Great Western of Ireland. 
case of the tion to the Dublin Central Statio 
has been aded, and the “ trian duel” 

The Committee decided that preambles of 
and Dublin Central Bills were not ed, 
samble of the Great Southern and Western 

the clauses were then to and the Bill 

is is-a Bill authorising the raising of 150,000/. 

shares and 100,000/. on loan, to make 3 miles and 56 
ins..of railway. to connect the company’s railway with 
branch of the Midland and Great 


‘ohn Companies, and with the works of the London and North- 


Western Railway, at North Wall, Dublin, with running 
powers over, and working arrangements with all the lines 
conv g at Dublin. Thus terminated the hardest private 
Bill of the session. 
the House of Lords Committees the preambles 
have been proved of the Glasgow and Kilmarnock Joint 
Line and Caledonian Railway, and the Caledonian Rai!- 
way (Glasgow Union Railway agreements); but in the 
latter Bill their Lordships rejected the special agreement 
provisions. The preamble was also proved of the Metropolitan 
and South-Western Junction Railway Bill, with amendments 
viding that only a passenger station shall be built at 
, and in case the two acres of the common 
authorised to be taken are more than is required, the surplus 
shall be resold to tht Commoners at the "ed rata price the 
company paid them for it. The — je was also proved 
of the Lancashire and Yorkshire Railway Bill ; but the com- 
peny destined to accept the conditions in reference 
‘the Bradford portion, and that part of the Bill was ac- 
éordingly struck out. 








Tue Institution or Civin Eneinxers.— During the 
quarter ended on the 30th June, the deaths were recorded of 
5 associates, viz., Mr. John Samuel Enys (diploma, dated 
March 12, 1839), Frederick Marrable (March 4, 1856), Augustus 
Siebe (December 2, 1856), Robert Harry Inglis Synnot, M.A. 
(February 2, 1864), and Christopher Pattison (December 6, 
1871). » 4 the same period 2 students tendered their resig- 


Y 1) nations, which were accepted, and the names of 1 member, 


5 associates, and 1 student were erased from the register. 
Thus in the three months, from all causes, only fourteen of 
the various grades ceased to belong to the Society. On the 
other hand the election$ comprised 2 honorary members, 
8 members, and 50 associates (9 of the latter having pre- 
viously been students), 1 associate was restored to the list, 
and 20 candidates were admitted students. The additions 
were, therefore, 72, and the net effective increase was 58. 
The roll of the Institution now contains the names of 2142 
members of all classes. 


xperienced iron shipbuilders, though, per- 
haps, not with Ged Tanipemesise as to torpedoes, have ex- 

d the.opinion that as the explosive power of the 
torpedo may be increased without limit, and as the stroke 


TorrEeDors.—E 





»| from even a very moderate charge is proved to beso de- 


structive, any attempts to make an ironclad ship “ torpedo- 
f”’ must be abortive; greatly more so, in fact, than to 
make her “ shot-proof””—to a constantly increasing power of 
, because to,the increase of the latter some limit is set 
Be the nature of materials and otherwise, whereas there is 
Wtle or no limit to the power of the torpedo. And those of - 
this opinion come at once to the conclusion that it is not b 
er loading the already over-burdened ironclad ship wit 
a still stronger hull, or an armour-plated one, that we should 
; butby contriving means, whether carried by the 
ship or otherwise, to push aside or away to a safe distance 
from the hull the torpedo which is encountered, permitting 
it then.to explode or not ; or by some means for fishing them 
out, or rwise disabling them or their igniting apparatus, 
by “dre * or “sweeping” from a distance. All thatthe 
more j t proposers of any of these methods can say 
is, that so far as they may be effectual, they oblige the op- 
t to piers more powerful and expensive heaped. 
The dacueions bject which have from time to time 
ap ‘in the technical and military journals (in England 
at , and that raised at the late meeting of the Institu- 
tose : . 


Naval Architects, ‘orpedo Papers read before 
i notions as to the nature of 


: on Ti 
ced such loose or in 
si By ink and'ses Ise which govern those sub- 
; real progress 


torpedoes, that either in more effective 

ctural resistance to, or in keeping off to the minor limit 

e distance marine torpedoes, is not to be expected until 

fundamental conditions of their explosive stroke become 

ly. Here, as in every other branch 

fp Bed mere ti —_ or 
by distinct spi e conditions of our 

: ” tad ies of the cuhihenaes 
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THE CARDIFF SHOW. 





May’s engine, and also in that of Messrs. Tasker 


Tue article on the Royal Agricultural Society's | and Sons. Of both these and of their per- 
meeting at Cardiff, which in ‘our last formances we give oe ont gp Re ord 
number, brought down the account of the competi- | sheet of Tables, ‘we publish as a supple- 
tive trials of portable engines and ing ma- | ment to the present number, of Messrs. Brown 
chines to yesterday week, the trials which actually on ee genamte ter ek Be 
took place on that day being, however, necessarily | 47. one or two other firms, Brown 
dismissed with but a brief notice. My these ssiad Uy: the Royal Agrioultaral Boclety 
circumstances, we now to speak ter | issued Agricultural Society regard 
Métal of the ‘prontelings Of yeskactlay and othe Carat one ion, and had conceived that 


then to describe the doings of the succeeding days. 











the load against which the engines would be worked 














Diagram from Messrs. Clayton and Shuttleworth’s Engine. Seale 48 lb.=1 in. 


Pressure in Boiler 80 lb. 
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Diagram from Messrs. Ashby, Jeffery 





and Luke’s Engine. Scale 48 Ib.=1 in. 


Pressure in Boiler 78 Ib. 











Diagram from Messre. Tux‘ord and Sons’ Engine. 








Seale 48 lb.=1 in. 


Speed 134 revolutions. 





Diagram from Mr. Lewin’s Fngine. Preseure in Boiler 81]b. Speed 120 revolutions. 











Diagram from Messrs. Tasker and Son’s Engine. Scale 32 lb.=1 in. 








Diagram from the Reading Ironworks Company’s Engine. Scale 661b.=1lin. Speed 140 revolutions. 











Diagram from Messrs. Barrows and Stewart's Engine. Scale 32 lb.=1 in. Diagram from Messrs. E. R. and F. Turner’s Engine. Scale 481b.=1 in. 
Pressure in Boiler 69 1b. Speed 122 revolutions. Speed 180 revolutions. 

Up to the morning of yesterday week, four | would he limited, as on previous to that | firebox, the cylinder is at the firebox end, and is 
engines only had been tested; ‘namely, Meurs ing to their nominal er, the result | steam cet ita tak ahaa cad onde, on 
Marshall's, essrs. Clayton and Shuttleworth's, Mr being that they were represented at Cardiff by an | the mn of the steam is effected by a slide 
Hayes’, and Mesers. Davey, Paxman, and Davey’s ; of a smaller and lighter class than they would | valve with expansion valve at the back, the latter 
but on that day, as the work was getting somewhat robably have deemed it advisable to | not being adjustable. The general ions of 
behind hand, an early start was. made, steam being | send in for the In general design, | the engine, although light, are e feed is 
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heater, which delivered the water during the trial 
at the almost constant temperature of 210 deg. 
Messrs Brown and May have spent much trouble 
in perfecting the details of this. heater, and. it is 
now one of the best we know of for portable engines. 
We may point out here that. the heater of which we 
are speaking is traversed by the feed after leaving 
the pump, and on its way to the boiler, the excess 
being delivered back from the pump direct into the 
feed tub, and being mixed on its way into the 
latter with the water resulting from the condensa- 
tion of a portion of the exhaust steam in the heater. 
The effect of this is, that the water in the feed tub is 
increased in quantity by theamount of exhaust steam 
so condensed. In our Tables, giving the results of 
the trials, this-additional quantity of water has not 
been taken into account, as owing to our not knowing 
the capacity, and initial and final temperatures of 
the water in the feed tub, some of the data for caleu- 
lating its amount were absent. 

When the run had been fairly commenced indi- 
cator diagrams were taken, and knowing, as we do, 
that Messrs. Brown and May make good use of the 
indicator, we were much surprised to find, on ex- 
amining these diagrams, that the period of admis- 
sion at one end of the cylinder was but about: half 
as great as that at the other. No one, probably, 
was more astonished at this revelation than Messrs. 
Brown and May themselves ; but an examination, 
after the trial had been completed, showed that by 
some accident the adjusting nuts on the expansion 
valve rod had got shifted a couple of turns after 
the valves had been set, the result being that the 
rod had been shortened to an extent sufficient to 
causé the unequal distribution to which we have 
alluded. Notwithstanding this mishap, however, 
the engine made an excellent run, exceeding by 48 
seconds that made by Messrs. Marshall's, but end- 
ing rather more than 2} minutes short of that made 
by Messrs. Davey, Paxman and Davey. 

In Messrs, ‘Tasker’s engine the chief novelty was 
the arrangement of feed heater. This heater is 
arranged as follows: The feed-water is delivered 
from the pump into a pipe which traverses the 
exhaust pipe, the latter being led along the top of 
the boiler. On reaching the smoke-box the feed 
pipe leaves the exhaust pipe, and is connected to 
one corner of a water-casing, formed by making 
the smoke-box double for about three-fourths of its 
circumference, as shown in the annexed rough out- 
line sketch. By means of suitable partitions in this 
casing the water is caused to traverse it from the 
upper front corner on one side to the upper hind 
corner on the other, and it is then led backwards 
and forwards across the smoke-box through the 
series of tubes, marked A, in our sketch. Finally, 


it is, of course, led from the heater through a 
check valve into the boiler. Doors are provided on 
each side of the smoke-box for giving access to the 
cross tubes A, and, altogether, the arrangement 
appears to form an efficient heater. Of the other 
details of Messrs. Faskers’ engine little need be said, 
except that their —— were good, and that 
there was no fault to be found with the workman- 
ship. The engine was, however, wanting in the 
numerous little points of adjustment which are 
required to make a successful “racer.” ‘Thus, as 
will be seen from the indicator diagram, which we 
give on the preceding page, the engine was worked 
with a late cut-off, the boiler being worked at but 
60 lb. pressure, The fire-grate area, also, was too 
large, no fire-bricks being used to diminish it, and, 
as a consequence of these matters the engine, not- 
withstanding its many good points, made but a 
ea: 4 moderate performance. 

e now have to speak of one of the most excit- 
ing runs of the whole series of trials, namely, that 
made by the Reading Ironworks Company's engine. 
Of this engine itself, which was constructed from 
the designs and under the superintendence of Mr, 
Alfred Barrett, we intend to publish an eagraving 
in an early number, and we shall, therefore, at 
present describe it but briefly, The Reading Iron- 
works Company are old hands at. portable engine 
competitions, and ‘their representative in the Car- 


diff trials was fully worthy of the ame at they 
have obtained on former occasions. design and 
-workmanship of the engine are, in fact, both admir- 
able. The cylinder is, of course, completely steam- 
jacketted, and the distribution — venetian 

the ordinary Mayer ' expansion valves 
af the beck af the,main cide bein aijusted by the 
governor, which, as it rises or rotates the ex- 
pansion valve spindle, Thisengine is also provided 
with a throttle valve, and by a very neat arrange- 
ment the governor is made to act upon and close 
this valve if, by reducing the period of admission to 
the shortest that the expansion valve is capable of 
affording, the engine is not brought under control. 
It follows from this arrangement that as long as 
the engine is capable of being governed by the ex- 

nsion gear the throttle valve is left full open. 
In the governor trials made with this engine the 
arrangement we have described was found to 
avswer well. It will be noticed, on reference to 
Table No. I, that the engine had an unusually large 
amount of firebox surface, but a very small grate 
area, and that the tubes are 2} in. in diameter. It 
should be stated, however, that these tubes had 
their sectional area reduced at the front end by the 
insertion of tapered ferrules, a practice generally 
resorted toin some form or other by all experienced 
makers, when large tubes are employed in racing 
engines. ‘The area through the ferrules was, pro- 
bably, but one-fourth of that through the tubes 
them selves. 

Bearing in mind the success met with by the 
Reading Ironworks Company on former occasions, 
a close run was anticipated between their engine 
and that of Messrs. Clayton and Shuttleworth, and 
the result certainly fully justified this anticipation 
most thoroughly. Many of our readers will re- 
member how, in the competition between the 
stationary engines at Oxford, the year before last, 
the first prize was divided because the Reading 
Ironworks Company ran within four minutes of the 
time made by econ. Clayton and Shuttleworth. 
That was considered, and rightly, to be close 
running, but the closeness was destined to be far 
exceeded at Cardiff. It will be remembered that 
on the ‘Tuesday Messrs. Clayton and Shuttleworth’s 
engine had run 4 hours 51°3 minutes, mechanical 
time, and when the Reading Ironworks Company's 
engine on the Thursday had made 44 hours, with- 
out coming quite to the end of its supply of fuel, 
there began to be anxious inquiries as to how 
matters were likely to end. Closely was the counter 
watched as it marked off revolution after revolution, 
until at last 4 hours 51 minutes was accomplished, 
and just as the watchers had satisfied themselves 
that Messrs. Clayton’s run had been beaten, the 
Reading Company's engine was stopped, the 
precise mechanical time made being 4 hours 
51°6 minutes, or only 18 seconds more than 
had been performed by Messrs. Clayton and 
Shuttleworth’s. Complete details of the perfor- 
mance will be found in Table II. of our two-page 
sheet*, Practically the two runs constituted a 
‘dead heat,” and the question had to be decided 
as to how the-comparative merits of the two 
engines were to be determined. At Oxford, 
when the close run to which we have already 
referred was made, the first prize was, as we 
have said, divided between the two competitors; 
but this year it had; we believe, been resolved that 
no prizes should be divided, and hence as the only 
way of settling the matter the judges requested 
Messrs Clayton and Shuttleworth, and the Reading 
Iron Works Company, to each make a second run 
with their engines, To this request, Messrs, Clayton 
and Shuttleworth at once acceded, but thé Read- 
ing Iron Works Company declined, for the reason 
that their engine driver having only recently re- 
covered from a severe illness, was too unwell to 
make another run, and that they did not desire that 
a second run should be made with the engine fired 
by = one else, Under these circumstances, it was 
agreed that Messrs, Clayton and Shuttleworth should 
run a second trial; but that the a Tron 
Works Company should abide by the result they 
had already obtained, and this rmination was 
carried out, Messrs. Clayton and Shuttleworth’s 
engine making its second run last Friday, with 
results of which we shall speak in due course. We 
should state here that the. Reading Iron Works 


* By a typographical error, the figure ‘'8” was inserted 
opp te the’ Reading Tron Works Company’s Remy» the 
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ring during the Oxford trials 
attracted much attention at the time. Of the firing 
at Cardiff, we shall speak angers, Mend ving an 
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. eworth’s 
second run; but we must, in the first place give 
came perm ulars of the other engines yesterday 
we ‘ 

The engine sent for competition by Mr. Stephen 
Lewin, of Poole, of which we have next to , was 
well made and generally of good proportions, the 
design in many respects resembling that of the 

ing Iron Works Company. It was evident, how- 
ever, that it had had nothing like sufficient running 
to bring it into good racing trim, and its trial was 
brought to a termination before all the coal had 
been consumed by a hot crank pin bearing. The 
connecting rod had, from an error of judgment, 
been fitted at the large end with a needle lubrlaaor 
and when the bearing began to heat, and the oil 
from this lubricator became expended, there was no 
possibility of furnishing an additional supply without 
stopping the engine, and thus eventually the bear- 
ing eso hot that a stoppage was absolutely 
necessary. The leading particulars of Mr. Lewin’s 
engine, as well as the results of its trial, as far as 
the latter proceeded, are given in our Tables Nos. I. 
and IL., but we may point out here that the engine 
was considerably overloaded for the point of cut-off 
at which the valves were set, and that, in conse- 
quence, it never attained its proper speed during the 
trial. With a lighter load, or with the valves set to 
give a longer period of admission, and in the ab- 
sence of hot bearings, the engine would no doubt 
have done a very fair duty. We may add that the 
engine was fitted with a feed heater fixed to the side 
of the boiler, this heater consisting simply of a cast- 
iron casing through which the exhaust steam passed, 
and which enclosed a coil of pipes through which 
the feed was pumped on its way to the boiler. 

Of Messrs. Barrows and Stewart's engine, which 
was also tried on yesterday week, we have little to 
say, except that it was of the pattern usually built 
by the firm, and that the workmanship about it was 
good. With a single slide-valve and unjacketted 
cylinder, however, it could scarcely be expected to 
do any great things ; and it was therefofe a matter 
of no surprise that it came to a stand after running 
but 2 hours 25 minutes, mechanical time. The di- 
— of the engine will be found on our Table 

o. 1. 

On Friday last, the event of the day was the 
second trial of Messrs. Clayton and Shuttleworth’s 
engine, and, fortunately for the latter, the day was 
bright and fine, and in every way better for running 
than the earlier part of the week. In our last num- 
ber we described Messrs. Clayton and Shuttle- 
worth’s engine in general terms; and as we intend 
shortly to publish an illustration of it, we shall 
enter into no detailed account of it here. We must, 
however, direct special attention to the vast 
difference between the proportions of firegrate 
area adopted for this engine, and for that of the 
Reading [ron Works Company. In the former en- 
gine the grate area was 3.13 square feet, and in the 
latter 2.37 square feet only, while the quantities of 
coal served out to the two engines were, of course, 
in proportior to their declared loatls, namely, as 
14te17. Thus, assuming that the two engines run 
for equal times—an assumption very nearly correct 
—the rates of consumption per square foot of fire- 


grate would be as it, to IT sor as 1 to 1.6 very 


2.37 
nearly. As a result of this great difference in the 
firegrate areas, there was necessarily a vast diffe- 
rence in the systems of firing adopted. With the 
Reading engine Mr. F. Moody worked with an ex- 
tremely thin fire, the bars being only just well 
covered, while the coal was fed in on very small 
dosés, the intervals between the firing being little 
piter Tigi minute. The ashes also were used as 
made. 
With Messrs. Clayton and Shuttleworth’s engin 

on the contrary, a tolerably thick fire was and 
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cultural Society’s competitions. Naturally, the two 
systems of firing of which we have been speaking 
gave rise to some discussion, each system finding 
some supporters; but, however successful the 
ractice of exceedingly thin firing may prove in the 
nds of an exceptionally careful and quick fireman 
like Mr. F. Moody, there can, we think, be no doubt 
that it isa system capable of very limited, applica- 
tion, Its advantages are, that if properly carried 
out a practically perfect combustion of the fuel is 
obtained, and the risk of clinkering up the. grate is 
done away with; but these advantages are, we 
think, more than balanced by certain attendant 
disadvantages. ‘Thus the system necessitates the 
frequent opening of the fire door, and the conse- 
quent admission to the firebox of an undesirable 
quantity of cold air; while, moreover, the fire 
requires constant attention, and no opportunity is 
iven to the man to examine or attend to his engine. 
uckily, the Reading Ironworks Company's engine 
required no attention, all the bearings remaining 
perfectly cool, and everything going just as it should 
do, so that Mr. Moody was able-to give all his at- 
tention to firing—a matter which really occupied 
the whole of his time. In the case of Messrs. Clay- 
ton and Shuttleworth’s engine, on the other hand, 
the system of thick firing gave Roberts ample time 
at his disposal ; and although, as events turned out, 
his engine required as little attention as that of the 
Reading Ironworks Company, yet, had a bearing 
run hot, or anything else gone wrong, these spare 
moments would have been invaluable, as it was one 
of the conditions of the trials that each engine should 
be under the charge of one man only. 

To return to the second trial of Messrs. Clayton 
and Shuttleworth’s engine, however. We have said 
that the day was fine, and as the trial proceeded 
it became evident to those who were closely watch- 
ing the coal consumption, that a run might be ex- 
pected which would be still better than that ob- 
tained on the Tuesday previous, ‘the number of 
revolutions corresponding to the mechanical time 
made by the Reading Iron Works Company's en- 
gine—or, in other words, the number of revolutions 
required to make an exact tie—was.32,076, and by 
the time the counter had passed the 30,000, the 
brake was surrounded by anxious spectators. At 
31,060 revolutions the last piece of coal) had been 
put on, and at 31,980-revolutions the last lot of 
ashes from the carefully scraped-out ash pan; but 
the water level was high, and the engine kept 
steadily on, passing the eagerly watched-for num- 
ber, and coming to a stand at last after scoring 
33,117 revolutions, corresponding to a mechanical 
time of 5 hrs. 1 min. 4 sec., the longest- rin ever 
made at any of the Royal Agricultural Society's 
competitions. 

The full details of the performance will be found 
recorded in our Table No. IL., but we.may direct 
attention here to the fact that this second trial 
afforded corroborative evidence of the capabilities 
of Messrs. Clayton and Shuttleworth’s boiler, the 
evaporation being 11.32 lb. of water per pound of 
coal. It was indeed, in the boiler that the chief 
excellence of Messrs. Clayton and Shuttleworth’s 
engine consisted, the engine proper consuming more 
water per horse power developed than was required 
by that of the Reading Ironworks Company. This, 
however, is a point on which we shall have some- 
thing to say on a future occasion, when we have 
more space at our disposal. 

The only trials of which it now remains for us to 
give an account are those of Messrs. Turner’s, and 
Messrs, Ashby} Jeffery, and Luke’s engines. 
trial of Messrs. Turner's engine was commenced 
early last Friday, but after it had been running a 
short time it was discovered that the key of one of 
the flywheels had flown out, and an order was given 
for the engine to be stopped and the key re-driven, 
Unfortunately, in the hurry this was done carelessly, 
the wheel being pushed too far on to the shaft, so 
that the key, instead of being bedded firmly in its 
place, had its point driven against the ee 3 eccen- 
tric behind the wheel, the consequence being that 
the engine had only been ing a few moments 
when the key again flew out. This time the engine 
was stopped altogether ; but later in the day Messrs. 
Turner were allowed to run another trial, it being, 
however, understood that, although the perform- 
ance would. be registered, the engine should 
considered to be out of the competition. On the 
occasion of this second trial everything went well, 
but ‘the engine-driver had evidently not had suffi- 
cient practice, and the boiler was somewhat over- 
worked, so that its evaporation efficiency was low, 
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only 8.25 lb, of water d 
of coal consumed. even orith his a deadaxtags, 
however, the engine ran 3 hours 51 min., an ad- 
mirable performance with a single valve. In fact, 
had the performance of the boiler been equal to 
that of Messrs. Clayton’s, the engine would, at the 
same rate of steam consumption, have run 5 hours 
I7 min, -We shall have more to say of this per- 
formance on a future occasion, and for the present 
we shall only add that the governor trials showed 
that Messrs. Turner's engine—which is fitted with 
Hartnell and Guthrie’s governor—was under more 
perfect control than any of its competitors, the 
greatest variation of speed from being fully loaded 
to having the load entirely thrown off being but 6 
revolutions per minute. An illustration of..Messrs. 
Turner’s engine appears on page 39 of our present 
number, while on page 47 we give a detailed de- 
scription of it. 

essrs. Ashby, Jeffery, and Luke's engine was 
tried under what we consider to be unfavourable 
conditions, the steam pressure adopted being 60 lb. 
only, and the load being far too Fight, as the in- 
dicator diagram, which we give on page 35, shows. 
In this engine the split grate introduced many years 
ago by Messrs. Tuxford was employed, a line of 
firebrick being laid down the middle of the grate 
(as well as around the firebox), so as to divide it 
into two equal portions, each measuring 9 in. by 
16 in. The arrangement of feed-heater, also, was 
somewhat peculiar. ‘The exhaust steam on leaving 
the cylinder is divided and passes down each side 
of the boiler to a pair of 3 in. pipes led along the 
underside of the barrel to the smokebox. ‘The feed, 
on the other hand, is pumped tbrough small copper 
pipes going and returning through the 3 in. ex- 

aust pipes, a three-way cock being provided, so 
that the water delivered by the pump may be caysed 
to traverse the heater, turned into the overflow, 
or made to pass direct to the boiler. For the 

rincipal dimensions of Messrs. Ashby, Jeffery, and 

uke’s engine and the details of its performance we 
must refer to our sheet of Tables. 

We stated last week that when Messrs. Tux- 
ford’s engine had been running about an hour it 
was stop on account of a crack in the flywheel 
boss, and we mentioned that at the time we wrote 
it had not been determined whether a second trial 
would be allowed. Unfortunately the judges ulti- 
mately came to the decision not to allow a second 
trial, and we are thus a of the pleasure of 
recording the details of what we believe would have 
been an-exceedingly good run. Althongh the en- 
gine was not tried, we have deemed it desirable to 
inelude its dimensions in Table No. I., while we 
may add here that it was entered to run against a 
12-horse load at the speed of 135 revolutions. The 
engine was an admirable piece of workmanship, 
and its design included a number of refinements 
calculated to do good service in such a competition 
as that for which it was intended. Thus the smoke- 
box was made with a double casing, forming a 
tank for the feed water, a portion of the exhaust 
entering this tank above the water line, and 
being met by the water delivered from the pump 
when not feeding the boiler, this water being dis- 
charged in a thin sheet, so as to meet the exhaust 
steam. ‘The firegrate also was built up with fire- 
bricks, so as to make a couple of grates, each 1 ft. 
square, and the firebox was furnished with a crown 
of cast copper, this crown being arched longitudi- 
nally from the back towards’ the tube bere and 
being stiffened by external transverse and internal 
We hope, inan early 
number to publish sections of Messrs. Tuxford’s 
boiler, and we shall then describe other details more 
fully, meantime we may state that the form of fire. 
box crown, of which we have spoken, was ‘applied 
to their engine tested at Bury St. Edmunds in 1867, 
and that the subsequent experience with that engine 
has proved it to give most carremcess | results. 

e will now resume our notice of ‘the thrashing 
machine trials, taking up the subject at the point at 
which we left off last week, viz., the trials of the 
finishing machines included in Class 2. ‘The details 
and results of working are presented in a tabulated 
form in ‘fable No, III on page 40. ‘Table No. IV, 
on the next page shows the reductions of the work- 
ing of the non-finishing machines in Class 3; the 

be found in Table No. If. in 
our last number. Referring to the working of the 
finishing machines, it will be seen that per- 
formances were for the most part very, erawrean fi 
the quality of the work done being ‘almost invariably 
so, rendering the task of the judges somewhat 


- 


onérous, and involving a considerable amount of 
careful investigation into all the various minutie 
which, in the aggregate, constitute an efficient ma- 
chine in an agricultural point of view. Eas 

After the completion of the trials in Class 2 seven 
machines, which had been selected by the judges 
from Class 3—the non-finishers—for their su- 
perior merits, were run for final trial with ] ton of 
sheaf corn each. Previously to starting’ this series 
of trials, the machiné which had hitherto been used 
for re-dréessing was replated’ by one of Messrs. 
Ruston and Proctor's non-finishing machines, It 
was driven by one of Messrs. Fowler's self-moving 
6 horse power portable’ engines. The results: of 
oe of the seven selected ‘machines are rc- 
corded in ‘Table No. V., page 41. ‘The machine run by 
Messrs. Clayton and Shuttleworth in this series ob- 
tained the first prize, that of Messrs. Ransomes, 
Sims, and Head carrying off the second: In’ ‘lable 
No. VI. we have showi the gain or loss of time by 
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each machine upon the previous run, and from 
this it will be seen that Messrs. Clayton and 
Shuttleworth’s machine only gained 55 seconds, 
whilst Messrs. Nalder and Nalder’s gain. was 2. 
minutes 6 seconds, This, however, was a matter of 
secondary importance with the judges, who looked 
through these points to those of yield and condition 
of the grain, in which respect Messrs. Clayton dis- 
tanced their competitors, although not by very. 
much, as the contest was a very close one through- 
out, A mechanical advantage, however, in Messrs. 
Clayton’s machine over some others, was that it was 
fitted with. brass bearings, a point several other 
makers will do well to take note of. 

Succeeding to the aboye came the final run, with 
l ton of sheaf corn, of seven finishing machines. 
selected from Class 2. The results of this series 
appearin Table No, VIL, 41, the comparative 
times of the first and second runs being given in 
Table No, VIII. It will be seen that Messrs. Clayton. 
TABLE No. VIIl—Comparism of Time of Work in st and. 
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and Shuttleworth’s was the only machine that gained 
upon the previous run, all the others showing a 
loss. The superior merits, in other respects, of 
Meésrs. Marshall, Sons, and Co.’s machine, however, 
caused it*to be selected with three others of its 
class for a final trial with barley and .oats, and 
this, notwithstanding that the screen had been 
datmaged.* During the second run it was observed 
that the corn was not delivered from the machine 
in quite so good a condition as it should have been, 
which was attributed to the screen having been: 
wrongly set, An examination after the run, how- 
ever, revealed the: fact that during the. night a 
wariton outrage had been perpetrated, and the. 
sereen wilfully damaged, apparently by a sharp- 
edged tool, such as.a crowbar, being-forced up- 
wards against it through one of the delivering 
shoots. Of course the indignation at such an act 
was general, and it is to be hoped that this,ma- 








licidus pi ing told as much against its insti- 
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didin favour of those it was intended 
. The screen was one of Messrs. Rain- 
forth and Son’s, and was made of steel wire, 
which was not cut through, although three indents — 
one Gin. long and ]}in. deep—were made in it. 
The results of working, even with this derange- 
ment, were very good, but, under the circumstances, 
the judges allowed Messrs. Marshall anotherrun (No. 
2a in Tables No. VII. and VIII), the screen havin 
been quickly repaired. The particulars of the fin 
runs of the four machines in Class 2 are given in 
Table No. IX,. page 41, and upon the results of 
these runs the first prize was awarded to Messrs. 
Marshall, and the second to Messrs. Ransomes. 

Upon the conclusion of the thrashing machine 
trials, those of the seed drawers were commenced. 
There were but three entries in this class of ma- 
chines, and the little interest manifested in this 
of the programme was rendered less than it other- 
wise might have been by a steady and continuous 
downpour of rain, Each machire was run for 15 
minutes, and the test of merit was the quantity of 
seed it would draw in that time, the quality of the 
products being also considered. The first machine 
tried was Mr. Maynard's, which, after running for 
its allotted time, was found’ to have produ no 
results whatever beyond a great dust, no seed being 
delivered. What became of the seed noonecouldsay, 
and the machine was removed that a search might 
be made for it—a search which may be going on 
still for aught we know to the contrary. The second 
machine tried was that of Messrs. Holmes and Sons, 
which yielded 26} lb. of seed, the third—Messrs. 
Hunt and Tawell’s—yielding 29 Ib. The details of 
the runs with the seed drawers are given in Table 
No. X., annexed. 

The trials of the lighter implements, such as corn 
dressers and screens, were carried on contempora- 
neously with those of the thrashers. In testing these 
machines a dynamometer, constructed upon a similar 
principle to that described by us last week was used, 
the details, however, being differently arranged. 
It is worked by two men acting on a crank handle 
on the main or flywheel shaft, a pendulum beating 
seconds giving the time to the men, and enabling 
them to keep regularly to the speed of 30 revolu- 
tions per minute, On the flywheel shaft is a spur- 
wheel, which gears into another spur wheel fixed 
on a counter shaft. The one end of the counter 
shaft, which also carries the pulley for the belt 
leading to the machine under test, runs on bearings 
on the frame of the machine. The other end is 
carried by a lever, which has its fulerum on the 
main shaft. The one end of this lever is connected 
to a spring balance, and to a kind of dash-pot ar- 
rangement, which steadies it, whilst the other end 
carries the friction wheel, which corresponds to the 
friction wheel in the large dynamometer. When 
the instrument is in use, the action of the two spur 
wheels tends to make the lever revolve on the main 
shaft, this tendency being resisted by the spring 
balance, and the amount of extension of the latter 
thus becomes a measure of the power being trans- 
mitted. The extension of the spring balance is 
registered by means of the friction wheel arrange- 
ment and two counters, as in the other dynamome- 
ter. The corn dressers, Class 7, were hand-worked, 
and the number entered for trial was 43, although 
of these only 22 competed. Table XI, page 47, 
shows the results of working of these machines, 
In Class 8—corn screens—there were 19 entries, 
although only 9 machines competed, the perfor- 
mances of these being recorded in'‘l'able No. XII. The 
only implements now remaining for notice are those 
in Classes 4 and 5, which represent straw elevators, 
worked by steam and horse power respectively, Of 
these there were 12 entries in Class 4, and 13 in 
Class 5, Messrs. Marshall and Co. obtaining the 
first and Messrs. Clayton and Shuttleworth the 
second prizes in the competition with steam-worked 
elevators, the Jast-named firm and Mr. 8. Lewin 
taking the first and second prizes in the horse 

wer implements. Messrs. Tasker and Sons were 

ighly commended in Class 4, and the same firm 
and Messrs, R. and J. Reeves and Son in Class 5. 
With the elevators the trials of the machines and 
implements were brought to a close on Monday 
afternoon, trials which it was everywhere admitted 
were never carried out with greater scrupulousness 
and pains-taking care on the part of the judges 
than on the present occasion. We give, on page 
46, in a tabulated form, a list of all the prizes, with 
the names of the exhibitors to whom, and the articles 
for which, they were awarded. 

Tn concluding our account of the portable engine 


gators as it 
to 


Taste No. IV.—Results of 
having 
last number Particulars of Mi 

- 3 


ge ay isa i ortable Thrashing 
no Corn pmeoty “Apparatue for Sorting th Grain for Market. 


Machines Worked by Steam Power, and 
(See Tantz No, IIl., Page 30, of our 





Number of trial. 


be 
= 


‘= 
Hl 





Holmes and Sons... 
Barrow, and Stewart... 
E. Humphries- ... ... 
Ransomes, Sims, and Head 
P.and H. P.Gibbons ... 
Ashby, Jeffery, and Luke 
Reading Ironwork, Co. ... 
Marshall, Sons, and Co. ... 
Nalder and Nalder 

Joseph Gilbert ... 

Tasker and Sons .. 
Clayton and Shuttleworth): 
Ransomes, Sims, and Head 
Ruston, Proctor and Co.... 
Ransomes, Sims, and Head 
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1,944,000 
1,976,600 
2,689,600 
3,446,500 
2,340,500 
1,957,500 
8,269,500 
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1765.7 
2401.0 
3078.0 
2089.0 
1748.0 
2919.0 
2487.0 
2877.0 
2240.0 
1634.0 
1898.15 
2068.0 
1990.0 
2224.0 
5328.0 
2373.0 


7.58 


7.88 


9.46 
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With straw breaker. 
{ Without straw breaker 
(not for competition.) 











— Performances of Seed-drawing Machines. 
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Revolutions of ma- 
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1,569,090 
1,099,000 
1,328,000 


{ A roughly made machine— 
no results. 


A fairly well made machine. 


- por go but roughly 
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2.20 


2.07 4,580 














XI.— Performances of Corn Screens. 
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1 45 
1 43 
1 15 
1 46 
118 
14 
1 30 
1 41 
1 39 


56 
76 
89 
55 
42 
40 
49 
85 
53 


R. Bobey ... eve 
Penney and Co. 
Coleman and Morton 
W. Rainforth and Son 
iT. Corbett ... 
R. Bobey .... 
R. Hornsby 

R. Bobey ... 
Penney and Co. 
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and implement trials at Cardiff, it is only just that 
we should — special eg to the admirable 
arrangements for conducting these experiments, 
which had been planned and carried out by the engi- 
neers to the Royal Agricultural Society, Messrs. 
Eastons and To these gentlemen, and to 
their assistant, Mr. W. E. Rich, our special thanks 
are due also for prc reggie mg | 
all necessary observations dnring the trials, an 
for assistance in securing accurate infor- 
mation as to the results. Weare glad to find that 
the time has gone by when it was considered de- 
sirable wry >y Lars yrpac seme pryin vedas 
mystery, e Royal Agricultural Society ma 
be congratulated on the fact that both its aad 2 
and ry opr are now willing that every publicity 
should be given to their opin. aay and are — 
anxious that the results at which they arrive sh 

be unimpeachable. 


Our account of the various trials at Cardiff has 
extended to such a length that the want of space 
compels us to defer until next week an account of 
principal novelties exhibited in the showyard proper. 
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PORTABLE ENGINE AT THE CARDIFF SHOW. 
CONSTRUCTED BY MESSRS, E. R. AND F. TURNER, ENGINEERS, IPSWICH. 
(For Description, see opposite Page.) 
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THE ROYAL AGRICULTURAL SOCIETY’S SHOW AT CARDIFF. 


TABLE No. V.—Perrormance or Seven Comprnep Porraste Turasainc Macuines worxep sy Steam Power, anv’ navinc no Corn 
Screen og orwer Apparatus ror Sorting tHe Grain ror Market.—(Selected from the fifteen first tried.) 
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(See 
TABLE NO. I.—SHOWING PRINCIPAL D 
CYLINDER. 
Firgpox. T 
MAKERS’ NAME. Whether steam 
s Diameter.| Stroke. | jacketted Arrangement of Val 
4 ae ssh sara iii: Height of Aas 
3 wn . Diameter 
a sgt es fire- Bag outside. 
g bars. 
E 
of 
oe in. in. Double slide wi of ft. in. | ft in. | ft in. in. 
1 |Clayton and Shuttleworth, Lincoln 9 12 Jacketted back valves Seed by \ 2 % 25 2. 63 56 24 
‘ernor 
2 |Reading Iron Works Company, Reading 8} 14 ” oe 2 6 2 % 8 24 89 2 
Ordinary slide with ex- = 
8 |Davey, Paxman, and Davey, Colchester 8% 12 er aoe worked i 1 10} 2 6} 2 & 89 24 
4 [Brown and May, Devises 74 12 Dosti aide xpuoion 1 6 21 | 2 & 42 2 
Double side; ee 
5 |Marshall, Sons, and Co., Gainsborough 8h 12 oa eae ill 2 3 28 80 13 
6 |B. R. and F. Turner, Ipewich ... 9 12 “ re 1% | 2 i 2} 56 4 
7 |W. Tasker and Sons, Andover ... 9 12 is Double slide 1 % 27 93 88 | lk 
8 |Stephen Lewin, Poole ... 8f 14 “i Fe 1% | 26 27 88 | % 
9 |Barrows and Stewart, Banbury ... 9} 18 | Notjacketted Single slide 2 0 | 2 & | 2 7% 2 | 
| 10 |Ashby, Jeffery, and Luke, Stamford 94 14 Jacketted Double slide 21 27% | 2 9% eo | i 
| 11 |E. Hayes, Stoney Stratford 9 12 Not jacketted Single slide il 28 2 10 86 24 
Double slide ; ex i 
12 |Tuxford and Sons, Boston 9 12 Jacketted waventl red Cieat ; 22 2 10 ed 41 4 | 
* Including ten 
TABLE NO. IL.—SHOWING THE PERFORMANCES 0§TE 
SPEEDS. WORK DONE. 
4 <3 ow £3 eo 
© 4 3 4 s Z : 3 4 
f i sigilil Bs | g . z 
a a S 5 rE Q a 
| s 21 ¢ | |3% a|s % § 
| 3 E 3 a P 3 . a8 5 
= q 4 &. bo A z 
| MAKERS’ NAME. s |s 5 q q|4 £ p | 3 * 
} © ) 
‘t Lb) a le lala ely i oe 
2 | S 3 E = to 4 g 
a Ea a |e | [ z 3 i : 
8 | | P| a £ a 5 a 
§ | EE S i : 31% i . : i 
| ° * s . oe 4 oe 
: | af eisia e+ % | g : 
r- pe |& , 1 S k : z g a A 1 
rad a |i eal ad |g ii 
s es) 3 ; : : : 
La oe zal ee j : g i E j Z i = & 
: | . | ft. | Ib. | BP. | LP. cent. rev. | hrs. m. jhrs. m. foot- 
1 \Clayton and Shuttleworth, Lincoln (2nd run) HP |" af6  |11no4(22628| 80 | 1483| ... |. | 88.008 |88,117| 4 54 [5 1.06 139,000720 
2 ‘Reading Iron Works Company ... 17 | 140] 826.6 [138.4 |322.9 | 80 | 16.84) 20.53) 81.4 30.259 |40,826| 4 55} |4 516) 163,587,600 
1 (Clayton and Shuttleworth, Lincoln (1st run) 14 | 110} @20 [111.8 [223.6 | 80 | 143 88.008 |32,041| 4 46} |4 513) 134,580,600 
8 |Davey, Paxman, and Davey, Colchester 12 | 115) 280 114.2 |228.4 | 80 | 11.91 28.62 [29,000 4 193 |4 18.2} 102,137,200 
| 
4 |Brown and May, Devizes @ | 135} 270 /189.1 [2782 | 80| 929) ... ad 26.64 baits 4 7/4 15.6} 75,013,200 
bout | about 
5 Marshall, Sons, and Company, Gainsborough 14 | 1051 880. |108,8 |387.6 | 90 | 1482| 172 | 882 | 9460 ([42,081/4 9 /4 148) 117,706,900 
6 |B. R. and F, Turner, Ipswich 20 | 180 360 180 |360 | 80| 20.00) 247 | 909 | 28.82 (41,583) 3 61 |8 511 152,460,000 
7 |Tasker and Sons, Andover 12 | 120/240 (123.8 |246.6 | 60 | 12.88 25.04 20,405; 2 45} |2 50 67,320,000 
| 
8 Stephen Lewin, Poole 14 | 140) $26.6 |120 [240 80 re 22,564; 3 8 |B 41 | Trial not 
9 Barrows and Stewart, Banbury ... 19 | 120: 960 [116 [2513 | 70| 116/ .. 2146 /17,416)2 30 |2 26 89,100,000 
10 |Ashby, Jeffery, and Luke, Stamford 8 | 120} 880 /123.86/289.0 | 60 | 8.26 13.38 18,501} 1 49 |1 562.5 29,700,000 
11 |Edward Hayes, Stoney Stratford 8 | 180} 960 /122.8 [245.6 | 50| 7.56 13.8 10,867| 1 28} |1 28.6, 22,070,400 
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SIONS OF ENGINES TESTED AT CARDIFF. 


ORTABLE:. ENGINE TRIALS 


AT CARDIFF. 








































































































a BOILER. 
3 to ‘ r £%3 
Tox 3 E E 33 3 4 4 Heatine SuRFAcE. 
| ee Pee ee 
E sf 3 at HE ik a of — ARRANGEMENT OF GOVERNOR. 
2 sz i 3 ret 5 Mg nozzle. 
ic} ea ‘s S : id 
meter Sectional 5 Es t | foo Hh fai Tubes | Firebox. | Total. 33 
fide. area. $ 3 | i i: ge outside. 3 
sy to 
Oe Beals LEE 
Ss f Brs 32 ‘a S Fas 
— - | 
in, . in. . ft . ft. . | oq 7 feet. in. 
* |\Bo | te | 8 1 | Ho | PSone” | tone i ee aise | oor | 3 Acts on'expension valves. 
s |B 0 191 2.87 0.91 57.7 145.0 167.5 40.5 208 90.4 2 ® - e 
+ |B 6 122.5 4.84 4.84 1.87 17.57 67.03 | 146 36.5# 182.5 87.7 1} Acts on expansion cam. 
5 6 100.8 3.19 3.0 | 0.638 23.8 109.7 143 20.0 163.0 60.8 * Acts on throttle valve. 
ariable 
i 6 128 2.98 | 0.797 29.6 90.0 256 24.0 279.0 93.0 { from ; Acts on expansion valve. 
; ios | 16 8.6 i as =| 103 | 2218 | 707 | 169 19.0 | 1880 | 522 2% a oh Se et) Se or 
 \Be 4 181.8 4.62 1.46 462 | 146 19.7 62.4 182.5 26.6 159.1 84.4 2 Acts on throttle valve. 
+ |e 0 152 4.28 ae 16 | 0.49 66.0 216.4 149 24.88 178.88 | 108.8 ls " vs ts 
a ie 4 108 5.02 0.659 4.67 0.71 16.06 105.6 100.82 | 26.78 127.1 27.2 2 t» " » 
s he u | 110 5.4 2.0 0.6 88.2 127.0 174 25.5 199.5 | 09.7 14 n o ” 
: |e 8 114 6A 11 61 11 13.56 71.9 188.9 29.1 168.0 82.9 ry » 0 as 
y ihe o | 164 6.13 2.0 0.819 55.9 857.0 161 80.88 191.88 | 95.7 2 ° e . 
g ten me tubes in the firebox. 
S ORTHE ENGINES DURING THE TRIALS ON THE BRAKE. 
| CONSUMPTION OF STOKES. 
Fo 8 CoaL, WarTEr. Om axp Tattow.| § 
8 ; § 
; . & se % F | ¥ wWitce | 3 
sere eee fi a 
z 4 7 . ‘ “= ee . 
POT WELTER eT ia IE | GERD Maina | ala t) 
, "| alg ~ ~ E > a 2 F c.f Bea ldvocte: d s 5 
rig i i i} a leila | Eee weak iE es: neal ate F 
s < i sie i i 2 gages el = i ; 
- . y Ss 4 > = ° — 
+ | Hid ly s lta | ea lz u sil + Had |is i i i: fT i 
t ge BR | ag | 3 = |= seeds $28 23/8 85s\p 88% S|: 
% 33 i: ¥ 3 & is as - 4 Hi a2. g 3: El SHE . ‘Ss 
423.3, Sin sel | = I: 
: 7 (s4| gs a] § 5 5 seeded (2 SE ge g°| = = i f 
fy | o2 leg] bf o| = \ds| Sf |eipegeeceedepetipcegece 2/2 21/2] § 
$ Be gt 5] a3 ; 6 eS} H s s/g2 6s z i g 
HL | ge lai} au fad] al | at | a || ab | eR hata Engh] | |e i 
i. I | fo0t-pounds. |ft.- ; : eee me ae 1b. Ib. Ib. y| oe ; | abous deg. 
20 700,641 bess 196 a0 : 13.48 0.18 ass ail 2220 5 1138 9.806 2.04 $1.71 i 0 a aes re 890 te 415 
00% | 687,842 | 68,048/ 238} 288 | 2.35 | 212 | 0.235 | 2404 | nil | 2404 101 |... | 238 | 29.098 23.76 | 64| nil | 0.076) 25 425 
00% | 686,686 | 60,296 | 196) 288 13.1 0.189 | 2232 | nil | 2282 | 210| 11.890 |9.865 | 211 | 32.84 ee 18 | nil | 0.265) 26 360 to 418 
0 § | 607,959 | 60,977 | 168} 3.25 8.01 | 0.212 | 1675 | 526] 1727.6) 200i 9.08 [8.73 | 218 | SB44 | 33.65 | 16 | nil | 0.308 520 to 380 
0 § | 608,278 | 66,011 | 126) 3.286! ... ,| 97 | ease | 1150 |. 210/ 9.19 |7.78 | 17 | 80.00 ent My 38 | 008 380 to 390 
40 600,552] 60,799 | 196) 3.29 | 2.7 15.74 | 0.169 | 1986 | nil | 1936 | 210 rr 3 1.66 | $2.54 26.9. | 143] 2 | 0.277] 17 860 
00f | 544,500 @6,000/ 280| 3.63 | 2.96 | 20.9 | 0.389 | 2310 |229 | 2539 | 160| 8265 |7.54 | 3.19| 80.00 | 82.98 | 268 | 16/ nil | 0.208 300 to 600 
0F | 400,714 | 50,616.| 168} 404 13.22 | 0.884 | 1330 | nil | 1830 7.91 38 | $9.12 12 | nil | 0.863 about 600 
jeffowing to hot crank bearing 
0} | 580,857 168} 5.8 16.1 | 0.629 8} nil | 0.27 above 600 
0) | 265,178 112| 7.47 80.0 | 0.29 64] nil | 0.48 
0} | 107,057 112] 10.04 16.7 | 0.452 452 
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INTERNATIONAL COMMUNICATION: 


Tue International Communication Bill, popularly 
known as the Channel Ferry Scheme, after having 
unanimously passed through the Committee of tlie 
House of Commons, and being transferred to the 
consideration of the Lords’ Committee, has been re- 
jected after a prolonged examination, by a majority 
of only 3 to 2, the committee consistirig’ of five 
members, with the Earl of Belmore as chairman. 

It is much to be regretted that such a decision 
has been arrived at, and that for another year the 
question must be shelved, and the-public subjected 
to an extended term of suffering and discomfort in 
the Channel passage. That the scheme will ulti- 
mately be carried out is almost certain, for opposi- 
tion, whether arising from préjudiee or from inte- 
rested motives, must, in the long fun, yield before 
the steady and continuous fressure brought to 
bear against it. d 

The evidence advanced by the oters of the 
Bill, referred to every feature 
the feasibility of its construction, the cts of 
its satisfactory working, to the, ility- ef- its 
commercial success, and to the ities for raising 
the necessary capital for its completion. Upon all 
these points the evidence was most satisfactory, and 
the witnesses selected were ag best —— me 
each respective point. e engineefs, Mr. Jo 
Fowler, Mr. William Wilson, and Mr. James 
Abernethy, all of whom have devoted much time 
and consideration to the — during the last 
6 or 7 geo one explained every point connected 
with the endestghing. and the utmost efforts of 
the opposition failed to shake any of the statements 
put forward by them. 

In the course of his. evidence Mr. Fowler 





the schemé—to | 


alluded to the various alterations and modifications 
that had been made from time to time in the details 
of the scheme, one of the most important being that 
which has converted the Dover Harbour Board from 
opposers into promoters of the work. According 
to one of the earlier projects the interests of the 
Dover Harbour were threatened by the proposed 
plans, but by the existing arrangement the Ad- 

i Pier, now entirely exposed to both 
easterly and westerly gales, would be completely 
sheltered from the former; the new works would 
protect the entrance of the t harbour, and 
would render the Admiralty Pier safe at all times, 
whilst a large harbour of refuge, free to all 
shipping, and able to shelter 200 vessels, would be 
formed. 

With regard to the harbour accommodation on 
the French coast, Calais and Audrescelles are both 
to be considered, the engineers having pledged 
themselves to no particular point, provided that the 
French Government propose a site as suitable as 
that at Dover. Boulogne is out of the question as 
a harbour, on account of the sandbanks obstructin 
the entrance, but Audrescelles presents speci 
advantages, thanks to the depth of water, and 
the protection afforded by the high lands on the 
eo and-east. Works at Calais would-be’more 
costly on account of the want of natural shelter. 

The estimate for the necessary harbour-works-at 
Dover is 900,000/., and for those at Audrescelles 
700,000. The vessels —— for the ferry service 
would be about 450 ft. in length, and 57 ft. breadth 
of beam, and the space for railway vehicles would 
accommodate 17 carriages on the upper, and 
22 wagons on the lower deck ; state rooms would 
extend from end to-end of the vessél on éither side, 
and the boat would be capable of carrying 2000) 
passengers, of whom 336 would-obtain” thé” special 
advantages of through carriages at an increased rate 
of fare. The draught of water would be 19 ft. or 
13 ft., and the speed obtained 23 miles per hour, so 
that the crossing could be effected in sixty minutes, 

Aécording to Mr. Fowler, the full time required 
from the arrival of the train at the station on 
eithér’side, to the starting of the vessel, would not 


4s bexceed: five minutes. Trains running to Dover 
% either by the South-Eastern or the London, 


Chatham, and Dover line, would enter the great 
centralstation which forms a part of the scheme, 
and would be lowered by a hydraulic lift upon 
the boat, which would then be ready to proceed, the 
freight wagons having been placed on board pre- 
yiously. Probably, this estimate is a fair one for 
ery oe the train on board, but a longer delay 
would be frequired for such passengers as did not 
avail thenjselves of the through train accommoda- 
tion, and who would have to walk along the plat- 
form, and'down the gangways,to reach the boat ; but 
under any circumstances, the delay woud be a very 
short one, nothing in fact to that required by the 
present primitive and tedious process of transferring 
the freight and passengers from the trains to the 
boats lying alongside the Admiralty pier. Arrived 
at the French harbour, by a reverse operation, the 
train would be transferred to the railways, and the 
journey-zesumed without any delay. 

Such ate the principal features of the Inter- 
national Communication scheme. It is an under- 
taking whicli, beyond all others, would i 
to the comfort of*passengers, the quickness of 
transit, and the benefit of the export and imnport. 
trade. The proposed: half»measuft td establis 
a service of larger and more commodious vessels than 
are at present running, has been received with some 
favour, and it would be an improvement over the 

resent priserable system, by just so much as the 

oats were more convenient, but that would be all. 
A*saving in first outlay would be effected, it is 
true;but the object to be attained is the best means 
Seen eee of romps within rea- 
sonable limits, and it is certain that were a slightl 
improved claaé of yessels placed upon the penntap, 
they would have to ‘be su : j 
still better-means-of ication. 

The question to be decided, then, is whether, the 

ing out. of -temporary “imiprévements in the 
seryice, and the saving of a certain outlay is better 
than the execution of more expensive and a- 
nently efficient works which shall last until the 
tunnel_is completed—a period sufficiently far re- 
moved for all practical purposes, although some 
sanguine people believe in its future existence. And 
upon this question of outlay the public have the rul- 
ing vote, for itis they who wade provide the funds. 
According to. the evidence .of eminent-—financiers 





is all powerful, and until it is destroyed but 
or no..progress will be made towards improving 
our International Communications, 





FRENCH INLAND NAVIGATION. 

AN interesting report upon the internal navi 
tion of France has recently been laid before the 
National Assembly by the Commission of Inquiry 
upon railway and other means of transport. 

The report was prepared by M. Krantz, chief en- 
gineer in the service of the Seine Navigation, and it 
explains fully the actual condition of the water 
communications, and points out means for their 
improvement. The tota . of the canal system of 
France, according to M ntz, amounts to 3270 
miles. The costof constructing this mileage amounted 
to 32,746,000/., and a balance of 1,319,000/. remains 
to be paid. Including the cost of personnel and in- 
terest, the average cost per-mile of canal has been 
11,5207. The maintenance of the canals costs 
91.5/. ~per’mile, or about 300,000/. a year. The 
duties collected: by the State give a net product 

-about120,000#. ~ The re ton mileage is 
841,847,830, and the net cost of transport is .288 
of a penny per mile. 

To obtain the agtual cost of carrying each ton of 
merchandise, the maintenance expenses must be 
added to the interest of capital invested, and the 
amount divided into the whole tonnage. These 
two sums, cost of maintenance, and interest of 
capital, amount to 1,920,000/. per annum, this being 
the lowest sum that any company holding all the 
French canals in perpetuity should demand as toll 
upon the tonneg? carried. 

In this case the toll would be .557 penny per mile 
per ton, and this, added to the cost of transport 
proper, would bring up the total cost to .845 penny 
per mile ton. \ But-if it be assumed that the canal 
system has already ‘repaid to the country the capital 
expended upon it, through the services it has 
rendered, especially before the time of the railways, 
and that conséquently the interest upon that capital 
should not be’ considered, then the cost of trans- 
oe would be redinced to .307 penny per mile ton. 

ow the railways in France cannot, at present at 
least, come down to this price, and under these con- 
ditions the system of navigable water-way presents 
an admirable means of providing cheap rt. 

The alterations necessary to bring the French 
canal system into @ useful condition may be classed 
under the four following heads : 

1. The completion of the canals in each district, 
and opening ‘ the necessary communications be- 
tween the various s —_— : 
poor Dy Phe iniprove Cot the existing canals. | 
3. The required financial and administrative.re~ 


4. The reorganisation of the boat service. ° 
The report. of M. Krantz does not enter? with 
ene detail upon ‘the present condition of the 
rench canal system, leaving this to the commis- 
sion, that shall make a special work of inquiring 
into, and reporting upon,’‘what must be done con- 
structively, but he deals i with thé ad- 
ministration and financial reforms required for the 
navigation. He argues against the suppression of 
duties levied upon the canals, which only represent 
about 40 per cent. of the sums.which- ‘the State 
tipon the water ways; but he seeks 


-expends annually 
to abolish the excessive taxés levied under the form: 


of censes, passes, and other semi-official 
sonal ectntetrs ministrative teeta which are a serious 
impediment to the traffic. « hes 
As to the organisation’ of the boat service; it is 
argued that it should be entirely a work of paren 
enterprise. M, Krantz concludes his report by'call- 
ing for the assistance of those most interested in 
the matter, to: advance the costs of improvement, 
for this work, in the present condition of the French 
Treasury, must be carried out without aid from the 
Government. i 





ae 


ed 


TL Pn roe 


tr 
i 
: 
t 





At 


ENGINEERING, 


[Juty 19, 1872. 





PEAT FUEL MANUFACTURE. 

Ir is, we believe, a fact but little known, that’in 
the Dominion of Canada, the manufacture of peat 
fuel upon a large and most successful scale was 
commenced some eight years since, and is in full 
operation at the present time, by 9 special process, 
conceived and thoroughly carried out by Mr. 
Hodges, the well known engineer, who is now en- 
gaged in Callao in the construction of the harbour 
works in progress at that port. We may, on a 
future occasion, deal with the subject of peat fuel 
generally, and the various modes of its manufacture 
paseo: 5 and carried out with more or less of suc- 
cess; at present, however, we propose to confine 
ourselves entirely to a description of Mr. Hodges’ 
process, the more especially as an interesting and 
extremely valuable modification of it is now being 
carried out by Mr. F. H. Trevithick in Germany. 

The extensive peat ponds or bogs of Canada 
differ widely from the peat formation of Ireland. 
In the latter country, where the atmosphere is at 
all seasons of the year much charged with moisture, 
the peat forms rapidly upon the hill sides, and is 
known as black or mountain peat. This peat, when 
cut and dried, becomes very hard, and forms a good 
fuel. But in the drier atmosphere of Canada and 
the United States, a sufficiency of surface water is 
required for the production of the peat, which forms 
abundantly in watery bottoms, shallow ponds, and 
in the course of sluggish rivers, where gradually it 
dams back the water, which, spreading over the 
surface of the ground, forms an extended area for 
the growth and development of the peat. It should 
be remembered, however, that in peat fields of the 
last-named description, occasional floods will bring 
down from the highlands, earth, sand, and other 

‘impurities, which, mixing with the peat, render it 
less fit for fuel than that obtained from the stagnant 
moist tracts and morasses, which in Canada attain 
great proportions, 

The fibrous or red peat of Canada, which differs 
as we have thus seen in its mode of production from 
the black or mountain peat of Ireland, is very light 
when dried, and loses only 40 per cent. in bulk, but 
from 80 to 90 per cent. of its weight. Itis there- 
fore necessary, in order to produce one ton of 
thoroughly dried peat fuel from an undrained bog, 
to handle 8 or 9 tons of stuff ; and this necessity of 
handling so large a weight of material is the greatest 
difficulty which lies in the way of successful peat 
fuel manufacture, because, as the heating value of 
the best peat fuel is only about three-fifths that of 
coal, there is left but a small margin for profit, 
which is very easily lost unless the sper means be 
adopted. And this is the reason why no expensive 
system of draining the bog, and no artificial means 
of drying the peat, can be — with success. 

Mechanical preparation of the peat is necessary, 
however, apart from the mere work of collection, 
before an efficient fuel can be obtained, because, 
although the deposit, which often attains a depth of 
from 30 to 40 ft., may be quite free from earth, 
sand, or other impurities, it contains roots and 
branches of trees which must be removed, while 
the very structure of the material, the small roots, 
and the innumerable fibres of which it consists, 
must be cut up and destroyed before it can be con- 
verted into fuel; and in order that it should be of a 
good quality, the disintegration and pulping must 
be performed before the peat cut from the bog has 
been exposed for any length of time to the air, or has 
been partially dried. And this pulping is necessary 
because peat, not so prepared, but dried simply, 
always has a tendency to absorb moisture freely, 
and is of too loose a nature altogether to make a 
good fuel. On the other hand, the peat taken 
from the bog, pulped, and allowed to dry by the 
combined action of the sun and air, forms a dense 
hard fuel, well suited for combustion under an in- 
tense blast. 

It is, moreover, a point well worthy of notice, that 
while the peat thoroughly dried, but not pulped, 
freely absorbs moisture, and indeed falls apart 
when wet, that manufactured properly, resists the 
action of water, as is shown by the fact that samples 
immersed in water gain only from 3} to 4 per cent. 
in their weight. Experience proves, then, conclu- 
sively, that to be converted into good fuel, the 
peat must not only be dried, but that it must be 
thoroughly broken up and disintegrated immediately 
it is taken from the bog. It is an important fact, 
also, that frost has a most injurious action upon 
the peat when it is only partially dried, destroying 
its cohesion, and making it always susceptible to 





moisture, Peat slabs, frozen thus, never become 
hard, nor will they shrink on subsequent drying ; 
in fact, such peat can only be utilised by being 
dried, pulverised, and compressed into blocks for 
domestic use. In the same way the frost affects 
the peat itself when in the bog, if the natural sur- 
face protection of growing moss and other vegeta- 
tion be removed, Mr, Hodges, whose experience 
has been a very extended one, states that in Uc- 
tober, 1865, he, as an experiment, dug a canal 
nearly a mile in length, 19 ft. wide, and 5 ft. deep, 
pulped the peat excavated, and deposited it along- 
side the canal, where it formed an embankment 
36 ft. wide, and 2ft. 6in. deep. This bank subsided 
considerably in bulk, until the cold set in, and during 
the winter the frost penetrated to a depth of 15 in. 
The following summer a part of the bank was re- 
moved, and while the surface was almost useless, 
being little better than unpulped peat, all that lay 
below the action of the frost was entirely unin- 
jured, and was dried and converted into blocks of 
lirst-rate fuel. The embankment formed in this 
manner was firm and elastic, entirely suitable for a 
railway formation, but it never became hard, and 
even during the hottest days of summer it never 
became dry to a greater depth than half an inch. 

As we have said, the comparatively low heating 
value of peat fuel as compared with coal, and the 
enormous masses of material that have to be dealt 
with in the process of manufacture, prevent entirely 
the application of artificial means of drying; this 
will be clearly understood when it is considered 
that the evaporation of 75 tons of water is required 
to obtain 15 tons of fuel, and the cost of doing this 
artificially would entirely prevent the process from 
becoming profitable. 

Moreover, to attempt the drainage of the great 
masses of stagnant water, filled with tangled vege- 
tation, which together form the peat bog, is always 
costly, and often attended with extreme difficulty ; 
to make roads over the surface is still more difficult, 
and hence all the attempts have been unsuccessful 
in which manufactories have been erected, the bog 
drained, and roads and tramways laid down, in 
order that the peat may be collected, conveyed to 
the factory, cleaned, pressed, and dried. There is 
not sufficient value in the fuel to pay for any pro- 
cess of this sort, and it is only by a strict adherence 
to the simplest and cheapest mode of production 
that it is possible to carry out the work. Such a 
way Mr. Hodges schemed out some years since, 
and carried to perfection, and this process we will 
pooseed to describe, premising that a long experience 
has confirmed all that was done by the inventor 
several years ago. 

(To be continued.) 
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THE STRENGTH OF BRICKWORK. 


(Continued from page 2.) 

Ir will be necessary now to consider briefly the 
ultimate tensile resistance exhibited by brickwork 
under a direct pull, and not, as in the preceding 
experiments, through the indirect agency of a trans- 
verse stress. From the nature of the material 
under consideration, it may be anticipated that, 
practically, the direct tensile resistance, 7/,, will be 
equal to /, although it is well known that in some 
other materials, such as wrought and cast iron, the 
value of /, is sometimes less than VE 

The tensile strength of a mass of brickwork will 
obviously be limited by the intensity of adhesion of 
the cement to the bricks in some instances, and 
by the intrinsic strength of the cement and 
bricks respectively in others. In new or green 
work the strength of the cement will govern that 
of the whole mass, but after the lapse of a certain 
— varying with the nature of the cement, the 

ricks, if badly selected, will often prove the source 
of weakness. However inferior the bricks may be, 
the mass of brickwork must, nevertheless, if the 
cement be good, possess considerable tensile strength, 
In any cross section the area of the cement joints 
will amount approximately to }th of the entire 
sectional area; hence, if the bricks possessed ab- 
solutely no intrinsic strength, the average resist- 
ance per unit of area of the entire mass could not 
be less than }th of that of the cement employed. 

General Pasley states the average adhesion of two 
bricks cemented together with Portland cement to 
be 5000 lb., or, say, f= 1401b. per square inch, 
Vicat takes the adhesion as equal to the tensile 
strength of the cementing material, and gives the 
following values to /,, one year after mixture : 
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Roudelet cites 33 lb. per square as the ad- 
hesion of common mortar to brickwork six months 
after mixture, and this conclusion is-verified by the 
results of some experiments carried out by Mr. 
Robertson in the year 1858, when the adhesion of 
well-ground mortar, six months after mixture, was 
found to be as follows: 


Well- ground mortar and blue bricks 
stocks 
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The inferior results obtained with the soft bricks 
were due to the water being taken up by the bricks, 
and consequently not being available for the forma- 
tion of silicates. 

In the same series of experiments the adhesion of 
cement to grey stock bricks at the end of one week 
and of one month respectively, after mixture, proved 
to be as follows : 


Quick-setting cement, lst week 
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The very exhaustive series of experiments carried 
out by Mr. Grant on Portland cement of the best 
quality afford valuable information as to the pro- 
gressive increase in the strength of cement during 
the first year of its age. The average results of 
his experiments upon cement weighing 112 1b. to 
the bushel, are fairly represented below for the pro- 
portions of cement and sand referred to : 
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With cement of the unusually great weight of 
123 lb. per bushel, the corresponding increase in 
strength at the early stages was very noteworthy, 
as will be seen by the following tabulated results : 
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With Roman and Medina cement the results ob- 
tained by Mr. Grant were very unsatisfactory, as will 
be seen from the following summary of about 500 
experiments : 

1 week, 1 month. 8 months, 1 year. 
cement ¢ /:=42 to 106 Ib. 93to 1681b. 71 to 2081b. 96t0 2001b. 


With an admixture of sand the results were so 
irregular as to render a record of them useless. 
The preceding Tables epitomise the results of 
several thousands of experiments on the tensile 
strength of cement and mortar ; it will, therefore, 
be unnecessary te-adduce further evidence. At first 
sight the i ity of the results attained, as 
regards the direct tensile strength of brickwork, 
may appear inconsistent when compared with the 
com tively uniform value of the same resistance 
as deduced in the previously cited experiments 
upon transverse 8 If it be remembered, 
however, that in the case of the brick beams sub- 
mitted to test, high ciass cement alone was used, 
the apparent discrepancies vanish, and it will be 
evident that, practically as well as theoretically, the 
the values of fand /, may be taken as identical. 
If due consideration be given to the latter series of 
experiments it will also be evident that the great 
strength of the Nine Elms and Exhibition brick 
beams was not, as suggested by Brunel, due almost 
wholly to the hoop iron bond, but that, on the 
contrary, the introduction of the iron had, as 
by the experimenters themselves, little to 
say to the question of resistance. 
Pye: varian ray Es os Seep - both series 
experiments might ci y some en- 
gineers as a sufficient justification of their habitual 
exclusion of the element of tensile resistance in any 
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calculations referring to brickwork ; although as a 
matter of fact, and.as already shown, all engineers 
rely, th it may be unconsciously, upon this 
property of brickwork in the practical execution of 
of their works. But this position is not tenable 
since it may readily be shown that quite as wide a 
variancé in the results is exhibited by brickwork 
under compression. Thus many hand-made ill- 
burnt bricks will not bear a pressure equivalent to 
but 14 tons. per square foot without crumbling, 
whilst not very long ago one unprecedently stron 
machine-made brick by Clayton and Co. was found 
by Kirkaldy to sustain a pressure equivalent to no 
less than 323 tons per square foot~a variance quite 
as wide as any exhibited by brickwork under tensile 
strains. Many of the. bricks supplied by the same 
makers for the Midland Railway and Thames Em- 
bankment contracts bore 95 tons per square foot 
before cracking to any extent, 133 tons before 
cracking to a considerable extent, and 190 tons 
before crushing throughout. 

Piers of compressed bricks 2 ft. 6 in. high by pa 
square were tested by Mr. Robertson and found to 
sustain 50 tons per square foot when set in grey 
stone lime, and 200 tons when set in Portland 
cement. Clarke found that the resistance to 
crushing of rather soft bricks set in cement 
averaged 34 tons per square foot, and many other 
experiments might be cited to show that this 
amount fairly represents the average resistance of 
ordinary stock bricks set in ordinary good mortar. 
Grant’s experiments show the crushing resistance 
of bricks made of net Portland cement to be 
243 tons per square foot when three months old, 
and 385 tons when 9 months old, whilst with the 
addition of one part of sand the respective resistance 
were reduced to 160 tons and 292 tons, and with 
five parts of sand to 6] tons and 108.tons per 
square foot. Properly made concrete, consisting of 
onefpart of grey stone lime to six of ballast, is 
at least as strong under compression'as good stock 
brickwork; and concrete made of one part of 
Portland cement to nine parts of unscreened ballast 
has been found to possess ample transverse strength 
for fence walls and similar works. 

(To be continued.) 


ON THE GENERATION OF HEAT 
DURING THE BESSEMER PROCESS. 
By Ricn AKERMAN, PRoressoR AT THE SCHOOL OF Mings, 

STrocKHOLM.* ° 
(Continued from page 14.) 
ComBusTION oF CARBON. 
1, With Orygen.—To convert into carbonic oxide 
10 kilos of caioea or 1 per cent. of the quantity 


of pig iron taken as a normal, will require-9 <8 — 


13.33 kilos. of oxygen gas. Whether this combustion 
is effected directly or by indirect action, that is to 
say, by the oxidation of iron and the reduction again 
of this iron through the carbon, its result ought, 
under ordinary circumstances, when combustion, as 
in the Bessemer process, takes place in a bath of 
molten iron, to consist in carbonic oxide, for the 
carbonic acid which may possibly have been formed 
must be assumed to have been instantly reduced by 
the molten iront under the influence of a temperature 
a elevated. Reasons are, therefore, in all 
probability, not wanting for supposing that the 
quantity of heat generated by the combustion of the 
carbon contained in the pig iron is in any case 
equal to the amount of heat generated by the 
combustion of carbon into carbonic oxide, By the 
combustion in question there ought, consequently, 
under ordinary circumstances, to be formed 23.33 
kilos. of carbonic oxide, resulting in the generation 
of 24,730 calories. 

If the carbonic oxide, when escaping, possesses 
a temperature of 1400 deg., it will, however, de- 
prive the bath of 

{23.33 x (0.2479 —0.241)} 1400=4718 








calories, and there will consequently remain 24730— 
4718==20,012 calories ton of pig iron, for every 
hundredth part of carbon burnt with pure oxygen, 
available for the further heating of the metal. 

2. With Atmospheric Air.—In order to convert 
10 kilos. of carbon into carbonic oxide, there is re- 
quired 13.33 kilos. of oxygen, which, in the atmos- 
pheric air, is intermixed with 13.383 x 77:23= 
44.66 kilos. of nitrogen. 

The quantity of heat generated by this combus- 
tion amounts, as in the case last mentioned, to 
24,730 calories, but of these 47] 8 calories are carried 
away with the carbonic oxide which has been 
formed, and 44.66 x 0.244 x 1400 = 15,260 calories 
with the- nitrogen, so that there only remains 
for the heating of the bath per ton of pig iron 
24,730—(4718+15,260)*—4752 calories for every 
per cent. of carbon which has been oxidised by 
means of atmospheric air. 

8. With Steam —To convert 10 kilos. of carbon 
into carbonic oxide 13.33 kilos. of oxygen are re- 
quired, to produce which it will take 15 kilos. of 
steam, containing, besides the oxygen, 1.667 kilos. 
of hydrogen. ‘To decompose this quantity of steam 
1.667 x 29,638 = 49,407 calories are absorbed, and if 
the hydrogen entered at 100 deg., and passed awayat 
1400 deg., it would have deprived the bath of 
1.667 x 3.4 x 1300 =7367 calories, so that the total 
consumption of heat amounts to 49,407+-7367= 
56,774 calories. 

The generation of heat, on the other hand, 
amounts to the same as when the carbon is 
oxidised with pure oxygen, or 24,730—4718= 
20,012 calories, to which, in this case, must be 
added, however, the quantity of heat introduced 
with the oxygen, consisting of 13.33 x 0.218x 
100=290 calories, so that the total generation of 
heat amounts to 20,012-++-29=20,302 calories. The 
quantity of heat taken away from the bath for 
every per cent. of carbon per ton of pig iron 
oxide by steam would, therefore, amount to 
56,774— 20,302 = 36,472 calories. 

Were it practicable to estimate correctly the loss 
in specific heat sustained by the gases in conse- 
quence of their condensation, a much reduced value 
would, no doubt, be arrived at for the decrease of 
heat in question when narrow funnel-apertures are 
employed; but a comparison with the calculations 
made in this respect, as will be shown hereafter, 
will easily indicate that, even if the specific heat 
of hydrogen were only estimated at 0.2356, and that 
of carbonic oxide at 0.2399, the combustion of 
carbon with steam would nevertheless bring about 
so great a reduction in temperature that the iron 
could not be kept in a liquid state without an ex- 
traneous accession of heat. 


ComBusTION oF SILICON. 
1. With Oxygen Gas.—¥or the combustion of 
10 kilos. of silicon, or 1 per cent. of the assumed 





equal to that of the bath. To be able to state how 
much heat is absorbed for this purpose, it would be 
D to know the difference in specific heat 
between silica and silicon ; but until this difference 
becomes known it must é to assume the amount 
of heat in question to be equal to that which is re- 
quired to raise the temperature of the injected 
oxygen gas to 14:)0 deg., or 11.429 x 0.218 x 1400= 
3488 calories. ‘There remains consquently in this 
case, per ton of pig iron, for heating the bath, the 
enormous quantity of 78,300 — 3488 = 74,812 calories 
for every per cent. of silicon oxidised with pure 
oxygen gas. 

2. With Atmospheric dir —For the combustion of 
10 kilos. of silicon 11.429 kilos. of oxygen are re- 
required, which in atmospheric air is intermixed 
with 11.429 x77 : 23=38.261 lb. of nitrogen, which 
in escaping deprives the bath of 38.26] x 0.244x 
1400 = 13,070 calories. 

During this combustion there are, as in the fore- 
going case, 74,812 calories produced, and for every 
per cent. of silicon oxidised with atmospheric air 
the amount of heat in the bath is consequently 
increased, per ton of pig iron employed, by 74,812 
—13,070=61,742 calories. 

3. WithSteam,—To the amount of heat produced by 
the oxidation of 10 kilos. of silicon, say, 74,810 calories, 
must in this case be added the heat introduced with 
the oxygen at a temperature of 100 deg., which 
amounts to 11.429 x 0.218 x 100 = 24.9 calories, 
The total generation of heat, therefore, amounts in 
this case to 74,810+ 249=75,061 calories. For this 
the necessary quantity of oxygen, is, however, 
first to be obtained by the decomposition of 
12.858 kilos. of steam, which contain 1.429 kilos. of 
hydrogen, and to effect this decomposition 1.429 
kilos. x 29,638—= 42,353 calories are consumed, be- 
sides which the hydrogen escaping from the bath 
carries away 1.429 x 3.40 x 1300 = 6316 calories. 
Thcreare consequently consumed in all 42,353 +6316 
= :8,669 calories, so that for heating the bath there 
remains in this case per ton of pis iron employed 
75,061 —48,669—=26,392 calories for every per cent. 
of silicon oxidised with steam. 

Even assuming the higher value of the specific 
heat of hydroger, there arises consequently, in this 
case, an increase of temperature, but it is very re- 
markable, however, that this only takes place during 
the combustion of silicon, for the oxidation of iron, 
and especially of carbon, by means of steam produces, 
on the contrary, a cooling effect. By this, more- 
over, is also explained the circumstance that the 
advantages which at times seem to accrue from the 
use of steam are chiefly experienced at the com- 
mencement of the converting process by puddling. 

To obtain a more comprehensive view, we will 
now group together, in one Table, the conditions of 
heat which arise during the combustion, with atmo- 
spheric air, of a unit in weight of the principal sub- 

















The Oxidation of 10 kilos. of Tron Calories. | Carbon | Calories. | Silicon 
kilos. kilos. kilos. 
Requires of atmospheric air ... 12.42 57.99 49.69 | 
Which contains: oxygen 2.85 te 13.33 11.43 
nitrogen 9.57 pee 44.66 ior 38.26 ose 
In the combustion are genera’ pen re 12013 eee 24730 g 78300 
From these deduct the heat which is . 
a) carried away with the carbonic oxid wis 4718 deb 1 
6) absorbed by the eee ee bis 1520 ie dao 3480 
¢) carried away with the nitrogen 3269 see 15260 il 13070 eee 
Or in all... oat seb a obs ete si ai 4789 oad 19978 ss 16558 
For heating the bath there consequently remain, 
per ewt. of pig iron ae for every per cent. 
of the respective substances which has been 
oxydised bee i 08 ee ses eee 7224 4752 61742 























weight of pig iron, 24 : 21=11.429 kilos. of oxygen 
are required, 

By this combustion 78300t calories are produced, 
but a portion of this heat is consumed in heating 
the silica which has been formed to a temperature 


* Neither in this nor in any of the other calculations has 
any t been taken of the modification caused by the 








* Translated from the Minutes of the Institution of Civil 
Engineers in Sweden, by C. P. Sandberg. 

+ It has been now long known that the combustion of iron 
gan be effected by means of carbonic acid and that this faculty 
of iron to reduce carbonic acid, increases with the degree of 
heat; ‘but Mr. Bell, in his paper on “Chemical Phenomena 
of the Iron Smelting” published in the “ Journal of the Iron 
and Steel brea sors fe GENE wdc rman that this reaction 
increases more rapidly wit! e yg Nae ymey alma 
the one, or the reduction of oxidized iron by car- 
bonie oxide, and that a jet of carbonic acid, passed over iron 
Sponge at about 400 deg. tephra transformed into 
sisted of 66 wol, ‘per sont of carbonic oxide aad £el. vor 

vo cent of carbonic 0: and 4 vol. 
cont. of eatbonic sid. ; on 





carbonic oxide, as well as the nitrogen, having a greater pres- 
sure in the Bessemer furnace than in the surrounding atmo- 
— Instead of the specific heat of be carbonic aw 
and the ni m at constant pressure being respective 
0.2479 and 0.3840, they are, at Plow em He 0.2399 a 
0.237, and the quantities of heat carried away by the gases 
would, with these values attached to their specific heat, be 
(23.83 x 0.2399— 0.241) } 1400 + (44.667 x 0.237 x 1400)= 
-+-14 828=19,290 calories. Adopting this opposite ex- 
treme, there would remain for heating the oak per ton 
of pig iron 24,730 — 19,290—5440 calories for every per cent. of 
m oxidised with atmospheric air. 
The calorimetric effect of silicon is, a ing to Troost 


‘tion have been assumed to 





io Hautefeuille (Dingler’s Journal, vol. 197, page 55), 
7880 calories. 


stances present in pig iron, viz., iron, carbon, and 
silicon. 

With reference to this Table it should, however, 
once more be observed, in the first place, that the 
spect heat of the gases have been calculated as if 
the gases had always had the opportunity of free 
expansion, or, in other words, as if their pressure 
had been equal to that of the exterior air, and in 
the second place, that no account has been taken of 
the heat conducted away and radiated by the walls 
of the furnace ; ‘also that the products of combus- 
ass off from the bath at 
the same temperature as the latter was considered 
to possess at the commencement of the process, viz., 


1400 deg. C. 
(To be oontinued.) 








PRoGReEss IN QUEENSLAND.-—A resolution has passed the 
Queensland legislature affirming the desirability of ting 
a guarantee of interest on the cost of laying a submarine cable 


from the Gulf of Carpentaria to Jave. 
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NOTES FROM PARIS. 
Pants, July 16, 1872. 
EXTINGUISHING Fires. ; 

A New process for the almost instantaneous extinction of 
fires bas recently been tested at the Champ de Mars, with 
a wooden building filled with shavings, which were ignited, 
and when the flames were at their height almost immediate 
extinction was produced. bie 

The plan suggested by M. De la Vieille Montagne, 
manufacturing chemist at Amiens, consists in throwing 
over the fire, jets of water in which have been dissolved some 
resinous materials. By means of this mixture the water is 
said to penetrate instantly such bodies as it meets with, in 
place of passing away in the form of steam; the resinous 
matter, moreover, produces ap intense smoke which chokes 
the flames, and extinguishes everything that is burning. 

If the statements regarding this invention are reliable, 
there is evidently for it a large field of application; it must 
not be forgotten, however, that smoke so intense a’ that 
spoken of would under certain conditions be found more 
fatal in its effects than fire. 


Tue Paris Sewace. 

Last month the Municipal Council proceeded to con- 
sider the competitive tenders deposited for the work of 
dealing with the Paris sewage, now discharged in the depots 
of La Villette. 

According to the principal clauses in the list of condi- 
tions, the contract is to extend over 15 years, and the price 
had to include the charge per cubic yard for all sewage, 
liquid or solid, conveyed to Bondy. A deposit of 20,0002 
had tobe made, of which half will be returned to the 
contractor after 8000/. worth of. work, at least, have been 
completed at the depdt, and after the whole of the sewage 
now at Bondy has been treated. The administration placed 
at the disposal of the competitors sufficient sewage to ex- 
periment upon, and to obtain reliable data upon the value 
of the processes, The opening of the sealed tenders showed 
the following results : 


z 


francs per 
cubic metre. 
. 0.70 
1.375 
0.85 
1,67 


1. MM. Peligot and Co. 
2. Renard and Co. 
3. Berse ove 
4. Lancauchez eee eee sl ae 
6. Sillar, Bauson, Crooks, Symington, and 
Phillipe (for the Native Guano Com- on 


6. } and Co. ios me oe 6.07 
The preference was given to Mr. Newcomen. The price 
quoted by the successful competitor is a very high one, and 
astonished every one. As is well known, the money value 
of the sewage is averaged at 9 francs per cube metre, and 
perhaps this value can only be realised by the most costly 
process. 


ALUMINIUM. 


The manufacture of aluminium, established industrially 
by M. H.- St. Claire Deville and M. Paul Morin, has lately 
received a new application. This is nothing less than its 
employment in the production of pieces of money of small 
value. A commission appointed to investigate the subject 
is now trying the manufacture of pieces of 20 centimes, the 
durability being insured by the addition of 1 or 2 per 
cent. of nickel, the weight of which will vary from 
1 to 5 grammes in the franc. and in the silver coinage, and 
the size will be between the present piece of 50 centimes 
and the franc. 

Every one knows the extreme lightness of aluminium, 
which enters so largely into the production of jewellery, 
and which is especially used for sewing thimbles and the 
tubes of telescopes and opera glasses. The advantage of 
this quality of lightness to the current coinage will doubt- 
less be received with favour, and we feel sure that the ad- 
ministration will not fail to adopt that wise suggestion, 
and carry it into practice. The pieces of 20 centimes will 
be more convenient than those of the copper alloy now in 
use, and on account of their size, will not be lost as the 
silver pieces of 20 centimes now are. 


Tue Societe p’ENCOURAGEMENT. 


We have received the compte rendu of the meetings held 
by the Société d’Encouragement during the years 1871 and 
1872. Eighteen premiums were to be awarded, but on 
account of the great interruption te works which has taken 
place, the number actually given were less. Agriculture 
has gained the greatest honours, and the great medal of 
the society has been given to M. Boressingault. 

Amongst the interesting matters we notice one worth re- 
marking. It is that of the prize of 1000 francs claimed 
for a non-oxidising ink, which, however, as it did not fulfil 
all the necessary conditions, failed to obtain the premium, 
but received honourable mention. 

Ordinary ink, composed of gall-nuts and sulphate of 
iron, does not preserve its fluidity, and, by its acidity, of 
course destroys the pen. To avoid this inconvenience, MM. 
Coupier and Collin have employed a new colouring matter 
of a blue black, which they obtain by the oxidation of a 
pure aniline salt. This matter, simply dissolved in water 
in the proportion of 20 grammes per litre, forms the new 
ink, which, from the value of the colouring matter—6s. a 
pound—can be obtained at a much lower price than ordi- 
nary ink. Although combining many advantages, this ink 
presents several serious defects, but while withholding the 
prize of 1000 francs, the committee has given a reward of 
half that amount to the inventors. 
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ROYAL AGRICULTURAL SOCIETY’S SHOW, CARDIFF. 
LIST OF AWARDS OF PRIZES &c, AT THE CARDIFF SHOW. 





CLASs, 


Exhibits for which the prizes 
were awarded. 





For the best ble steam 
aot octf-propelling ) not cxsteding 
horse power. 


{ 


For the best combined portable 
thrashing and finishing machine 
be ym pe and : 

to the preparation of corn for the 
market. 


| 


For the best combined portable) 
thrashicg machine to be worked by | 
steam, which has no corn screen 

or other apparatus for sorting ~) 


| 


grain for market. 


For the best straw elevator to be 
worked by steam in conjunction 
with a thrashing machine. 





For the best straw or hay ele- 
vator to be worked by horse 
power. 


8. Lewin 


For the best seed drawer. and Son 


J. Cooch 


For the best corn-dressing machine. 


For the best corn screen. 


Miscellaneous awards to agricul- 
{sara articles not included in tho} 
quinquennia!l rotation. 











Clayton and 
Shottleworth 


yton 
Shuttleworth 
Tasker and Sons 


Holmes & Sons 
Hunt & Tawell 


3 


Tasker and Sons 
RB, & J. Reeves 


Ist prize 401. 
f mein} 
f igh 


Ist 40. 
2nd ,, 202 
{ contatlea } 
commended 
Ist ,, 402 
2nd ,, 202 
{ ote? 
do. do. 
commended 


” 





{ 


{ 





Corn-dressing 


poy power single cylinder portable 
'8-horse power portable steam engine. 
8-horse power portable engine. 


power portable engine. 


\8-horse power portable steam engine. 
'Thrashing and finishing dressing machine. 


Portable double-blast finishing thrashing 

Combined portable double-blast thrash- 

ing and finishing machine. 

Combined and dress- 
thrashing finishing 


ing 
Combined portable thrashing machine 
without corn screen. 


‘Single blast steam thrashing machine. 


and dressing machine. 
‘ble combined thrashing machine. 
Combined portable thrashing machine 


without screen. 
Portable combined steam thrashing ma- 


. \Straw elevator. 


Portable straw elevator, suitable for being 
worked in conjunction wirh « thrashing 


Patent 4-wheel elevator, adapted to be 

worked by a thrashing machine. 

Portable elevator for stacking straw, hay. 

or sheaf com, adapted for being worked 

a borse or pony gear, or in connexion 
machine. 


with a thrashing 
Patent stacking machine. 
Patent 2-wheel balance elevator or tricker. 


Improved patent hay, corn, or straw ele- 
vator. 


01, |Seed drawer with dressing prers, 


on 


a tus. 
power clover trefoil seed- 
drawing machine. 

t corn-dressing machine. 

and winnowing machine. 
Winnower and corn-dressing machine, 
single blast. 














NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLessroues, Wednesday. 
esterday there was a better 
attendance than usual at the weekly iron market. The 
amount of business actually transacted was not large, but the 
inquiries were numerous. Prices were unaltered, No. 3 
quoted 110s per ton for immediate delivery. The 
ief topic of conversation was the scarcity of materials. It 
was stated that at Euston six blast-furnaces were ly 
sto for want of coke, and many others were reduced to 
blast. There were also complaints about ironstone 
miners working irregularly. All the blast-furnace makers 
are heavily and if ae could only obtain materials 
they could uce about 170,000 tons per month. i 
to the i ient supply of fuel they are working at the 
rate of fully 10,000 tons below that quantity. Unless there 
i for the better in the 


The Ironworkers and the Wages Question.— Last week we 
i ens a: question, showing 
accountant to the 
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PORTABLE ENGINE AT THE CARDIFF 


SHOW. 


CONSTRUCTED BY MESSRS, BROWN AND MAY, ENGINEERS, DEVIZES. 


(For Description see Page 35). 








Taste No. [X.—Corn Dressing Machines Worked hy Hand. 


THE ROYAL AGRICULTURAL SOCIETY’S TRIALS AT CARDIFF. 












































: toda bee ae ee 
: @} F 1s, | #8 | 8, | Bs 
3 : Name or Maker. hi 3 224 Fs ag oe 
E 3 2 | 832 | gf | Ba4 | 38 
2 3 | 2 | 8a | 3s | E88 | Bee 
Ib. min. sec. 
1 | Holmes and Son ee “se ee | 180 217 88.75 8158 3578 62.75 
2 |B. Bobey sant aes ee ee ” 4 20 35.98 14349 3811 110.87 
BF. Cooch... ae ave wee wee ove ” 1 33 43.80 6067 4322 46.66 
ms 6507 SS eg ek pg 2 4 85.98 6582 2468 50.68 
6 |S. CorbettandSon wn, weet ” 1.15 85.98 3680 2944 28.30 
6 |Corbett and Chipchase... ee ac ” 1 25 87.30 8784 2683 29.10 
7 |J. Cooch ... wee ode ae vse ns ” 1 37 43.80 6107 8571 46.90 
8 |J. Rouse ... ase oe eos on % 1 29 88.76 6799 8918 44.60 
9 |B. ReidandCompany.. 0. 9 oe |» 4 58 88.75 2635 1388 20.25 
mame a ea tl Sa 0 44 49.16 8347 4584 295.74 
11 |W. Nicholson and Son... 4. one ” 2 18 43.80 9256 4188 71.20 
1g |T. Corbett dale Veen ag 2 a  Seee Fr 2 0 85.98 2356 1178 18.12 
1g |S.Corbettand Son ..  . tee oy 2 16 87.30 5289 46.84 
14 |W. Reinforth and Sor... ... |p 1 
16 |T. Corbett MY igh . beeen, eee * 1 
16jJohn Baker ns, tee ee we ” 1 
17 John Baker 9... sete, see we] gs 0 
18 |. Baker... aa EDT AE eit Say ” 2 
19 |B. Hornsby wee Sey ioe eee 1 
20 |T. Corbett Peele sie Be oi a? 9 1 
21 |T. Baker... on sie ooo eee oon po 1 
ae, eae ag ges aes em 0 








TURNER’S PORTABLE ENGINE. 
. Tue anaiee coteans 5 Soe £. B. and F. Turner, of 
ich. for Roval ‘cultural ne 
at Cardiff, which we illustrate on page i ang omy 


signed by the manufacturers to be more economical of fuel, 
without more complicated and more powerful, and suited 
for high and pressures without being heavier, than the 

le Its embodies the 


The piston valve is 6 in. diameter, packed by double rings 
at each end ; the peculiarity consists in the rings being fixed 
on the side adjacent the ports solid with the piston, but left 
free to expand on the other side, thus combining the freedom 
of an equilibrium with the tightness of an ordinary slide 
valve. eccentric is acted on by the governor, which is 
enclosed in a drum, 18in. in diameter, placed on one side of 
it on the crank shaft. The centre of the eccentric traverses, 
in an arc of 8} radius, from the point of full gear (either 
forward or backward) to that of mid gear, the expansive 
action being much the same as with the link motion. 

The governor consists of two weights turning on two pins 
on opposite sides of the shaft. These weights are connected 
by a coupling rod, so as to open mn ways, and balance 
in all positions; the centrifu lorce is resisted by two 
powerful —- adjusted to yield when the right speed is 
reached. The eccentric turns on a pivot near the outside of 
the governor drum, and is moved by a curved link on one of 
the governor weights by a kind of scroll action ; this link 
can readily be adjusted to cause the engine to revolve either 
way. The exhaust pipe passes outside the boiler, terminat- 
ing in a 23 blast orifice, some distance below the base of the 
chimney. 

5 be rod is 3ft. long, centre to centre; the 
érank pin bearing, 34 in. in diameter; and the crank shaft, 3 in. 
in diameter. ‘There is a counterbalance both in the flywheel 
and in a pulley on the other end of the shaft, arranged so that 
their resultant action is opposite the piston rod. 

The water heater is of the same simple form as introduced 
by Messrs. E. R. and F. Turner at Oxford, but improved in 
detail, requiring but one extra piece to be added to the pump, 
viz., the conne xion between the exhaust pipe and the over- 
flow jet. It always acts when the engine is working, and 
cannot become choked or get out of r ; it heats the water 
in the feed tube to from 140° to 180°. 

The boiler is 2 ft. 8 in. diameter, the barrel being flush with 
the firebox. It contains 55 tubes, 6 ft. 3in. long between the 
tube plates, 1Zin. outside diameter, in perpendicular rows, 
kept well clear of the boiler shell to allow a descending cur- 
rent of water. The area of the grate is 3} square feet, and 
os total heating surface 188 square feet. oe ‘ 

e engine is in no respect a racing engine ; e work- 
ing peste deo calculated to work continuously at 20 horse 
power, and the engine will readily drive 30 horse power on 
the brake, suppressing at about half stroke with 80 Ib. of 
steam, the engine being intended to meet the rough usage to 
which portable engines are not seldom subj On trial 
the grate was not bricked up, or the tubes ferruled, save 
with the usual thin steel ferrules. Although the single slide 
valve is = 80 vaca wd _ —— slides long = 
are caref rtio et engine ran 3h. 51 m. 
under ieedy i pr Aral sal oh examination of 
the water consumed per horse power on the brake per hour 
will show, in the hands of 4 highly-skilled fireman, it might 
have ran nearly as long as any engine tested, and was in 
itself about as p: feeders. | of steam. 





AMERICAN ne cy tara wi oa steamboats ie 
8 in the Uni tes duri four ending De- 
eeperdi, 1871, amounted in number to 12,818, with an aggre 
gate measurement of 3,744,859 tons. These vessels were 
tributed as follows: On the Atlantic coast, 5313 steamers, with 
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THE EFFLUX OF ELASTIC FLUIDS. 
To rue Eprror or ENGInesRine. 

Sir,—A letter appeared in Enorvenaine of Jaly 5, 
page 7, from Mr. Rogers Field, B.A., Assoc. Inst. C.E., in 
which your remarks and my statements with respect to 
Professor Weisbach's experiments are stated ‘‘ not to be 
supported by the facts.” 

It is generally considered that those who value the 
accuracy of their statements will take extra care to be 
correct themselves before they undertake to correct others. 
If the matter be viewed ia this light, Mr. Field's corrections 
of my statements may probably be accepted by some of 
your numerous readers in various parts of theworld who 
may (although interested in the question) not have an op- 
portunity of reading Professor Weisbach’s description of 
his experiments and ascertain the truth for themselves. 
Let us now see what the rea/ facts are. 

Professor Weisbach's experiments are published in full 
in Der Civilingenieur, vol xii., 1866, After a few pre- 
liminary observations, description of the apparatus used, 
and method adopted in experimenting, and collateral state- 
ment of supplementary experiments made for ascertaining 
the specific heat of air under constant pressure and volume, 
Professor Weisbach proceeds to examine formulw which 
had been applied for ascertaining the average theoretical 
quantity of efflux Q p. sec. 

Four formule resulted from that examination, and 
merely for the purpose of “compuring with each other the 
four different formulex,”. Professor Weisbach calculated a 
few, about 14, of his experiments (being a mere fraction of 
the total number of experiments actually made and pub- 
lished) by each of the four formule, and arranged the 
results of the same for facility of comparison in Table B, 
page 27, of Der Civilingeniewr. This done, for certain 
stated reasons, Professor Weisbach, who may reasonably 
be supposed to know his own mind better than Mr. Rogers pre- 
tends to do, totally rejects formulas Nos. 1, 2, 3, and ‘accepts 
formula No. 4 as the only correct one. 

Professor Weisbach, consequently, calculated the whole 
of his experiments, about 103 in number, published in 
Der Civilingenieur, with formula No. 4, end by no other 
formula, and has given the results in Tables C, D, E, and 
F ; and, moreover, the few experiments which were adopted 
for merely showing the comparative results of each of the 
four formulas are all transferred from Table B to those 
Tables. It is, therefore, the coefficients calculated by 
Formula No. 4, recorded in Tables C, D, E, and F, which 
Professor Weisbach gives as the results of his experiments 
for establishing the laws of the efflux of elastic fluids, and 
it is those coefficients which Professor Rankine, in this country, 
and other authors on the Continent, have adopted in their 
works. 

Mr. Rogers is not more fortunate in his knowledge of the 
subject than he has shown himself to be as regards the 
facts. He states in his letter that ‘the composition of 
Professor Weisbach’s formula No. 2, agrees to a great 
extent with that used by Mr. Wilson, so that the coefficients 
obtained from formula No. 2 should nearly agree with Mr, 
Wilson’s coefficients." The formula used by me was the 
well-known theoretical one, therefore no precise results can 
be obtained for comparison in the manner calculated by Mr. 
Rogers in adopting, as he has done, an average of the initial 
and final pressure of the air in the boiler in any experiment 
made by Professor Weisbach to compare with one of .mine 
made under a constant given head of pressure, inasmuch 
as the theoretical velocities of efflux vary as the square 
roots of the heads of pressure; and the efflux is further 
affected by those complicated disturbances which have 
been described in EncrxeceRrine, vol xiii., page 875, para- 
graph 187. 

GrorGcE Wi1son. 

22, Parliament-street, Westminster, July 17, 1872. 





To Tue Eprror or Exeiyrvnine. 

Srr,—I did not intend to have critic:sed*any of Mr. Wil- 
son’s experiments, because I was so perfectly convinced that 
he had taken every precaution and spared neither trouble nor 
expense to insure getting reliable results, and he is the more 
entitled to praise Eat he did all this for no other object but 
to get at facts. As you well observe, he started with no fore- 
—_ theory, but with the simple determination to find truth. 

any experimenters are supported by the hope of proving 
some of their own theories to be correct; my first experi- 
ments were undertaken in the ful! expectation of the opposite 
result, but yet I had the excitement of playing the fects 
against the theory; but to Mr. Wilson belongs the credit of 
having carried through a most elaborate series of experiments 
without any of the excitement of a theorist. 

2. As I have said above, I did not intend to have criticised 
any of Mr. Wilson’s experiments, and also I did not intend to 
have taken any notice of the results of expanding nozzles, 
(that is nozzles which expand outside of their smalleet sec- 
tion), but the experiment of this class which is described by 
Mr. Wilson in paragraph 111, page 103, of Ene1nzeRine of 
March 29th, is so pertinent to the question of the relation of 
the reacting to the discharging force that I shall here make 
some observations upon it. 

8. The, experiment was as follows: A hole .36 square 
inches area was made in the top of the reacting chamber, 
apparently through a thick plate. Above this hole was 
fixed an upright tube 22 in. long and .9 square inches sec- 
tional area, the centre of the hole being in the centre of the 
tube. In one case, which | shall call the first ease, the tube 
was a plain one, and in the second there were 12 flat discs 
fixed across the tube at 1 in. from each other, and through 


these discs were cut holes exactly the size of, and directly 
above, the hole in the top of the reacting chamber; then 
steam was blown into the air through these two different 
tubes, and the reactive forces respectively noted. I think 
the above is a substantially accurate description of the nature 
of the experiment. eS 

4. Mr. Wilson says the results of the experiments proved 
that the efflux of the steam was greater in the second case, 
that is through the tube with the discs, than thr ugh the 
other. I presume this isa short way of expressing that he 
found the reacting force greater, and thence inferred that the 
discharge must also be greater. I su this, because he 
gives us no other clue to his reason thinking it was 
greater; but this appears to resolve itself into the maxim 
that, with a given size of opening, and a given fluid, the 
greater the reacting force the larger the discharge, and vice 
versd. 

5. Let us apply this maxim to liquids in two cases. In the 


the conoidol jet, terminating in a short straight tube of the 
sectional area of the smallest part of the jet, which we shall 
suppose is .36 square inches; and in the second case let us 
substitute for, or superadd to the outer pipe, one of the 
sectional area of .9 square inches, and what should we find 
the result? Certainly a large increase in the discharge, 
probably from 20 to 30 per cent., and certainly no great in- 
crease in the reacting force, but far mor@ likely a considera- 
ble reduction of it. 2 

6. Now, with regard to the two experiments of Mr. Wilson, 
we have very little information ; but I venture to make this 
confident statement, which he can refute or corroborate by a 
reference to his notes, viz., that he found the reactive force 
in both cases materially less than if there had been ‘io tube 
outside the discharging ore Does this mean that the 
discharge would be less ? Certainly not with the plain tube ; 
2 not with the other. 

7. The explanation is simply this: there would be created 
in the plain tube a considerable vacuum, which acting on the 
upper part of the reacting chamber on the area within the 
tube, and surrounding the hole in the reacting chamber 
would tend to lift it, and in so far counterbalance the re- 
acting force. Of course I am using the word vacuum not in 
its strict, but in its ordinary sense, that is a decrease of 
pressure below that of the atm re ; likewise the 
“a vacuum acting on a surface” is literally nonsense, but is 
about as correct as speaking of the sun rising, and is a 
convenient way of expressing & ly understood action. 

8. Now if the pressure in reacting chamber were 
sufficiently high the vacuum in the tube would not increase 
the discharge, and it is possible the dises in the other tube 
might not diminish it, in which case the whole question as to 
which would eee the least reacting force would resolve 
itself into whether the vacuum and the friction of the pipe 
together in the one case would be more or Jess than the sum 
of the pressure on the lesser side of the dises, minus the sum 
of the pressures on the upper sides in the other. 

9. I had written thus far, and was looking over Mr. 
Wilson’s last article in EnerneeRine, of June 28th, to note 
his reasons for thinking that my experiments were not trust- 
worthy when I observed his statement in h 230 as 
to the results of one of his experiments of the kind which 
has formed the subject of the most of the er ag part of 
this letter; and I then remembered that when hurriedly 
reading over his paper in that week’s EnerngeRine on the 
day I received it, I seen one of these experiments 
was referred to, but I was not aware of what was said about 
it till just now, when I was somewhat surprised to see how 
fully my statement in pai ph 6 was carried out. M 
statement was that he would find the reactive force in 
cases materially less than if there were no tube outside the 
discharging opening. Mr. Wilson says the smooth straight 
tube rat et the quantity of efflux to nearly one-half. In 
the experiment given the p e in the reacting chamb 
was 55\b. above the atmospheric pressure, when he would 
have at the bottom of the tube a vacuum probably amount- 
ing to from 7 to 81b. per square inch acting on an area one 
and a half times the size of the orifice, or equal to from 10 to 
12 1b. on an area equal to that of the orifice. Thus suppose 
the orifice had been 1 square inch, and the tube 2} square 
inches, there would be a vacuum tending to lift the re- 
acting chamber to the extent of 10 to 12 1b., which would by 
so much counterbalance the reactive force, and to that 10 or 
12 lb. would have to be added the friction of the steam pass- 
ing through the tube at some 1500 miles an hour. 

10. It will be observed that‘though I said in paragraph 6 
that with steam I was confident there would be a material 
reduction of. the reacting foree by the use of the tube 2} times 
the sectional area of the orifice, I only said in Paragraph 5, in 
reference to liquids, it was more likely there wonld be a de- 
crease than an increase. 1 shall not enlarge on the reason 
of this just now, but merely notice that the difference was 
not unintentional. 

11. I have now to make a few remarks on Mr. Wilson’s 
reasons for thinking my experiments untrustworthy, the 
most important of which, as attacking the principle of them, 
is that referred to in paragraph 235, page 421, in which Mr. 
Wilson says I have totally omitted to take into account the 
heat generated by the annihilation of the momentum of the 
flowing steam. Now, the very opposite objection was made 
in the discussion which Mr, Wilson says Professor Rankine 
stopped, and which was that I had omitted to take into 
account the heat absorbed in giving velocity. My reply then 
was Mr. Wilson’s objection now, and my reply now is the 
objection taken then, that is to say, that the one counter- 

ances the other, as the power exerted in lifting a weight 
is given out in its descent. 

f there is any meaning to the phrase that the total heat 
of steam is, say, 1200 deg., it means that a pound of steam 
at the given bo neg has as much heat as a pound of water 
heated to 1200 deg., and if so, then if we transfer a pound of 
steam into a bucket of water, it matters not what see-sawing 
it may have gone through in the interim, it is a mass 








a 
pound in a state of rest in the first case, and also in the 





first, let the discharge be through a nozzle of the shape of | 9g" 


second. While a part of the heat is turned into motion, it is 
not there, but it must come back when rest ensues, unless it 
is dissipated. 

12. to the dissipation of the heat from the bucket 


during the experiment, I made that by experiment about onc- 
half per po ga > I have ‘neglected in all Ihave said about 
my experiments. 


13. [ have already replied to the objections that we cannot 
trust to pressure n on the side of pipes through which a 
fluid is rushing, and as to the objection that the higher 
pressure should be taken immediately before the orifice 
where that is in a disc ina tube, I entirely dissent from it. 
It would be like taking the head producing the velocity of a 
river at its mouth, in placo of the difference between the 
height of the source and the mouth. [ admit it would be 
preferable, if it could be done, to have the orifices always on 

lates of large size between adjcining vessels, but when my 

test experiment, with all the objections that could be found 
inst my former ones removed, give nearly identical results 
with each other, and all agree together as a whole, | don’t 
see the necessity of trying to find out reasons why they are 
not correct till there is some evidence forthcoming to lead 
to suppose they are not. 5 

hoped to have sent you an account of another experi- 

ment in proof of some of my statements, but | have not had 
time to make it yet. 


Glasgow, July 10, 1872. R. D. Narrer. 








THE SCREW PROPELLER. 
To rue Eprror or EnGInesaine. 

S1r,— Without going into any closer discussion upon the 
article, “‘ The Screw Propeller,” appearing in your paper of 
the 12th inst., and translated from the Swedish, the love of 
truth, and freedom from any kind of vanity (either English 
or Scandinavian)of its author, force me to draw his attention 
to the following : 

After several and attempts to realise the screw 
propetler have mentioned, and Mr. Owen’s experiments 
recorde:!, the author of the above article winds up by this 
remark: “ If Owen cannot be considered the inventor of the 
screw lier, it is an undoubted fact that he put vessels 
in motion by means of the propeller a long time before John 
Eriesson, to whom, therefore, the honour of inventing the 
screw propeller can in no way be ascribed.” Now even ad- 
mitted that Owen be the inventor of the screw propeller, and 
that he put vessels in motion by means thereof a long time 
before John Ericsson, it does not follow for all that that the 
inventing of the screw could not be ascribed to 
John Ericsson. For he might have heard nothing at all of 
what either Owen or the other tlemen meanti in 
the above article had done before him in the propeller line, 
but worked it out solely from himself, and if so, he has full 
right to be called inventor thereof. And there may be many 
more persons entitled to this honourable name. But the 
author must mean inventor. If so, we come to a dilfi- 
cult question, which already Solomon apprehended by telling 
us that there is nothing new under the sun. All inventions 
go slowly on to perfection, and the man who first works out 
an idea to a practical success is generally considered the in- 


either English 
ricsson as the 


-ventor thereof. 


If this be granted, will there still be vanity 
or Swedish) and falsehood in assuming John 
inventor of the screw propeller? 

Vaniras VANITATUM. 








PATENTS IN ALSACE AND LORRAINE, 
To tue Eprror or Enerreerine. 

S1z,—We annex a translation of a letter received by our 
correspondent at Paris in reference to French patents taken 
prior to the 2nd of March, 1871, which we think will be of 
great interest to a large number of your readers, especially 
as misconception has arisen on the subject consequent upon 
incorrect reports. 

We are, Sir, your obedient Servants, 
8. pp Fowratnx-Morgav anp Co. 

4, South-street, Finsbury, July 1, 1872. 





% TRANSLATION. 
Foreign Office, Paris, July 9, 1872. 
§1m,—As I had the honour to inform you on the 23rd of May 
last, I had ted the Ambassador of France, at Berlin, 


+ 
to lay before the Federal Chancellorship the claims of French 
patentees (for patents taken prior to the 2nd of March, 1871), 
not to be under the obligation im; on them (in order to 
maintain.-their rights in the ceded territory) of paying their 
annuities both in France and in Alsace-Lorraine. 

I hasten to inform you, Sir, that this proceeding has re- 
sulted favourably. 

In reply to the communication of M. Viscomte de Gontant- 
Biron, the President of the Federal Chancellorship, has mado 
known to him in effect that orders have been given to the 
German authorities that the proprietors of French patents 
delivered before the 2nd March, 1871, shall retain their 
rights in Alsace-Lorraine without being required to pay 
annuities into the Germany pony’ 6 ; 

I am, Sir, with respect, 


¢ a) Remvsat 
Mr. Dufrené, Civil Bagne=, 0, Rue de la Fidélité, 
aris. 





Tue Warrincton Boroven Enetrezr.—At a recent 
meeting of the Town Council of Warrington, it was unani- 
mously resolved to allow their borough engineer, Mr. Kt. 
Vawser, to undertake private practice. : 


Soctrety or, Arts—TrcunotogicaL Examrnarions.— 
His Highnees, Prince Arthur, will preside at a con- 


ference on this subject, to be held at the rooms of the Soeiety 


July 20th, at 12 o'clock; .Mer- 





in the Adelphi, on es: 
chants, man a 
ment are invited to attend. 


others interested in the move- 


















JuLy 19,1 $42.) 
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TELEGRAPHS TO AUSFRALIA. 
To tue Epitor or ExGtnereine. 

Srz,—I entirely agree with your remarks as to there being 
no evidence that the floods fad poy by the telegraph 
parties on the Roper River North Australia are ex- 

i ; on the contrary, I think what evidence we have 
iodical floods are the rule rather than 
the exception. ithout mentioning other explorers, we 
know how McKinlay and his party, with about forty horses, 
were shut up for months with the floods in that regi 
losing half their horses, and event escaping with thei 
bare lives by killing the remainder of the horses, and making 
their skins, into'boate by means of which they got back to 


where they started from, and the great floods of the northern then 


part of Queensland, bordering on ia, are unfor- 
tunately too well known to the scat population of these 
districts. 


My own personal experience of tropical Australia also 
eutr Remptte te above, eat I believe I have seen as much of 
it as any man, having ascended most of the rivers between 
the head of the Gulf of Carpentaria and the Victoria River, 
including the Roper and many others that had never 
been entered by a white man— and examining the 
country. Everywhere I found the most unmistakable evi- 
dence of floods, and no ordinary floods. I-may also mention 
if the height of the ant hills, or rather towns, is any evidence 
of a country being subject to floods, the whole country abounds 
with Babel-like structures erected by.these insects, of a size 
and height such as I never heard or read af, many of them 
measuring over 18 ft. and 20 ft. high. 

Your obedient Servant, 
F. Narrgr. 

Hyde Park-street, Glasgow, July 9, 1872. 








THE EFFLUX OF ELASTIC FLUIDS. 
To riz Epitror oy ENGINEERING. 

S1z,—Will you be so good as to correct a couple of 
clerical errors there were in the letter you published of mine 
on this subject two weeks since? In the Table of comparison 
of Professor Weisbach's and Mr. Wilson’s coefficients, experi- 
ment 448, the pressure in pounds per square inch should be 
3.6 instead of 2.6, and Mr. Wilson’s coefficient .€46 instead 
of 866. 

I am, Sir, your obedient Servant, 
Roozrs Frexp. 

5, Cannon-row, Westminster, S/W., July 9, 1872. 








NOTES FROM SOUTH YORKSHIRE. 
SuErrietp, Wednesday. 
Sheffield Sewage and the Town Manure ene OPN 
Committee of the Sheffield Town Council, appointed to con- 
sider the question, recommend that it is desirable to treat 
with the Town Manure Company, provided they will give 
the Corporation security for carrying out the terms of an 
agreement to be hereafter mutually agreed upon, and 
vided that the company bear absolutely all expenses w 
ever. The company agree to do this latter, and to give 
security to the extent of 20,0007. for the due performance of 
their contract. 


Coal Traffic, South Yorkshire to London.—The tonnage 
sent ta London during the past six months shows a fair in- 
crease over the corresponding period of last year. In June 
the quantity fell below that in May to the extent of 
55,000 tons. The Midland again holds the premier. position 
with a total of 782,166 tons, followed by the Great Northern 
with 523,702 tons. In Silkstones, a favourite house coal in 
the metropolis, there as been a decrease as compared with 
six months of 1871, the figures being 95,308 tons in 1872 
(first half year), against 98,841 in 1871. Of the former total 
Newton and Company sent 24,556 tons, Strafford, 21,350 tons, 
Wharncliffe 20,487 tons, and Clarkes, 15,147 tons. In the 
Barnsley coal there has been a marked increase, 
106,169 tons having been forwarded as against 69,174 in 1871. 
Of this Lundhill sent 20,576 tons, Darfield Main, 17,781 tons, 
and the Oaks, 14,659 tons. Fourteen of the leading collieries 
in South and West Yorkshire sent 66,380 tons to London 
during April, May, and June last. 

Moortown Water Supply—tThe new high level reservoir, 
constructed by the Leeds Town Council, in order to provide 
a constant supply of water to the inhabitants of Moortown, 
has been completed near the Heath Nursery, just within the 
borough. It is ly formed by embanking and — 4 
—ai is 1 —, in ve — — 90 in width. villare, 
cov! by an arched and groin supported on 
and having iron girders and tie-rods. Its storage capacity is 
about 750,000 gallons, and is supplied by an 8in. main, 
along which the water is forced from the pumping station at 
Headingly. The whole of the werk hes kes aliiied out By 
Mr. Filliter, C.E.. of East Parade, Leeds, engineer to the 
borough water works. 


Colliers’ Wages at Staveley Works.— For a length of time 
= colliers in the employ of the Staveley. Coal and 


Company (Limited) have been trying to obtain an ad- | line. 


vance of wages. On Wednesday evening last a portion of 
the men held a meeting near the works, when it was re- 
solved that a deputation, to consist of two men from each of 
the six pits, should wait en Mr. Markham, the managing 
director, and request an advance of 10 per cent. upon 
present wages; there also seemed to be a prevalent impres- 
sion amongst those present at the meeting that it would be 
better to form a union in order to enforce their demands 
with more cogency. 

South Yorkshire Miners’ Demonstration at Barnsley —The 
annua! demonstration of the South Yorkshire Miners’ Associa- 
tion, took place on Monday at Barnsley. There were the usual 

ion (in which were 9000 mem of the association, 
with their wives and children, and accompanied by no less 
than 35 bands of music), meeting, and gala, the whole of which 


passed off very quietly. The gathering was one of the largest 


ever held, there being 20 aya lod, preg mb go 
meeting, which was presided over by or of Barnsley, 
Mr. Sesuel Plimsoll, Mr. George Potter, cor Mr. M‘Donald, 

Mr. N. one of ies, said 


were t. the secretaries, 
thas Wane. tho: ‘lesh sosetin aaaste dale oar 20-.per cent. 
advance without the loss Taga ‘6 work. y had 


than last year. At the 


saved 60007. and for benevolent eg me 
Seats eed that ngodin in Derbysb a 

was re, an 
ide onst and west. Several ers p Bendoone: 


in cases of disputes, and 
strike. “Mr. Plimsoll, M.P., addressed the ger by 
ly amounted to some 30,000 or 40,000 people—at 


len 

oe by 25 per cent. as an advantage to both themselves and 

heir employers. An — was expressed that the Mines 
tion Bill was a fair measure, and ought to be passed 

without further alterations. 








NOTES FROM THE NORTH, 

Guiascow, Wednesday. 
ty Pig-Iron Market.—There have been some very 
ra uctuations in the price of Scotch pig iron since last 
was written. This day week—in consequence of the 
vanced rates having induced some considerable realisa- 
tions, as low as 112s. cash was taken for some From 
this point there has been a recovery to 118s. 3d., 
i ay, market finally closing quieter—sellers 
17s. 8d., buyers 117s. cash. The exports of week have 
Fg Nene — the most extensive scale, amounting to 
20,820 tons. ‘is, however, com: against 23,281 tons— 
the Layer toe 4 return in 1871. ts rng Bona gp) 
in the extraordinary activit, in gene- 
rally ; and this is Fiotioalathy aitnaoond by the continuous 
deliveries from the stores, which are going on at the rate of 
about 30,000 tons per month. The now in the hands 
of the eg ge yr about 185,000 tons; and as the 
quotations for various brands of makers’ iron are very 

considerably higher than the current quotations of warran 

shnealeeed ke Mtodias teen deliveries will a —_ i 

t the shi season, as large parcels of warrants 
howe boo bought oS den and home account, which are 
now in course of shipment and consumption. Business has 
been somewhat in by the occurrence of the fair 
holidays, and no market was held either on Friday or on 
Monday. In a few days the autumn trade will be in full 
operation, and there are indications of the market not only 
remaining steady for pig and manufactured iron, but of a 
further advance in the values. Coltness and all the 
brands of No. 1 are in excellent demand 


No. 1 iron are quoted at 140s., and the 8 
is quoted at 1 for No. 1, and 160s. for No.8. It is 
ly new commodity, so far as d is 
will take equal rank in the market with the best 
Cumberland pi has been very little in the 
ESEsd tise va, 058 cloned, bupeortas life. hd, cosh, 
8. » at 8. e 
sellers 117s. 3d. om 


The Malleable Iron Trade—This branch of the local 
industry is again in almost full swing, as there is such a 
brisk that the makers canno' i 
furnaces and mills unused. 
cently announced in the 
larger advance about to be conceded 
shire masters, are already g an 
a see oe te ae 

otherwell district. bay tems ts are being 
Coatbridge district with furnace, 
hope that it may be turned to account. The business 
lately carried on by Mr. J. M. Rowan, Atlas Works, Glasgow, 
is now wholly transferred to, and carried on by, the Glasgow 
Bessemer Steel Company; and the Steel Company of Scot- 
land are making rapid progress with their projected works. 


made 


Glasgow Police Board—Additional Steam Fire een 
—At the ordi fortnightly meeting of the G w Police 
Board, held on Monday a resolution of the Watching 
and g Commi fire 


ttee to secure two additional steam 
e was a of, and it was resolved to advertise for 


offers forth’ ; 
The Pencuik Railway.— to the of 
this line, which it is expected be within the head 
night, a number of the directors of the North B: 
Pencuik Companies and other railway officials ha 
over it within the last few days. The line is between four and 


eee een raging Bs ¥ ly at the ex- 
Pencuik or alley = 

of the en vires in it is o brid 
of eleven a which crosses the Esk at a height of 96 


from the bed of the river. At one point the river had to be 
a aes retaining walls 10 ft. thick and 
26 ft. in height had to be for the su of the 
i Near the Auchendinny station there are Green- 
law Le poamg beng | bt th ad ae aN ater _— 
confined who were taken during the Revolutionary wars, an 
as this new line of railway will afford convenient access to the 
Sanna a ese Sale See caren eee Ast taaticn 
0! 


them greatly, so as to convert them into t 

central dep6t for Scotland. — 

Discovery of Lead in Caithness-shire-—An in i 

sscovery ine ant ban made in te parc, of eay, Oaithe 
% some 

visited. the seashore below , where it was re- 

ported there were indications of lead. After a careful search 


was made, several veins of lead were discovered. All the 
veins are more or less filled with quartz. What makes this 





discovery interesting and important is the fact that these 


and urged the miners to increase theit present out- | jines 





mineral veins lie in the line of the hematite ironstone near 
Sir Robert’s lodge, thus indicating the probability of veins of 
metal running right across hig property for a distance of 
about three miles. 


Vale of Clyde Tramways.—The first ordinary general 
meeting of the Vale of Clyde Tramways Company was held 
last week in Glasgow, Bailio Bain presiding. it was re- 
ported that Messrs. Charles Brand and Son, the well-known 
contractors, had undertaken to complete the lines on the 
Govan route by the Ist of September; that ground was 


to broken on the 28th ultimo; that it had been resolved to lay 


down at once steel rather than iron rails ; that several eminent 
shipbuilding firms had applied for connexions with the 
tramways of the company; and that the contract for the 
extending from the municipality of Greenock to 
Gourock had been let to Mr. James Young, contractor, 
Greenock. I understand that the Glasgow Corporation 
Tramways Committee have ordered 500 tons of steel rails for 
the y-road section of their system, and with which the 
Vale of Clyde system will be connected. 








FOREIGN AND COLONIAL NOTES. 

New South Wales Railways—A length of 19 miles beyond 
Rydal was for passenger traffic on April 22nd. The 
works upon this section were executed by Mr. D. Williams, 
the contract being let to him in August, 1868. ‘Ihere are no 
less than seventeen large bridges upon this section in a dis- 
tance of 9 miles, these bri containing 20,292 cubic yards 
of brickwork or masonry. section further comprises 69 
culverts of an-aggregate length of 3798 ft. The total cost 
of the works, up September 25, 1871, exclusive of rails 
and other ironworks for permanent way, but including fenc- 
i , sleepers, and rond-laying, was 234,710/. The 

tislin 55 fora length of 1 mile 77 chains, 

radius of any curve upon the section is 10 


in South Australia —From a report of the Secretary 
of the.Central Road Board of South Australia, it appears that 
last year 22 miles 45 chains of new road were metalled and 
completed in that colony, thus increasing the total length of 
the prennes m 4 48 er of colony to 637 miles y chains. The 
sum expend department during 1871 was 55,309/., 
thus increasing the expenditure made since 1850 
to 1,689,237/. The average expenditure per mile of road was 
thus about 27004. 


Telegraphy in the Argentine Repub 
p+ ah now hes the Andes, Salta, Corrientes, 
and M ~ Tn a few eo Sa Transandine line will be 
opened service, tting entine Republic in com- 
— with the Pecite. “Such . the increase of 

business offices require treble 
tpn ek ‘ 
, Cheap gg on ea eee eenaetis 
egislature recently passed an Act establishing chea 
morning and trains on rai fubning out oF 
Boston. On such railroads cheap trains must be run for a 
distance not exceeding th aiilenikasetouetenbeeding 8 dols. 
of owe per annum. Two hundred persons must petition 
these trains, and must be ready to take yearly tickets. 


Mr. Bateman at Buenos Ayres.—Mr. Bateman’s unadopted 
lans for a port at Buenos Ayres represented a total area of 
6 acres for the reception of shipping. The dock-walls in 
Mr. Bateman’s plans represented a total length of 5640 yards, 
and if they are ever constructed they would suffice for the 
requirements of a port with an aggregate tonnage of about 
2,000,000 tons. 


in the 


lic.—The Argentine 








Argentine Republic.—The Rio Cuarto line 
is near) the rails being laid for 40 miles, and the 
whole line will poe be ready for traffic this year. The 
Concordia and Mercedes line also advances rapidly, in spite 
of great natural obstacles. Proposals for the Cordoba and 
Tucuman line are submitted to the engineer's department. 
Several new lines in Buenos Ayres are nearly finished. 


in the Black Sea.—A submarine cable is to be 
laid across the Black Sea between Odessa and Constantinople, 
a distance of about 400 miles, A Convention between the 
Emperor of Russia and the Sultan of Turkey to facilitate 
this method of telegraphic correspondence was ratified in 
November, 1871, and has just been published. The contractor 
to whom authority to lay the cable is granted must complete 
the work within a year. 








Lonpon AssocraTion o¥ Forzmen Enoinzers. — The 
half yearly mecene of this Association was held on Saturday 
the 6th inst., Mr. J. Newton, President, in the chair. The 


~| auditor’s report showed the balance-sheet correct, which left 


some cash and some not inconsiderable claims in the hands of 
the treasurer. The total value of ordi funds amounts to 
4771, 12s. 11d., the superannuation fund to 1294/. 17s. 1d. stock 
(Three per Cents,); the widow and orphan fund also leaves 
a small sum in the hands of the treasurer. The report is 
signed by Messrsy W. H: Sissons and R. Hedley, auditors ; 
by Mr. Joseph Newton, president, and by Mr. Meredith 

ones, treasurer. The Association counts altogether 137 
ordinary, and 74 honorary members; 12 of the former and 
6 of the latter class having been added to the list since 
January. At the last meeting Mr. Charles Leager was elected 
a member, and Mr. Alphonse Lafare an honorary member. 
Mr. James Halket was put into nomination. On the retiring 
of three senior members of committee, Messrs. Reid, Cootes, 
and Salmen, according to the statute, three junior members, 
Messrs. Haughton, Gibbon and Bulleugh, stepped into their 

laces. The three new members of committee elected were 

essrs. Virtue, Carnaby, and Frankham. Mr. Scott was 
elected junior auditor. The meeting resolved to have an 
excursion on the last Saturday in the month to Epping 
Forest, the detail arrangements to be left in the hands of the 
committee. 
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over pressure in the cylinder, thus overcoming one 
of the serious defects in various equilibrium valves. 
The valve rod is attached-at that point in the valve 
where the highest reciprocating force may be im- 
parted to it without its tilting. ) 

Both the valve and piston rods work without any 
packing. The valve rod, which is a }in. steel rod, 

through a hole 1 in. in diameter, and 14 in. in 
Ten , the intervening space being filled with 
Babbitt’s. metal cast in place.. The piston rod is 
ground perfectly true, and runs. through a reamed 
hole in a cast-iron sleeve, though in the drawings a 
white metal lining is shown ; the gland, as will be 
seen, is held between square shoulders, and is free 
to adjust itself so as to put no strain on the rod 
when it is secured in place. Attaching the piston 
rod to the crosshead with two nuts instead of 
threading it in, is thought best, as it may be dis- 
connected without removing the back cylinder 
head, as would then be necessary, The crosshead 
is of the kind I recommended in- one of my early 
letters, that is, it is the full length of the guides. 
It is bound to wear straight, covers the guides:com- 
pletely when the engine is left at half stroke, and 
is, on the whole, the best looking, and best working 
crosshead that I haye ever seen, > 

The peculiar double cone joint between crosshead 
and connecting-rod gives more than the ordinary 
amount of wearing surfaces, is simple, easily ad- 
justed to the greatest nicety, and yet located so 
that it cannot be tampered with, - The connecting 
rod is of steel cast to shape-with one-half of the 
crank box cast on, 

The arrangement of main bearings, eccentric, 
fly-wheels, crank and governor pulley, are very 
compact, and yet by simply unscrewing the two ends 
of the main shaft, and disconnecting at the cross- 
head the whole is taken apart in less time and with 
less trouble than ordinary engines when the main 
shaft and fly-wheel has to be lifted ont of the boxes. 
One quarter of an inch clearance is allowed between 
the main and crank shoulders, and the eccentric 
strap being a plain surface, ‘the fly-wheels have a 
liberal free wid plat, the connecting-rod being kept 
from swaying by the double bearings in the cross- 
head, and the eccentric by the link. The bearings 
are cut away, as will be seen, so as to leave the wear- 
ing surface the same length as the white metal 
linings, for the reasons I have before explained, with 
an additional advantage which I did not mention, 
and that is, that the oil does not leave the bearing 
so readily as in the common bearing with tight 
shoulders. The action of the valve motion is that 
which I fully explained in my last communication : 
the governor controlling the position of the link 
block, changing the throw, time, and cut-offof the 
valve. The eccentric strap and connexion to the 
link-block is one piece of steel cast to shape, has no 
provision for ‘‘ take up,” but the wearing surface is 
generous, and though it may wear out if can never 
be set too tight. The different joints of the valve 
motion are conical joints held in place by springs, 
in the manner previously described, and the hook 
connexion has also been described in a former letter. 

The counterweight is made by casting chambers 
in the rims of the flywheels, those on the same side 
as the crank being left hollow, and those opposite 
filled with lead, until the entire reciprocating parts 
are balanced. In this: arrangement very much less 
weight is required, and what there is is equally 
divided, and nearer in the plane of motion, and 
consequently has less tendency to spring the shaft 
than the weight in a counterbalanced disc crank. 

The governor is copied from one you described in 
ENGINEERING some months ago, except it was found 
necessary to extend the inner arms, so as to secure 
a sufficient throw. The pivots are large, tight in 
the arms,.and turn in the weight, which is a much 
better arrangement than the ordinary practice ; the 
two bearings, being some distance apart, prevent 
the arms cramping in the mortices. On the whole 
= poe is a simple one, and seems to work 
well, 

Proper provision is made for oiling all the work- 
ing parts while in motion. » The main bearings and 
crosshead are oiled through inverted syphons, the 
crank through the governor pulley, and the éccen- 
tric through the eccentric itself. e double bear- 
i in the crosshead ‘connexion take oil fromthe 


crosshead and pion. While the necessity of bein 
able to oil the working of the sucbiiie 
under motion is acknow the use of wicks :has 


been pe though perhaps not with reason, 
witna. 
ip cups are attached so as to catch the waste 


oil from all the principal journals. The crank bear- 

ing is provided wit th cup flanges, into which the 

waste oil is driven by centrifugal motion, and from 

which it 6 through the flywheel and is 

taken off by brush-wipers in the oil cups, a 

in Fig. 8. A drip basin under the crosshea 

ceives the drip from piston and valve rods, @ 

as the oil from crosshead, valve rod, and 

all of which is conveyed to the exhaust @ 

through a check valve. y 
Having thus described the engine as 0. 


designed and built, I will conclude by saying ha 


out of so many new features it was nob suppe 
but what some, if not most, of thenew poin’ 
would prove failures. As is usual im such a c 
many were the predictions as t0 
hardly any two agreed upon the 
intend to report on its working hi 
forth the failures and the supposed 
I will leave that for the present, letting sue 
fit make their predictions also. I would add, h 
ever, that it has been finished about two months, 
and has passed so far through the experimental 
stage very satisfactory, 
I am yours truly, 
An EnGLisH ENGINEER IN AMERICA. 


ON THE GENERATION OF HEAT 
DURING THE BESSEMER PROCESS. 
By Ricu AKERMAN, Prorgsson aT THE ScHOoL oF Muvzs, 
StockHoLm.* 

(Continued from page 45.) 

Messrs. JORDAN and Kupelweiser assume, as before 
intimated, the caloric effect of manganese to be the 
same as that of iron, and do not, therefore, ascribe 
to the manganese contained in Bessemer pig iron 
any beneficial influence on the heating process. In 
as far as the temperature depends on the composi- 
tion of the pig iron, they consider, in accordance 
with the calculations here imparted, that it is vir- 
tually determined by the proportion of silicon 
present in the pig-iron bath, which to produce a 
sufficient degree of heat, should amount, it is esti- 

mated; at the very least, to 1.25 per cent, 

The figures presented in our last article appear in 
fact to make it clear that the charge must become 
more heated the more silicon is contained in the Pig 
iron, provided. only that the blast is strong enoug 
to allow the process to be completed with sufficient 
rapidity, notwithstanding the presence of a larger 
proportion of silicon* and also that the bath is deep 
enough for the complete utilisation of the oxygen 
in the blast, even if by reason of the increased pro- 

rtion of its silicon, the pig iron should have 

come less disposed to absorb oxygen, of which 
tendency we shall have more to say further on. 
But even admitting this powerful action of silicon 
in generating heat, it in nowise follows as a 
necessary consequence that the presence of man- 
ganese may not exercise a much greater influence 
om the generation of heat in the Bessemer pro- 
cess than Messrs. Jordan and Kupelweiser have 
assumed, That such is indeed the case seems to 
be demonstrated by the experience acquired at.one 
or two Swedish Bessemer works, and as a proof of 
this it may suffice to state that at one of the said 
works, where the pig iron usually contains nearly 
3 per cent. of manganese, but only the inconsider- 
able preportion of 0.7 per cent. of silicon, the charge 
generally seems to have a aes eaeene than 
at most other Bessemer establishments. It is byno 
means to be inferred from this, however; that the 
charges at the works in question might not be still 
hotter if the force of the blast-apparatus would allow 
ofa greater proportion of) 
but under all circumstances 
undoubted. consequence 
presence in the Bessemer 
of manganese w 
be very: desirable. 
hand is particularly ad 
final result, is a matter 





Swedish blast furnace -¢ are not in any ap- 
preciable degree imp ith manganese ; and 
at such places where 

adapted to charges 


necessary, in ord 


with ; an 
e Bessemer is to be 
is is sll the more 
y obtain a hot charge, that 
Yu have sufficient force* to 
to y & pig iron tolerably 


Spoke if: 
f SS edieeieaghric heating effect of man- 





quantities in’. normal 
, }cent. of silicon, 4.25 per cent. 


unkn it is plain that it cannot 
ba L gun show much heat its com- 
on furnishes to the mer process; but on 
er hand the amount of heat available for the 
manganese is treated 

always be easily 


calculations 


er process at 2 per 

of a and 8.75 

percent. of iron ; as corresponding more closely 

with the condition of our Swedish iron manufacture, 

I will assume them to be ; 
1.00 per cent. silicon 


» car 


6.00. ,, iron 
There would inthis tase be available, per cent. 
gig iron employed, to.increase the temperature 


e bath anc | this : 
1 x61742—61742 calories 


4.25 475.2=2019.6 ,, 
6.00% 722.4=4334.4 ,, 


Total... 12,5282 ,, 

The specific heat of molten iron is as yet not 
known, butas in the case of molten pig iron it is 
about 50 per cent, higher than that of pig iron from 
0 deg. to 200 deg. and as the specific heat of iron at 
the usual degree of temperature is 0.11 the specific 
heat of molten iron may be set down at about 0.16. 
The temperature of the bath would in consequence 
be increased, during the process, to the extent of 
12,528 : 16=783 deg. and asits original temperature 
was 1400 deg., the final temperature would, in that 
case, beabout 2200 deg. As no method has hitherto 
been invented by which such high degrees of tem- 
perature as those just mentioned can be measured, 
it is Obviously impossible to know for certain how 
nearly this estimated degree of heat coincides with 
the real fact; but that the figure derived from the 
said calculations cannot be far from the truth seems 
to be established by Kupelweiser’s observations on 
the fusibility of platina in molten Bessemer metal. 
During his experiments at Heft he found that a 
tolerably thick piece of platina wire, inserted in 
the jet of soft iron running out from the Bessemer 

, was fused in a few seconds, but when a 
little specular iron had been added to the ladlé and 
the steel had been run into the moulds, a platina 
wire inserted in the still perfectly liquid metal was 
not fused at all. As the degree of heat requisite 
to fuse platina is, according to the investigations of 
Sainte Claire Deville, below 1900 deg., it would 
appear that the temperature of 2200 deg. assigned 
to the Bessemer iron, on completion of process, has 
much ee 
In the foregoing has been shown what influence 
is exercised by the composition of the pig iron on 
the amount of heat generated in the Bessemer pro- 
cess, but the temperature attained is not, however, 
exclusively dependant on this and on the ific 
heat of the bath, but also on the time required for 
the, combustion, inasmuch as. the loss of heat by 


agmust be ter in proportion as 
iene. is is 


of 
of 


erefore not 
that in nee ag of the substances 

9 the composition of pig iron undergo 
ion during the ess, for unless a con- 





tion of the heat generated thereby is 
} ithe combustion must, besides, be 
tapidity ; but for this purpose 


nt pply of blast is necessary, a ly 
i ot be procured except by Y sowettel 


ree. Bees imparted to the walls of the 
the i uction of the pig iron will 


| lll dee. angus algo consi ggdiftdinence the cocling w ich takes 


"aite 


piacé through Fadiation from the said ‘walla, besides 





. 


on} * a Technical Jowrnal, Stockholm, 1871, 


this as it,may, however, it is a fact ) 
* see Illustrated Technical Journal, Stockholm, 1871, 








“page 107. 


ing the basis of calculation of the force required 
Bessemer furnace I take the liberty of 


the the 
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which it is evident that the amount of heat lost per 
weight unit of pigiron through the walls must be 
less in ion as the quantity of pig iron under 
treatment is increased, for if the furnaces are pro- 
Lars. game. ee the surfaces of their walls will 
not ted ina ratio eepestanete to the 
space inj from which it follows that the loss of 
heat will be comparatively less in working with 

In the caloulations of heat hereinbefore specified, 
no aceounthas been taken of the cooling through 
the be ge mentioned; and as this cooling cannot 
be exitirely ented, even with the best heated 
furnaces and the heaviest charges and the greatest 
acceleration. of the process, it is evident that the 
conclusions as to temperature mentioned above 
must.be a little too high, unless the cooling in 
quests maybe com ted by the circumstance 

t, on the other hand, no account has been taken 
of the-tise in temperature which mast be caused by 
the leaving the furnace under a pressure 
depending on the size of the nozzle, but more or 
less exceeding that of the atmospheric air. 

When gases expand it is known that they absorb 
heat, which is again liberated on their being con- 
denged in a co mding degree; It.is evident, 
therefore; that the higher the pressure sustained by 
oer their éecape. from a furnace, the less heat 

o they carry away with them, and the higher, con- 
scapend will. the deems of temperature in the 
furnace be, other conditions being assumed to be 
equal, . From thisit follows that narrower the 
apertare is for the escape of products of combustion 
from .a. Bessemer furnace, the hotter the charge 
must be, provided always that the blowing apparatus 
has:-force h to be ble of. pressing in the 
same quantity of air, notwithstanding the increased 
resistance, so-that the process is not retarded by 
reason of the. contraeted aperture of the nozzle. 

As already stated, no account has been taken in 
the foregoing calculations.as to heat, of the rise in 
temperature occasioned by the circumstance just 
adverted to, but-owing to the difficulty of determin- 
ing which of the figures comprised between the two 
extremé limits denoting the quantities of specific 
heat (for constant pressure and constant volume) 
mer the correct ones, they have, in accordance 

ith-M. Jordan; simply been estimated at the same 
degrees as if the gases, in escapingfrom the Bessemer 
furnace had only the pressure of the surrounding 
ree ys That component part of the pig iron, 
the calorific action of which, during combustion with 
atmospheric air, has the least justice done to it by 
this estimate is the carbon, ihasmuch as the com- 
bastion of this substance produces the greatest 
quantity of gas; but in order to indicate the limits 
within which the error thus committed must lie, it 
has been explained in a foot-note how the result 
would turn-out if it could» be allowed to compute 
the ific quantities of heat in the gases as low as 
in their state of constant volume, 

(To be cottinued.) 








NOTES FROM PARIS. 
~ ‘Part, July 22, 1872. 
: IsocuRoNovs GOVERNOR. J 

M. YvoN° Vierarceav, Member of the Academy of 
Sciehees presented recently to the academy the results of his 
long investigation on governors, and exhibited an apparatus 
constructed upon his calculations by M. L. B which 
realises with-wonderful-exactness the results of the calcula- 
tions. The isochronous r is one which maintains a 
constant speed in a machine, in spite of the considerable 
variations that may occur in the work put hava it. The 
governor, can maintain this constant speed either in acting 
upon the motor or upon the resistance. Thus, in the case 
of an engine Griving machine tools, if a certain number of 
these are stopped, the governor acts upon the valve and 
diminishes the mechanical work done by the engine, bring- 


In 


be 


made to work, under 


and | picture, and the other a grating, which 


proportion of 1 to 6, or beyond, depends entirely on the 
care which the maker has bestowed in working to the 
theoretical data, and the amount by which he has reduced 
the friction of the moving parts. 

In spite of the greatest precautions, it will happen that 
the density of the metal employed will not be exactly that 
upon which the calculations are based, and the dimensions 
given by the maker, will not be entirely in accordance with 
the drawings. From these causes arises a fault in the 
isochronism, to correct which it is necessary to employ means 
for regulating the apparatus. This problem resolving itself 
into four equations, M. Yvon Villarceau has been led to 
combine four distinct variations, changing the maus of the 
body of the regulator, and the movement of three 
bodies f part of the main weight. Each of these 
plays a very important part in fulfilling the theoretical re- 
quirements. The flyers are trapezoidal in form, they are 
made in aluminium, in order better to approach condition of 
iosochronism, the rods are of steel, and the other parts of 
the principal mass are of al bronze. The appa- 
ratus is regulated in the following manner: The governor. 
being connected with clockwork, the speed, w is ob- 
served that is acquired under the action of the moving 
weight, and the angle, a, the rods make with the vertical. 
The driving weight is varied, and four groups of valves for 
w and @ are observed. Thus experimental data are obtained 
necessary for calculating the necessary movement to be 
given to the regulating weights, and the required variations 


of the main body. 

The regulation being comanleter: im, accordance with the 
theoretical requirements, if new observations of the speed 
are commenced, it will be found that, whatever will be the 
driving weight between the extreme given limits, there will 
be very little differencé'in the speed which it is desired to 
obtain. 

Thus in the first trial-made on the 20th May, 1870, the 
driving weight was subjected to variations between 1 and 
6, and the speeds i showed an average difference 
relative to the mean speed, which only amounted to st; of 
the latter. Some faults in construction were corrected, and 
on a second trial the differences were reduced to ygyp- 
Putting the driving weight to its maximum of 264 Ib. 
variations in the resistance were produced arbitrarily by 
means of a brake. In this way 51 observations were made 
in 30 minutes, which showed that the average variation of 
the governor, as compared with a chronometer, was only 
0.2 seconds. 

M. Yvon Villarceau remarked, in conclusion, that M. 
Bréguet, in his first trial with the new apparatus attained 
a great degree of precision. “He was happy to produce 
before the academy a new proof of the injustice of the 
accusation often made against mathematical theories, con- 
founding these theories with false applications which have 
been too often made. In this case the application has been 
made with such care that the maker has not*made the least 
departure from the dimensions and the weight given on the 
drawings. At the request of M. Bréguet, M. Villarceau made 
in his name the declaration that this was the first time 
during his long career that he had ever known a pure 
theory carried perfectly into practice on the first trial. 


Tue Society or Crvit ENGINEERS. 


In a recent number we alluded: to the inauguration of 
thenew building of the Society of Civil i of 
Paris. A somewhat detailed description of the building 
will ‘be found of interest. The house, as we said, is 
situated between the Rue Bergére and the Boulevard 
Montmartre, and consists of a ground floor 5 ft. above 
the street level, allowing for a well lighted basement, and 
having a first and second story; on the mansard roof 
which covers the building, is contained living accommoda- 
tion and various offices. The facade is very plain; the 
street entry and the windows of the theatre are alone 
somewhat decorated. Throughout the whole the architect 
has. freely shown the constructive parts, and the girders 
and joists are all visible. 

The ground floor is reached by a stone landing which 
gives upon the»entry vestibule to the right in the porter’s 
room. The landing leads to a second vestibule, where, on 
the left, is a large glazed opening, in the middle of which 
is the door of the waiting-room, extending the whole depth 
of the building. This room is painted, and has a ceiling, 
with the girders and joists of iron, the spaces between 
which are filled in with terra cotta. On the other side of 
the vestibule is a hat-room, lavatory, &c. Opposite the 
entry is the well of the staircase, leading to the upper floor 
and to the basement, which contain a model room, the 
warming apparatus, and various services connected with 


the building. 

On the first floor is the library, the council, room, and 
the dep6t for documents. The decorations are similar here 
to those of the waiting-room. In the library, bookcases 
oak cover the walls, On the second floor is the the 
which occupies the whole length of the building. 
room, well lighted, is arranged as an amphitheatre, 
walls are covered with a high wainscot, surmounted with 
painted frieze. The two end walls haye, the-one# 
serves 
ing purposes, the vitiated air leaving large chimneys 
situated at the four angles. The calling lo male with un- 


fio 
a4 


~ 
: 


enter into debates of the 
which affect the well-being f° 
the history of the Society, he remarked that its birth dates 
back only to March 4, 1848, a year after which time, there 
were 248 members. Passing in review the series of yearly 
presidents, of whom M. Flachat was one of the most fre- 
quently elected, he showed the 

which now includes 997 members. 
ment of the expenses incurred 

building, and which amounted to 10,790/,, including the 
purchase of land, and he proposed a vote of thanks to M. 
Deminuid, whose design was accepted, and carried out. 


Many members ofthe Society, in spite of their lively 
sympathy with the speaker, whose devotion was thoroughly 
the circle of discussion beyond professional limits. In this 
objection we also join, for the members of a society like 
that of the Civil Engineers have already too little time to 
devote to true professional matters, and would lose much, 
and gain nothing by permitting the introduction of political 
debate into their theatre. 





THE FIRST WORKING YEAR OF THE 
‘RIGI RAILWAY, 

THE completion of the Rigi Railway in 1870 was pre- 
vented by the war, owing to which certain materials ordered 
from Lothringia could not be furnished. 

The remaining part of the line between Vitznau and 
Staffelhthe, about 3,1:miles, was opened on the 23th May, 
1871, and from that date till 15th October there were, in 
accordance with the prospectus, 457 journeys of passenger 
trains up the mountain, and the same number down, and, 
in addition 294 journeys of passenger trains up and down, 
not projected in the working plan. Goods trains made 
245 journeys up and the same number down, in all 490. 
The entire number of journeys by passenger and goods 
trains, during the working season, is thus 1992. As there 
were only three locomotives employed, this gives us, on an 
average, 664 journeys for each engine. 

The daily number of journeys during the working season 
was, on an average, 13, or 4.5 for each engines. The ground 
passed over by the engines is, in all, 6300 miles. 

If we deduct from the entire line the more level part of 
it and commence to reckon from where the incline reaches 
25 per cent. we have of this steeper part 30 miles, and, 
therefore, for the distance passed over by the engines 
1992 x 30=59,760, or, for each engine, on an average, 
(say) 19,920 miles. 

The greatest number of passengers was carried on 


7th August, this being : 
Up the mountain ... ove 545 
Down the mountain 425 
Total pa o- 970 


There were in all 6062} passengers by the railway (up 
the mountain 31,559}) and from these the receipts : 
£ 


Were be one eos 8899 
Also 6437.5 ewt. luggage 286 
And$2,005 ,, a 1109 

Entire receipts £10,294 


After deduction of working expenses a net amount of 
74811. remains, and is thus disposed of : 


£ 
a. Dividend on capital of 54,0007. 
at 10 per cent. ee ove vs» 5400 
b. To reserve fund .,. j 1600 
ec. To next account ... ob éoo 481 
£7481 


A very favourable result, which’ fully agrees with a pre- 

dicted profitableness of the undertaking. It is further to 

be remarked, that, throughout the season, not a single 

accident has happened; a fact which argues well for the 

efficiency of the system, and the care bestowed in work- 
it. 


A second Rigi Railway Company has been formed in 
Arth, with the view of making a line from that place, which 
will join the other line at Staffelhéhe. It is thus probable 
that this year, not only from Vitznau, but also from Arth, 
it will be possible to go to the top of the Rigi in comfort- 
able railway carriages; an achievement which would have 
been thought Utopian ten years ago. 





Hzaurn or Great C1t1es.—In 1870, the number of deaths 
per 1000 of the population was as follows in some of the 


‘chief cities of the world: Montreal, 31 Th gir! ye 81; 


Vienna, 20%; New York, 284; 3 25; New 
Seek Sica reat 
Y, 494+ 


San 








power varies in the 





apartments of the librarian, store-rooms, &c. L 
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THE M°KEAN ROCK DRILL. 
« ~ { (For Description, see opposite Page.) 
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THE M°KEAN ROCK DRILL: 


CONSTRUCTED BY MESSRS. P. AND W. MACLELLAN, ENGINEERS, GLASGOW. 


BR REE. VASA MSV S . 
Tue perfection of mechanical appliances to substitute 
hand-labour in the tedious and costly process of rock-boring 
has of late years occupied the attention of many able engi- 
neers, and a large variety of machines, more or less 
meritorious and successful, have been constructed and em- 
ployed. The best known of this class—those designed and 
employed by Sommeillier in the construction of the Mont 
Cenis Tunnel—were described and illustrated by us on a 
recent occasion (see ENGINEERING, vol. xiii. page 391.) 
But although the Sommeillier drill reflects the greatest 


\ | credit on its designer, and although it performed invaiu- 


able work, it was complicated in its details, costly in re- 
pairs, and, compared to more recent apparatus for perform- 
ing the same work, was imperfect in its action. Associated 
with the name of its designer, and the great undertaking 
carried through by its assistance, the Sommeillier rock- 
boring machine will be remembered with interest, rather 
than reproduced in practice, and it has already given place 
to others simpler in design, more rapid in action, and less 
expensive to maintain. 

One of these, which has done good service in America 
upon the works of the Hoosac Tunnel, and which has since 
been brought into this country, is the Burleigh drill; but 
more lately a machine has been introduced which, by the 
simplicity of its details, and its rapidity in regular working, 
appears to surpass all that has yet been done in this direc- 
tion. This is the McKean rock drill, which we illustrate this 
week, and shall proceed to describe. It is right to premise 
that the form of drill which is now being manufacture: 
has been developed by a long experience, extending over 
several years, and has been gradually perfected from a large 
number of experiments. So long since as 1866 Mr. 
McKean turned his attention to the introduction of the 
Haupt boring machine to this country. This drill had been 
employed to a considerable extent in America, especially 
upon the Hoosac Tunnel; but it . fell far short of the 
necessary requirements, and, abandoning this arrangement, 
the inventor has succeeded in constructing a machine 
which, we think, will supersede any of the same class that 
have yet been introduced. 

The great advantages possessed by the McKean drill are, 
that it consists of but few parts, all of which are well de- 
signed for compactness and strength; that it can be ad- 
justed to any required position, so that holes can be drilled 
at any angle, the machine working with equal facility in 
every direction; that its moving parts are only two, the 
piston and piston rods with the cutter bar, and the valve ; 
that it is adapted to deliver from 500 to 1000 blows per 
minute, while the stroke of the piston and fall of the cutter 
bar is only 2}in. or 3 in. ; that it is manipulated with the 
greatest ease, and that it is inexpensive. Moreover, as 
there is no shock whatever upon any part of the machine 
except the cutter bar and piston, which is cushioned by 
the steam, or air in the cylinder, the wear is reduced to 
a minimum. 

The illustrations on the opposite and present pages show in 
full detail the construction of the McKean rock drill as it is 
now being manufactured, and combining, as we have said, 
the results of many F ago experiments. Figs. 1 to 5 are eleva- 
tions and sections. Fig. 1 being aside elevationof the machine, 
Fig. 2 a sectional plan, and Figs. 8, 4, and 5 are transverse 
sections on the various lines indicated on Fig. 2. The other 
drawings show:the machine adapted for various purpcses, 
Figs. 6, 7, and 8 being a plan, elevation, and end view of 
the drill mounted on a carriage for working in a tunnel or 
heading, and Figs. 9, 10, and 11 represent it adjusted for 
quarry work. Referring to Figs. 1 to 5, it will be seen 
that the cylinder, valve chest, and frame for carrying the 
guides and bearings for the piston, valve rods, and other 
parts of the machine, are cast in one piece. The steam 





cylinder is marked a, and the valve chest 5; it will be seen 
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from Figs. 2 and 8 that the valve seating is formed of a 
Small cylinder, c, placed within the valve chest, which is 
situated on one side of the cylinder, a, Fig. 2, and 
extends for nearly its own depth. The valve itself, d, 
is cylindrical, its axis is parallel to that of the piston 
and on there is formed a projecting curved 
seal & Fie ftwing thé working paft of the Valve, 
i alternately covers and uncovers the admission 
\that extend the whole length of ‘the valve chest, c._. 
in Fi the exhaust port is formied between the ad- 
ion ports, and Opens into the ceatfe of the cylindriéal 
villve, which has direct communication with a pipe 
leailing off from the machine. By a simple arrange: 
thémse of a stuffing box for the valve spindle is avoi 
asPhown in Fig/2, The valve spindle, d', is‘ formed at 
tha,end, which is. within the valve cylinder, c, with a 
shoulder, d*, fitted. steam-tight to the cylinder, e; on the 
underside of this shoulder there is a projecting piece, 
#, which fits in # groove formed io the end of the valve, d. 
The oscillating movément required for actuating the valve 
i} given by the spindle through the key, d*, and the 
ve. At the bottom of the valve a shoulder, d‘, is also 
med, fitting tightly in the cylinder. By this means 
escape of steam is prevented, and sufficient friction is 
ced to avoid any excessive motion of the valve from 
action of the tappets, which actuate the spindle. These 
oped are shdwn in Fig. 2, at J, 7, where it will be seen 
it they are attached to a sleeve fastened upon the valve 
spindle, and at guch an angle on each side of the centre line, 
the valve spindle and piston rod, that they 
--by the enlarged portions of the latter, 
@ see presently, The piston, ~ Fig. 2, 
in on one piece with the piston rod, 
g; and the tool holder, g'. Grooves are formed in the piston, 
asshown at f’, to receive metallic piston rings. It will 
be seen that the rod in advance of the piston is of a dia- 
meter larger than that at the rear, in order that safficient 
strength may be obtained for carrying the cutting bar. The 
piston rod, g’, passes through a stuffing box in the cylinder, 
and takes a bearing at the end of the frame of the drill, as 
shown at i, Fig, 2; and as the rod on the front side of the 
piston also passes through a stuffing box, it will be seen 
that the chief moving part of the machine is supported at 
three places in its length. Upon the piston rod, g’, an en- 
largemept, &',.47, *, is made with two conical faces, as 
shown; the valve. tappets, { 7, are in contact with these 
faces, and the reciprocating motion of the piston rod imparts 
to them the necessary motion for actuating ‘the valve. It 
need scarcely be mentioned that the angle of the tappets can 
be adjusted at will to regulate the distribution of the steam. 
This enlargement of the piston rod, and the formation of in- 
clined surfaces, for driving tappets, is not, however, a new 
arrangement, its adaptation only to this machine being 
novel.’ Figs. 1, 2, and 4 show that between the sloping 
or conical surfaces of the enlargement of the piston rod 
there isu straight length, k*, in which are cut ratchet teeth, 
in an ‘bbliqde direction around the surface. By the ar- 
rangement shown in the drawings, Figs. 1 and 2, these 
teeth come in contact with a grooved bar, m, the grooves, 
m', being cut to correspond with the’ teeth in *. In the 
frame of the drill is formed a recess, in which a spring, m?, 
Figs. 2 and 4 is placed, the centre of the spring pressing 
against the back of the grooved plate, m. At the forward 
stroke of the piston, the enlargement, k*, pressing against 
m, depresses it, forcing it into the recess, but at the return 
stroke, the teeth of 4*, engaging in the grooves of m, give 
a rotating movement to the piston rod, piston, and cutter 
bar, so’'that a slow and constant turning of the cutter is 
effected. This isthe arrangement illustrated ; another, and 
very good modification of this part of the machine consists 
in the ‘substitution of a grooved cylinder for the plate, m, 
keyed on to the same shaft as a ratchet wheel checked in one 
direction by a pawl. In the forward movement of the 
piston rod, the teeth, 4°, engaging in the teeth of the 
cylinder drive it and the ratchet, but in the return stroke, 
the pawl arresting the movement of the latter, the piston is 
driven round. In either case the amount of rotary motion 
imparted during each stroke is about one-sixteenth of a 
revolution. 

The automatic feed arrangement for keeping the end of 
the cutter in contact with the rock is shown in Figs. 1, 2, 
and 8.' A double.threaded screw, with a key way in it, as 
shown, extends from end to end ‘of the machine, the rear 
bearing ‘being formed by a bracket, o', attached to the 
frame, j; and the forward one at n' n? in the turning plate of 
the drill, Fig. 5. On the outside of the cylinder, a, Fig. 1, two 
stops, o*, are cast, and between these stops is placed a nut, 
n', which is prevented from turning by being made with a 
flat side bearing against the outside of the cylinder, a. 
Through this nut the screw, m, passes. Towards the rear 
end of the machine a sleeve, p, with a ratchet face, p', 
is passed over the screw, which would run freely within 
it were it not for a key, which is placed within 
the rleeve, and fits into the key-way on the screw, n. 
Fitting into the ratchet, p’, is a second ratchet, ¢, with 
an arm, 'y', that is attached to the tappets, ' (see Hie. 8) 
which give'a reciprocating motion to the ratchet, 9, and a 
constant ‘revolving motion to the sleeve, p', the key in 
which drives the screw, which turns the nut, n', and with 
it the whole drill, whilst the screw, n, travels freely through 
the sleeve; p. By this means a constant and regular feed 
is obtained. ‘The énd of the screw at o is, however, made 
square for the reception of a lever, by which the automatic 
feed can be replaced by a hand movement. Thecutter bar, 





h, Figs. 1 and 2, is keyed into the forward end of the piston, 
g', the fastenin, made adjustable by means of-a 
cow thread and ude face of the nit mergers 
being grooved, so that when it is screwed up tight, an 
key Griven in, there is no possibility of the key shaking 
loose and the cutter becoming “ 1s 
Figs. 6 to 11 _yarious modes*0f- mounting” the 
McKean drill for t classes of work ; but-in-all cases 
a universal métio btained. For tunselling and 
operations, the e shown in Figs, 6,4, "and 8 i 
It consists of a'fOur-wheeled carriage, I, rumning 
the wheels ; mounted on short int 
order that the space beneath the : 
any accumulation of débris. Upon ar 
a horizontal bar, L, with a end, 
as shown at L', and a “mo 
standard, T, the forward end ofthe bar 
the curved path, N, On the front end 
mounted a hollow cross-bar, O, con: 16 
by the socket, P;,in which the standard, Q, cam, 
quired. A worm wheel, L‘, is mounted on the 
shown, and ‘is fastened to it by a key, fitted intoa 
groove in the shaft, which allows the latter to slide through 
the wheel, but’prevents it turning independently. A small 
worm wheel, L*, is mounted in a bracket, L*, and by turn- 
ing this wheel, the shaft, L, is turned, an@ean be adjusted 
to any position required. The socket, P; is kept in contact 
with the standard, O, by set screws, O', and the standard 
itself as well as T is provided with a means of fixing. the 
machine firmly against the sides of the heading. _is 
done as shown 7 the drawing by screws, provided with 
inted shoes, 8, U+. _. p . 
e~ working in open ¢utting, a different form of mounting 
is adopted, as shown in Figs. 9, 10, and 11. The frame in 
this case consists of two side plates of cast iron, A, each of 
which have at both ends a socket, A’, for the reception of 
bars, B, on which the machine rests; the bars are pointed 
at the bottom, and are kept in position by set screws, C, 
in the sockets, A’. In the centre of each of the side plates 
is formed a bearing, A®, for a large tubular D, which 
can be turned to any desired angle, and firmly in posi- 
tion by the set screws, E, The length of the tubular shaft 
and the distance apart of the frames, depends upon the 
number of drills which it is desired to operate at one time. 
In most cases it would be found convenient to employ only 
one drill, but where it is desired to bore a row of holes 
simultaneously, the number can be multiplied. . Upon 


the shaft, D, and turning asound it, is fixed a K, 
with set screws, G, G, forfixing it in any poberriens ay : 


One side of this bearing is made flat, with a cireula 

as shown in Fig. 5, page 54. Into this recess is 

circular plate, H, of the form shown in Fig. 5, and h : 

its periphery bevelled to an angle of 45 deg. Clamps of a 
peculiar form serve to keep the plate, H, in firm contact 
with the bearing, F. They consist of two bolts, F?, Fig. 5, 
the heads of which are formed on one 
bevelled to an angle of 45 deg. By turning the nuts of 
these bolts, the bevelled heads are brought in contact with 
the dise plate, H, which can thus be retained at any angle. 
On the back of the plate, H, are placed the sockets, which 
support the standard, j, and the screw, n, of the machine, 
already described. In the foregoing description of the 
McKean drill we have alluded to it as being driven by 
steam ; this would, of course, be the case in all open work, 
and even in short headings, but compressed air would be 
required for tannel work. 

In conclusion, we may add a few words upon the regular 
performance of the machines, one of which may be seen 
daily in operation at 42, Borough-road. This machine is 
of the size used for quarry work or open cutting, 
weighing about 1f 
frame, as a. 9, 10, and 11 of our engraving. A 
smaller, and, 
form, is being w4uufactured, which can be handled by one 
man. With ure of 75 Ib. to the inch, it will drill; 
as a maximum, 4 2} in. shole to a depth of 12 in. per minute 
in Aberdeen bat the average Guty may be esti- 
mated at from in,40.9 in. per minute, and the number of 
strokes from tol It is true some other machines 
have shown as high a duty as this, but none have hitherto 
been brought ent which so completely fulfil all the varied 


requirements, 
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THE CARDIFF SHOW. par scaler of thus Ppt ing has fixed on it one of Korting’s injectors, this being 
(Conolyded from page'88.))' si!) Ay con, ¥ oe sary fh te used for'filling the tank: from water at the roadside, and 
SrzaM-PLovensine Encives anp CuLriv. at ey | Seles ie available ia. case of necessity 0s 8 fre engine. 
Macurvery. INH ted. , F ethan web T airm i “Anothef novelty at Mesirs, Aveling’s stand was a pair of 
Suxce the competition at Wolverhampton last year, the ly employed for the conveyance of other b lore radial wagons, constructed on the plans of the late Mr. W. 


leading makers of steam-cultivating mac’ 
so busily employed executing 
neither time nor inclination to 


with this branch of agricultural engineering 
description here. We noticed, however, at the stgn 
Messrs. John Fowler and Co., two new 


a beetroot lifter, both ames > pb se by ths ste 
cultivating engines. Im order to “be 
. which these implements tne to ) ser’ Pray. fi 
describe sy how ih gg of the hettro 
at present effected. = tuts ° 
At present, Ba every single 
and fted out,of the. 
or a spade, ei subsequently 
top, with its: leaves, is ent off, 
the root, removed by shaking, an opera’ 
rally done by children and women, 
are placed in large heaps, each 
number of baskets of a given 
approximate yield of the field, ps, 
fetched away by.carts and , and conveyed either 
direct to the sugag mill, or to the ditches in jyhich they ate 
being stored up. 
It is not only the considerable bulk of. sikoeop; amount- 
ing to 200 to 400 cwt. per acre, which causes a great deal 
of labour and trouble to the farmer. His difficulties are 
frequently increased by the peculiarities of the 
During very dry autumns the spading and enon a 
beetroot is excessively’ hard w ’ 
men, whilst in wet i ease cn eee material |: 
from the soft and half-broken fields is a terrible business 
for horses and cattle. 
Frequent attempts have been made with a view of substi- 
tuting a draught implement for the spade or fork generally in 
use-on beetroot growing estates, These to four ball are 
simple two-tined cultivators drawn bes to bullocks 





to the roots of the plants, and this, 
why the implement, notwithstandin; simplicity, 
came into general use. In really dry seasons, when it 
most wanted, the draught it requires is so so great, that it can 
scarcely be worked by animals. Since ~ 
duction of steam-ploughing machinery’ ‘6 yot estates, 
the want of power for any really useful © 

longer an obstacle, and we the rin th 

beetroot extractor at the present 

principle of Fowler’s patent turning cultivator ; the front 
wheel with its steering apparatus, the, dranght lever 
the pulling centre behind the steering wheel; the 
paratus worked by this lever, and the cranked axle 
two hind wheels being almost identical with the 
cultivator. Instead of the nine or eleven 
find six tines fixed to the frame behind the hind w 
as to take six rows of beet at once. The depth 
tines in the ground is 12 in., and their distance, laterally, is 
adjustable, sq as to be used for rows from 14 to 20 to, 
apart ; 30.to 36 scraper day ean aaally besseted tp with 
this implement. 

The second really difficult operation mo nthe Beetroot 
harvest is the removal of the crops, especially in -wet- 
weather.. A numbeg.of carts capable of containing 25 to 
30 cwt. of beets each (of,,which one specimen is exhibited ) 
is provided :for.this, purpose. The box-shaped main part 
of the wagon is placed on a. frame with three: wheels, and 
can, for the purpose of unloading, be readily upset, turning 
round the main axle of the. two hind wheels... The front 
wheel, carried. similarly to the wheebof the cultivator, is | s 
provided with a steerage; and a pulling .levary with the 
pulling centre behind the front’ wheel, is. attachedito the 
iron main frame of.the wagon. The latter arfangement is 
most essential for giving to the wagons the steer- 
age power when pulled by tha som rc es a 
readily be fixed to the mov nt carriage, 80 the 
cart becomes then a pr. » agricultural. wagon, to be 
drawn by ong.or two horses, 

It is intended to connect from six,toeight of these wagons, 
thus forming a train, to the wire rope of a-steam ploughing 
tackle, placed into the field. which is,about to be cléared. 
Half;the,number.pf the carts are placed \as if intended to 

go in the opposite direction of the other--half- of »the train, 
the two. middle wagons being hooked together back to back. 

Each of the frout carts is provided with thé-simple steering 
apparatus mentigned above; the-others: may~ be oe 

LS Re 
‘and heaps -of | 


cae 


easily., close: up to the; 
leah aot east canted guages The wagons are then 
to.the headlands. * Here the trains 
are alter a "tai traction aniainateinen them } 
on the 


ordinary,farm roads direct 
horse shafts are fixed, and they are Gis eer cspecetcty 


hinery bene been 
orders, that they have had 
bring out any novelties, and 
hence we found at the Cardiff show but few exhibits connected 


d of 
and important im- 
plements for the cultivation of beetroot, which deserve a 
special notice. These two implements, which we illustrate 
on page 58 of the present number, are a stéerable cart and 


p of opt ie 


hn 's 90} 


them were sent to extensive estates in Peru, 
are, as we understand, doing remarkably well. 
It is peldiipally by the ready way of steering these carts 
ly from the direction of the wire ropes over the 

field, and\@f using them as ordinary horse or mule carts, if 
traction @ngines cannot be employed, that the system 
promises.to become more generally adopted, and its practical 
value “a landowners extensively realised. 
iso notice essrs. Fowler's stand evidence that 


























iz@last year, as they showed one of their douhle 
of a similar class to that by which the prize 


. also e hibited 
eee. : 


anger so 
8 we have rentbiied are ad- 
and finish. 
J..and F. Howard, the only 
“connected with steam cultivating apparatus was a 
. cultivator with self-lifting arrangement. This 
implement was shown in action also at a field not far from 
pete whete Messrs Howard had two sets of culti- 


this eld we are unable to speak ofthe 
tivator just mentioned. “We are informed, however, 
abhi audnage in its action. sagen pease | 
nod tees-saidine anise Prieer a0" 
¢ to H.R.H. the Prince of Mieg ble they | 

ib on tee con bee and a}; 
[drum engine 





: engines 
of the same class as that to which their 
boiler was fittedat Wolverhampton. In the case of 
‘the engine of which we are now speaking, however, the 
patent boiler has been replaced by one of the ordinary loco- 
motive type. 

The Ravensthorpe Engineering Company, of Mirfield, 
showed a.set,of ploughing tackle for working on Mr. Fiske’s 
system, Pg 'T which has already been fully described in 
our only alteration in this tackle which we 

vit abv been made since its trial at Wolverhamp- 
consists in the steerage of the windlasses now 


being so that they can be steered from the rear, a 
ement. 

hed : exhibit connected with steam cultivation 

‘which-weishall notice here is a windlass, shown by Mr. 

E. /’of Stoney Stratford. According to Mr. 


the power of the-engime is trans- 

aeons to ti windlace by an india-rubber belt, which can 
be-shifted so as to run ‘pm'either one ‘of three pulleys with 
which the windlass’ is furnishiéd, “pulleys the 
central one runs loose on “its shaft, while the’ others drive 
the right and left-hand winding drums ly. The 
motion of the — is transmitted to the winding drums 
by bevel gear, a bevel pinion on the piilley gearing into 
another on a sal shaft, which carries at its outer end 
another bevel wheel gearing into a bevel wheel on the 
drum. The windlass would be much improved by 
the substitution of spur gear for this bevel gear, and we 
see no reason why this should not be done. Mr. Hayes 
claims that with his plan of driving the windlass by a belt 
there is much less chance of breakage in the event of the 
yr sar meeting with a sudden resistance; and the 

undoubtedly 


system has ¥ this to reconrmend it. 
Traction, PorTABLE, AND STATIONARY Exonres AND 
Bomess. 


In speaking of traction engines it is of course natural that 
we ‘should ‘commence ‘with Messrs. A‘ ‘“and ° Porter. 
This'firnywas represented at Cardiff by one > ‘their'10-horse 
engines of the pattern which took the “first prize in the 
memorable*Wolverhampton competition, atid by” an admi- 
rable little six-horse engine'with Mr." W. B Adams’ 
spring-tyred driving wheels, similar, with the near or of 
the elastic wheels, to the “usual steam sappers” t by 
Messts. Aveling for the use of the Royal Enginee 
noticed om the engine last mentioned two novelties, owas 
we must direct attention here. The first of these is a very 
simple arrangement for grid of the noise of the ex- 
haust temporarily when passing an “awkwatd” horse, or on 
other similar: and it consists simply of an éxhaust 
pipe of-full size led from’ the to the feed “water 
tank, anda throttle’ valve introduced into ‘ the" or di- 
nary “exhaust pipe between’ the ‘ant’ the blast 
ndzzle. Se ee 
done is to close'the throttle’valve, when the « 
passes back tothe feed tank, andis ¢ it & chit tg 
posible to stop the nie ofthe exhaust fora wailent tine 
to enable the engine ‘to pass any horse that shows signs of 
being’ “restive. Under ordinary  circtimstances ‘also, by 
the} partially closing the throttle valve, « portion of the exhaust 


‘a trigine 
“and, who had 
SES FE EF 


The other point of novelty to which we referred is that 





by animal power. 


ago a 





Bridges Adams. We intend in an early number to publish 
an engraving of these wagons, but meantime we may 
l terms. The two wagons, then, are 
each carried on a single pair of wheels, but they are connected 
by a strong tie bar, which not only couples them, but 
supports the two bodies in a horizontal position. At the 
same time the tie bar leaves each wagon free to move, 
so that the axle may assume a position radial to the 
curve which the wagons are traversing, while by the dis- 
connecting the wagons at their adjacent ends, either body 
can be “tipped” so as to discharge the load. The radial 
position of the axles is ensured by the arrangement of 
link between the bodies, connecting an arm projecting in a 
line with the off side of oné body with a corresponding arm 
projecting in a line with the near side of the other. 
| Thig of,wagon appears well adapted for use with 
when the whole load to be carried 

i aegagadm the pair of wagons thus arranged. 

particular 





ood: 


system in possesses at advantages 
namely, that of rg weg er in proportion 
to the dead w ‘enabling the whole load to 
be carried on w -of large eter. In Messrs. Aveling 


and Porter’s hands the nrge dam sure tO meet with a fair 
and thoroughly practical trial, and we hope to hear some- 
thing more of it, 


Besides their ploughing engines, Messrs. Fowler, of Leeds, 


of | exhibited one of their lively little six horse traction engines, 


and also @ traction. engine with india-rubber tyres, these 
tyres being protected by. a modified form of the shoes which 
Pelee our account of the last Smithfield Show 


of our twelfth volume.) 

Burrell, of Thetford, also showed an im- 
oored form of the protecting shoe for india-rubber tyres, 
which he exhibited at the Smithfield Show last December. 
This new form of shoe. is shown. by the, engraving which 
we subjoin.. From the latter. it will be seen that the rim of 




















Bots 


the oe is now protected by angle iron at the points wheré 
the contact. of the shoes was found to cause wear, while, by 
the flange formed; by the angle iron ring on one 
side, the tyre is prevented from.working out of the centre 
of the tread. Besides this wheel, Mr. Burrell showed some 





|} traction engines of good design and workmanship, of which 


we shall haye something to Say on a future occasion. 

As for, the portable engines at the Cardiff show, the 
novelties of construction were to be found almost exclu- 
pte the. engines. sent for trial, and as these have 
described by us, there remains little for us to 
say pay Infact, so,far as, we are aware, the only notice- 
able feature. connected with portable engines of which 


"We | we have not already made mention, is one.shown at the 


stand of, Messrs. Barford and Perkins (late. Amies and 
Barford), of Peterborough. . The novelty to which we refer 
is a mode of, adjusting a portable engine. in line with a 

machine, or other machine to be. driven, and a 
very, useful affair it is. All who have bad to do with port- 
able engines, in farmyards, know that sometimes it. is a 
matter of considerable trouble to get the flywheel fairly in 
line with the rigger of the thrashing machine, so that the 
belt may run true; and to ayoid this trouble Messrs. Bar~ 
ford se ‘Perkins make the portable engine capable of being 
ifted laterally on its axles, Thus a screw is provided by 


which the. fi 
smo 


ered with. As we have: said, the 
ul one, and it was rewarded by the 
ivec amedel. ms 
the stationary engines exhibited there is little 


to record. pgm pape co gr ioe varied from some 





the feed tank of the engine of which we have been speak- 





of really good design and finish to others, which appeared 
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IMPLEMENTS FOR BEETROOT CULTIVATION AT THE CARDIFF SHOW. 
CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, LEEDS. 


F MBAUCT. 


to have been planned to afford the least possible amount of 
power for the greatest possible reduction of our coal supply. 
We do not wish to be too hard upon certain firms whose 
special object it apparently is to satisfy the wants of those 
customers who think that cheapness is the sole virtue to be 
sought after in a steam engine; but we much wish that 
when the Royal Agricultural Society next hoid their trials 
of fixed or semi-fixed engines, they would render it com- 
pulsory that there should be submitted to trial any engine 
in the showyard which the judges might choose to select. If 
this selection was conducted with a fair amount of judgment, 
there might, we think, be put on record some of the largest 
consumptions of fuel per horse power per hour ever dreamt 
of. The results of such trials, would, we believe, have some 
beneficial effect on a certain class of engine users, who much 
require education in engineering matters. 

The presence in the Royal Agricultural Showyards, of the 
class of engines of which we have been speaking is the 
more annoying as really cheap engines can be constructed 
without resorting to any of the montrosities of design—or 
rather want of design—which characterise such engines 
generally. As an instance of the truth of this statement we 
may mention the neat little horizontal engines made by the 
Reading Iron Works Company, of which they showed at 
Cardiff examples of one, two, three, and four horse power re- 
spectively. We had occasion to speak favourably of this 
class of engines in our account of the Wolverhampton Show 
last year ; but we may repeat here, that while designed 
especially with reference to cheapness of manufacture, and 
while having no superfluous parts, they are yet thoroughly 
well proportioned, and calculated to do good service. 

While speaking of the Reading Iron Works Company, 
we must also mention a new form of boiler which was ex- 
hibited at their stand. This was the “nozzle” boiler de- 
signed and patented by Mr. Vaughan Pendred, the editor 
of our contemporary Zhe Engineer. This boiler is of the 
vertical type, and contains a cylindrical firebox united to a 
kind of combustion chamber of square section, the chimney 
leading off from the top of this chamber. The combustion 
chamber just mentioned is intersected by horizontal water 
tubes arranged in layers, the tubes of each layer crossing the 
combustion chamber at right angles to those above and below 
it. The leading peculiarity of the boiler consists in the means 
by which a circulation is caused to take place through the 
horizontal tubes, these tubes being fitted at each end with 
curved cast-iron nozzles or elbows driven firmly into them. 
At one end of each tube the nozzle is directed downwards, 
while at the other end it is directed upwards, and it is claimed 
that the difference of level thus.given to the effective inlet 
and outlet ends of the tubes is sufficient to cause ample 
circulation. The tube surface is no doubt most effectively 
exposed to the hot gases, and it was stated in our contem- 
porary last week that a boiler of this kind, having 80 square 
feet of surface, had been tested by the Reading Iron Works 
Company, and had evaporated 480 lb. of water per hour, 
a good rate of evaporation if the boiler was working with 
a natural draught, but one which is of course far below that 
often obtained with locomotive boilers working under the 
influence of the blast. It is also stated that an unlagged 
“ noazle” builer has given an evaporation of 91b. of water per 
pound of coal, the temperature of the feed being 40 deg. 
The rate of evaporation in this case is not given. We should 





add that access to the interior of the boiler for cleaning, &c., 
is given by making the shell in two parts, united by a 
bolted joint, so that by disconnecting this joint the upper 
part can be lifted off. 

The Isca Foundry Company exhibited an example of 
Miller’s cast-iron boiler, which has already been illustrated 
in our pages; and also a portion ofa new form of wrought- 
iron tubulous boiler, also designed by Mr. Miller. This 
boiler consists of series of wrought-iron tubes placed in a 
slightly inclined position, the lower ends of these tubes 
being closed, and the w ends being connected to vertical 
pipes or chambers of section, each of these chambers 
being divided by a vertical partition, which extends the 
main part of its height. The inclined tubes communicate 
with the space on one side of this partition, while circulating 
tubes, placed within the main tubes, extend through the 
partition so as to communicate with the space on the other 
side. The object of this arrangement is of course to sepa- 
rate the ascending and descending currents. It is possible 
that we may illustrate this boiler in an early number. 

In speaking of the boilers at the Cardiff show, we must 
not forget the Davey-Paxman boiler, of which there were 
several examples exhibited. We are glad to find that this 
boiler is fully justifying the good opinion we have already 
expressed concerning it, and that its use is largely extend- 
ing. The Howard safety boiler was also represented, but 
no modifications have been made in it requiring notice 


here. 
Frecp IwrLemMeEnts. 

In this division our space will permit us to treat of but 
very few exhibits, and in fact there are but few requiring 
notice. Mr. Henry Denton, of Wolverhampton, showed a 
reaping machine fitted with an arrangement of rake which 





upon a lever, the man working the machine depresses it and 
causes it to clear off the cut crop. 


fingers being unusually widely spaced, the knives having 
their cutting edges formed to an angle of 45 deg. 

Amongst the more purely agricultural implements may 
be mentioned the Aberdeen disc corn and seed drill of 
Messrs. B. Reid and Co., which obtained a silver medal. 
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IRON FRAMED THRASHING MACHINE AT THE CARDIFF SHOW. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., ENGINEERS, GAINSBOROUGH. 
: Fit.e. 























diameter, keyed upon the main axle. 


These afford large 

and prevent the wheels spreading. The 
shafts pivot upon a long bolt, and can therefore be folded 
back for stowage, or set at any angle to raise or depress the 
teeth according to thecropor ground. The tines are locked 


when in work by a simple spring arrangement. Mr. W. 
A, Wood has improved his reaping machine by al the 
form of the frame, simplifying the adjustment of the rakes, 
and adding a new ear-lifter and a third roller. 

Messrs. Penney and Co. exhibited a rotary manure- 
screen, in which the beaters travel in an opposite direction 
to the screen. It is coming into use for breaking up 
manures, for which purpose it is said to answer exceedingly 
well, and, according to the inventors, bids fair to ponte. 
Carr’s disintegrator for many purposes. Mr. T. Fhomas 
had his gorse-cutting machine at work, to which he has 
recently added a chaff-cutting arrangement, by which the 
gorse is cut up before it falls on the revolving spiked drum, 
where it is thoroughly bruised and prepared for cattle. 


Turasnine Macunes, Screens, Mitts, &c. 
The absence of any striking novel 
which we have referred in the engines 
Sears Seo eens ne ee ee at 
throughout the. show. Of the machines b 
few were distinguished by an consntial Sifference in the 
details of their construction, first’ and chief of these 








ieee 

was Messrs. Ransomes, Sims, and Head’s machine, which 
was fitted with their new polygonal chilled face heater 
drum. and concave with reversible bars, and their new 
straw shaker, both of which improvements were described 
and illustrated by us the week before last. Messrs. Clayton 
and Shuttleworth’s thrasher was fitted with Wilder’s patent 
self-feeding apparatus, a simple arrangement, of which we 
may give a description on some future occasion. 

One of the few novelties in thrashing machines requiring 
notice, was the machine with an iron frame exhibited 
by Messrs. Marshall, Sons, and Co., of Gainsborough. 
We give on the present page engravings of this ma- 
chine, which will show its construction, and render but 
a brief description . From the illustrations it will 
be seen that the side frames of the machines are formed of 
wrought-iron plates, stiffened at the joints by butt stripes, 
and at the edges by broad bars rivetted to them. In this 
way a very Strong and rigid frame is made, while every 
facility is afforded for the attachment of the plummer blocks 
for the various shafts. In the machine exhibited the plates 
were made rather thicker than necessary, and there is con- 
sequently a slight excess of weight; but this is a fault 
which can readily be corrected in subsequent machines, and 


altogether this system of constructing the framing of thrash- 
ing machines is one well attention from users of 
such machines in hot climates. the exception of the 


frames and iron wheels, the machine we illustrate is similar 


in construction to Messrs. Marshall’s ordinary machines, 
and its proportions and arrangement are good throughout. 

In Messrs. Nalder and Nalder’s machine the seed 
screen is now placed under the caving riddle, by which 
arrangement the chaff is sifted before it reaches the first 
blowers. Messrs. Riches and Watts’ thrasher is fitted with 
Child’s elevator, which effects separation very perfectly, 
both according to specific gravity and bulk. In this ma- 
shine the dressing part is placed at the top, the heavy 
working parts being brought near the ground, which 
reduces the vibration in working. Messrs. Ruston and 
Proctor have adopted a system of iron bracing in their ma- 
chine, which considerably increases its strength and capa- 
bility of resisting strains. 

The Reading iron Works Company showed a novelty in 
the form of a very small thrashing machine and gear 
adapted to be worked by a pony. This machine, we believe, 
has been made principally for use in Ireland, and it is in- 
tended to be employed on small holdings, where a pony gear 
is used to drive churns, chaff-cutters, &c. It is also intended 
to be employed as an auxiliary on large farms, where it 
may be used when a small quantity of straw is required. 

Amongst the straw elevators for steam power there were 
but a few so-called new implements. Amongst these were 
Messrs. Taskers’ 2-wheel balance elevator, or stacker, 

ich is compact, and works very light. Amongst the 


~ power machines Yorath’s portable elevator for unload- 


ing gons and carts in harvesting, and which consists of a 
gigant pitchfork 9 ft. long, worked from gear rigged up 
on a po Another “ new implement” in this class was 
Wright and Yorath’s double-action pitchfork, which con- 
sists of two large forks hinged together scissors fashion, 
and worked from gear in the same way as the apparatus 
last-mentioned. 

Mr. R. Maynard had a new implement in his seed-drawer, 
the points constituting novelty being a jumper for small 
seeds and rubbish. The seed is lifted by an exhaust-fan, 

from the chaff, so that the following fans 
have not so much work todo. The result of this arrange- 
ment in the trial, however, was nil, as we have already 
stated, not a grain of seed being delivered from the machine. 
Messrs. Holmes and Son’s seed-drawer has an extra spout, 
by which the cavings are brought into a sack. The new 
feature in Messrs. Hunt and Tawell’s seed-drawer is an 
arrangement by which the cob is made to undergo a second 
sifting, all the seed being thus thoroughly removed from it. 

The only noteworthy points in the construction of corn- 
dressing machines are variations in the arrangement of the 
details, such as suit the fancy of each maker, the improve- 
ment effected béing in some instances questionable. Messrs. 
Reid and Co. put forward as a novelty their silent 
winnower, in which the riddles and screen are worked from 
the fan shaft by bands passing around pullies. The top 
riddle has an oscillating movement, and the botiom riddle 
and screen a circular motion. The blast is readily tp 
and concentrated by means of two hinged boards. 
Messrs. W. N. Nicholson and Son’s winnower, which ae 
the third prize, the riddles are placed below the fan, and 
not in the upper part, as in most machines; thus a more 
perfect separation is made by the blast. The finished 
sample passes out through the front of the machine, and is 





there caught by an ingenious corn elevator, and sacked by 
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upon hangers, thus reducing friction. Boards are also 
introduced by which the corn is “95-4 back again before 
the wind and gets two dressings. 's self; 

corn screen has been improved by having the bucket wheel 
enlarged in diameter, the arrangement for 
clearer having also been put into better shape. In Mesars. 
Penney’s rotary screen the spring has been placed inside 
instead of outside. 

MIsvELLANEOUS. 

Amongst the miscellaneous exhibits we must give a pro- 
minent place to the arrangements for feeding cattle shown 
by Mr. Robert Willacy, of Penwortham, Priory, Preston. 
We have in our accounts of former meetings had occasion 
to speak favourably of Mr. Willacy’s plans, and we find that 
since the show at Wolverhampton last year he has still 
further improved them. The object of Mr. Willacy’s ar, 
rangements is to feed cattle regularly and quickly, and to 
so reduce the labour of doing this that the food may be 
given in comparatively small doses, and in regular courses, 
at even less cost for attendance than is required by the 
present more clumsy system. “To effect these ends Mr, 
Willacy lays through the cow-house a line of rails, on 
which there runs a.truck carrying turnips, or other roots, 
and oilcake. By turning a handle this truck ig caused to 
advance, and at the same time the turnips or roots are 
sliced and delivered in regular quantities into the feeding 
troughs as the truck goes by them, the oilcake being also 
broken and delivered in a similar way if required. Accord- 
ing to“another modification, also; the. machine is. made 
capable of delivering pulped food with equal . 
Mr, Willacy prefers to make the cow-honses double, and to 
constrict the travelling truck so as to deliver on both sides, 
but-where space will not permit of this being done a single 
line of stalls can, of course, be used. At Mr..Willaey’s 
own farm a man and a boy can, it is stated, feed a hundred 
head of cattle in ten minutes by the aid of the 
ment we have described. “Mr. Willacy also showed at 
Cardiff some excellent feeding troughs and other fittings 
for cow-houses well deserving attention. At the present 
time, when manual labour is becoming daily more costly, 
we think that Mr. Willacy merits some special recognition 
from the Royal Agricultural Society for his labour-saving 
appliances, to the perfection of which he has devoted so 
much time and trouble. 

Conspicuous on the ground amongst the miscellaneous 
articles were the prodactions of the Riband Telegraph Post 
Company, which are chiefly designed to supersede cast-iron 
columns. The posts and columns are made by coiling 
wrought iron strips—previously punched to a template— 
round a mandril, and afterwards rivetting them together. 
Compared with a cast-iron column, the riband pillar is 
little more than one-third either in weight or cost, whilst in 
appearance it is mach more ornamental. We are informed 
that a large number of telegraph and signal posts have been 
sent abroad and are in coursé of delivery at home. 

Messrs. Hayward Tyler and Co., brought on to the ground 
a vertical steam boiler of 8 horse power, having two cross 
tubes and being mounted on a wrought-iron trolley. A 

patent universal steam pump, with a 9-inch cylinder and 
7-inch pump, is fixed to the trolley, and an upright boiler 
feeder is attached to shell of boiler. The whole forms a 
powerful portable steam pump, capable of raising 13,000 
gallons of water per hour 80 ft. high, with steam at a pres- 
sure of 50 lb. per square inch. They also exhibited a similar 
steam pump of larger dimensions, viz,, 12 in. diameter of steam 
cylinder and 10 in. pump, which can be run at 80 strokes 
in each direction, and being double-acting, will raise 30,000 
gallons-per hour to a vertical height of 75. ft. with 50 Ib, 
steam pressure per square inch. The same pump can with 
a low lift be run at 120. double strokes, or equal to nearly 
47,000 gallons per hour. The dimensions of the combined 
engine and pamp are—length over all, 7 ft. 3 in.; width, 
8 ft. 1 in. ; weight, $1 cwt. 

Mr. Norton sent several varieties of his tube wells, 
the winding arrangement for sinking the larger description 
having been recently improved by Mr.’ ‘Hawksley. 
The improvement consists in a clatch on the winding 
shaft, which, when thrown out of gear, allows the dogs 
to run down and grasp the monkey, the handles of the 
winch remaining stationary, instead of spianing round as 
hitherto, to the danger of the operators. Mr. Gooday was 
on the ground with ‘his thatch-sewing machine, which has 
been simplified to work with a single thread stitch, and 
reduced in price by about Sf: within the last few months: 

At the stand of Mr. Tsasc Gray Bass, of Sheffield, we 
found a somewhat unusual exhibit for an agricultural show, 
namely, a rotary coal-cutting machine. Io this machine, 
which is one paténted by Messrs. Gillott and Copley, the 
cutting tools—twenty in naumber—are fixed &round ‘the 
periphery of a horizontal wheel 3 ft. 10 in.’ ii‘ diameter, 
which tarns on a stud centre carried by a bracket project- 
ing ou one side of the machine. This horizontal wheel is 
driven by bevel gear, which in its turn receives its motion 
from the crank shaft of a small engine mounted on the 
earriage of the machine, and’ driven by compressed air. 
The cutting wheel makes about six revolutions per minute, 
‘and makes a cut 8 ft. 4in. by Sin. thick, and it: is 
stated that when driven with air at 271b. pressure the 
machine has holed in a hard tough fireclay seating 2 
yards in 40 minutes, while in strong solid coal it has hol 
24} yards in 55 minutes with air at 20 1b. a only. 
The machine is of simple ¢oristraction, and lodks as if*it 
would do its work well ; but ithprovements migiit’ be made. 


the | who haditurned his attention to_mining 
stand of Mir. Geonge L. Rests, of Hesshenter, Os aaaaae ili 





in the proportions and design of many of the details The 


machine is, we understand, at present at work at the| 


Wharncliffe several other co and it is probable 
that we may bosbsihaee more to sly bbows it. 

Mr. Bass was, however, not the only exhibitor at Cardiff 
matters: | At the 


well-known wheel-moulding machine, we found a — : 

arrangement for ventilating mines by steam jets, wh A 

Scott has recently worked out and carried into practice, As 

we intend, in an early number, to illustrate Mr, Scott's 

plans as actually adopted in practice, we shall only speak 

of them brietly and we shall apap pee fore 
ad * ‘ 


are rings sliding on the barre 
The pump appeared to act well, 
which it might no doubt be advan 
under most circumstancegpyyend 
inferior to the far more simple bu 
ment. a: + 


showed some admirable specimens of malleable 
including steam engine crossheads, and other details of a 
weight far beyond that of which malleable castings are usu- 
ally made. Some of the details were shown finished, and 
in appearance they resembled good cast steel. The fact 
that such comparatively heavy castings can be made mal- 
leable deservés to be génerally kagwn by engineers. 

A useful little apparatus, capable of many applications, 
was shown at the stand of Messrs, John Watts and Co., of 
Bristol. This was-the “vermin asphyxiator,” or disin- 
fector, consisting of a vessel or chamber in which certain 
materiala can be consumed re crated, and a small fan 
worked by hand, by means of which the gases.: aI 
payee in the chamber ante haui ted fr 
and forced along a’ delivery pipe - dist: 
quired. Messrs. Watts and Co, provide ‘su 
other diabolical compounds to be consume 
of the apparatus, and the gases thi ner 
into rat holes, &c , to the certain. 
therein. Gases can also be generate 
into rabbit holes, prove the trath of. 
two bodies cannot occupy the same & 
the rabbits coming out as the gas goe 
paratus is also available for diffust ; 
fectants, &c., or for furnishing a supp 
chamber of the machine containing) 
moist sponge or lumps of ice. 
have proved very effective in destro 
gether it is a useful little contriv ae 

Mr. Robert Morton, of Stockton) bs ied 
well-finished boiler mountings and. oder. bras: 
only novelty at his stand, howeyem Dele tales’ 
cator, of which we give an engtaving on 
lubricator is of the displacement Glass, and its lea 
liarity consists in the arrangement of dise valve 
of which the oil or tallow can be.discharged 
different levels. The disc valve 
three or more tallow and steam 
rent sizes, and at different leve 
has no loose parts, and its g 
likely to stand considerable servic 

Messrs. H. Marsden and Co., o 
considerable attention by their >t 
of which they showed a new patte “by an” 
attached, and possessing many good points.” “We intend 
shortly to illustrate these recent improvements, and we 
shall therefore merely mention the machine here. Close by, 
also, the Dunston Engine Company, of‘Gatesheail, showed 
Archer's stone-breaker ‘fitted, Tike the ‘one exhibited last 
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Messrs. Clarke Brothers, and Odling, of Nottingham, i 


(Limited), who are sinkin 
Eni ‘reached ‘their black shale 
DE some 300 yards, and will commence 
(practicable. The Wombwell Local 
a tunnel or adit of about 


year, with a cliaitt of elevating buckets ‘for we the | and 
de- 


broken stone into a from which’ it 
livered into carts, The'last of these general éxhibits for 
iétice is Messré:' Lawrénce’s capillary refrigerator for 
cooling wort’, which is miade ‘of Corrugated copper. The 
cooling liquor rung ‘upwatds » and’ the wort 
downwards externally, “It was for one of these ee cad 
adapted for cooling down milk that a silver al was 
awarded. ' : : 
We have row noticéd the leading novelties at the Cardiff 
Show ; and of the other exhibits the space at our disposal 
does not permit us to speak, ‘Taken as a whole ‘we believe 
that the Show included fewer novelties of importance 
than has been the case generally of ‘late years ; but the com- 
pleteness with which the’ of portable efgines and 
thrashing machines were carried out gave it a special interest, 
and altogether the Cardiff meeting is one which Will occupy 
a prominent position in'the antials of the Royal Agricultural 
Society of England. . me 
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PORTABLE ENGINES. 

/-At'the present time when the price of coals is so 
high, mob when there is every of its re- 
maining high for some little time to come, the 
Samant en cer peri gy Sn Pay apes com- 

i Yportable engines at iff is not un- 
naturally regarded with very considerable interest 
by engineers generally. It is, of course, well known 
to all who have paid any attention to the engine 
trials of the Royal Agricultural Society, that the 
results obtained on such occasions are, to a certain 
extent, exceptional; and that the high degree of 
economy attained is due not merely to the design 
of the competing engines but also to perfection 
of mechanical construction, and in an Important 
measure to exceedingly skilful stoking. Still, how- 
éver, when full allowances have been made for 
these facts there remains ample evidence that a 
portable engine can be made a very economical 

power-producing machine ; and that an im t 
saving is to be effected by employing engines of 


iolamied good design rather than others of a 
— " even if the latter be of considerably less 


Gtis Often urged—and not uen too, b 
gig tre yigheg 
m of engines y inten ‘or the al 
Agricultural Society's competitions—or racin a: 
gines, as they are generally termed—is not beneficial 
to portable engine builders, and doés not tend to 
narily constructed. 


from certain quarters. Even now it is 





: peered 
Wit-theve clusions we have ‘never agreed, and 


we may add that each year affords further evidence 
that th ic = In ahimens think that it 
is alm possible for an un iced inquirer to 
te ihe’ ieapecivedieci which have been 


made in portable ies during the past few years 
without Sa eset ebdietion' tween these 





ements and the 1 trials. ‘Thus it 
was the latter which agricultural engineers 
the value of the steam et, and now the 


leading makers ate building engines with steam 
jacketted cylinders almost exclusively. Tt was the 
competitive trials which ed the economy to be 
— by using hot feed, while the regulation en- 
‘orced by the Royal Agricultural Society at Oxford, 
and on su uent occasions, that each engine 
should be in ¢ e of one man only, had an im- 
—_ influence in calling into existence the various 
eed-water heaters with which portable engines are 
now fitted. It was riments with racing engines, 
also, which gave the death blow to the practice of 
leading the exhaust pipe through the boiler, that 
neat arrangement for wasting heat which was at one 
time so dear to the hearts of ble ‘engine 
builders ; whilst it is to the training of “racers” 
that many agricultural engineers are almost entirely 
indebted for the knowledge they possess of the 
best proportions of boilers, valves, &c. More 
recently, too, the Royal Agricultural Society’s trials 
have taught competitors the use of the indicator, and 
already we find some firms “ indicating” every 
engine they turn out—a practice which is certain 
eventually to bear good fruit. 
The increased steam pressure permitted on the 


occasion of the Cardiff trials has also had its effect in | 


several ways, and has, amongst other results, caused 
the attention of portable engine builders to be more 
especially directed to plans for relieving the boiler 

the strains caused by the working of the engine. 
In fact, with steam at 80 lb. pressure, some arrange- 
ment of frame becomes almost a necessity for‘all 
but engines of the smallest classes, ‘Thus. we find 
Messrs, Clayton and Shuttleworth using tie bars 
connecting the cylinder with flexible wrought-iron 
brackets carrying the crank-shaft bearings; Messrs. 
Marshall employing tubular ties, which not only 


$|connect the cylinder with sliding crank shaft 


plummer blocks, but also carry the. motion plate 
supporting the guide bars’; and Messrs, Turner, 


& adopting . Hartnell’s neatly worked-out arrange- 
wr 


ment o ought-iron side frames, curiously de- 


7 | scribed in a contemporary, by-the-bye, as “' cast- 


” 


iron frames of weak design. x 

Again, the removal by the Royal Agricultural 
Society of the limits of load which may be im 
on any given engine, is teaching competitors the 
benefits to be obtained by increasing the amount 
of work done by a cylinder of a given size, and thus 
it is opening up the way to the employment of 
higher piston speed and its attendant advantages. 
We know that. on this question’ of piston speed we 
shall have’ many opponents, and “the fact that 
Messrs. Clayton and Shuttleworth’s successful 
oes ‘was run with a low piston speed at Cardiff 

ill no doubt be brought forward in support of 
the views of tlie 40%, sass advocates. Luckily the 
Reading Iron Works Company’s engine—the engine 
which, considered distinct from the boiler, gave the 
best results at Cardiff—was run at a comparatively 
high piston , or we should no doubt have been 
overwhelmed by panegyrics of low piston speeds 
possible that 
we may not be spared such egyrics, and we, 
therefore, beg at once to direct the attention of 
low speed advocates to the fact that Messrs. 
Turner’s engine—the most highly-speeded engine 
in the Cardiff ecompetition—although provided with 
but a single valve, used but about the same weight 
of steam per horse power per hour that was required 
by Messrs. Clayton's, while with a cylinder of. the 
same size it developed about 43 per cent, more 
power. 

We have as yet said nothing respecting the com- 
mercial advantages which a portable engine-builder 
derives from the improvement of the engines which 
he constructs, but we maintain that such advantages 
are undoubted. In proportion as portable engines 
are made more economical and efficient, so will the 
demand for them extend, and the variety of work 
for which they are employedjbe increased. Already 
we find that portable engines are employed in many 
situations where but a few years ago the puttin 
down of a much more expensive fixed engine ant 
have been thought essential, and year 
find portables made of larger size, and adapted for 
heavier work—a result which would never have 


year we 


accrued had they not obtained a character for fair 
economy. as 

Before concluding the présent article, we desire 
to direct special attention to- one point taught 
the Royal Agricultural Society's competitions, whic 
deserves to be carefully taken to heart, and that is 
the value of skilled stoki It has of late become 
the practice with some of the provincial agricultural 
societies to hold competitions of stokers, and to. 
give prizes to the best men, a practice decidedly 

eserving commendation. Something more than 
this is required, however, and we think that the 
Royal Agricultural Society itself should take the 
matter in hand. What we should suggest would be 
that each year—or at a)l events, each year for some 
little time to come —the Royal Agricultural So- 
ciety should hold a competition of stokers or en- 
gine tenters, and that this competition should be 
gs to the winners in the competitions held by 

e various provincial societies. this way the 
latter societies would be encouraged to tarry out 
stoking trials, and they would, moreover, perform 
a great part of the work of selection, and thus 
enable the grand annual competition to be carried 
out in a reasonable time, antl without a too great 
cost for supervision. As we suggested some two 
years ago (vide page 370 of our tenth volume), 
these local competitions should be all carried out 
under regulations issued by the Royal Agricultural 
pad so that the results might be of uniform 
value. 

The annual competition under the auspices of 
the Royal Agricultural Society would in fact stand 
in the same relation to the competitions of the 
small provincial societies that the annual rifle shoot- 
ing at Wimbledon does to the competitions carried 
on by the various corps for the selection of repre- 
sentatives. The prizes also should be such as to 
make it well worth while for men to compete, and 
the results obtained should be made public in such a 
way as to open the ye of portable engine users to 
the, value of skilled attendance. At present but 
too many farmers think that ‘‘ anybody will do to 
drive a portable engine,” and the result is that they 
often expend for wasted fuel and repairs an annual 
sum greater than the whole of the wages of a really 
competent ‘attendant, to say nothing of the risks 
which they continually run of accidents of various 
kinds. Let, then, the Royal Agricultural Society, 
which has done so much towards the improvement 
of portable engines, turn its attention to the educa- 
tion of those who drive such engines, and of those 
who own them ; and we may promise that in pro- 
portion as skilled attendance becomes available so 
will a still better class of engines be brought into 
use, and engine builders as well as employers and 
employed be alike benefitted. 








NARROW GAUGE RAILWAYS. 

THE proposed system of narrow gauge railways 
in India, as laid down by the Government, com- 
prises a great mileage extending all over the country, 
and forms the foundation for a réseau. compared 
to which the broad gauges lines already constructed 
will be insignificant in extent. In the extreme 
south two lines are proposed, one from Beypore to 
Cochin, both on the western coast, and another 
from Erode to Tuticorin on the south-east side of 
the peninsula, From Conjeveram, near Madras, a 
short line is laid down to Cuddalore and a great 
trunk coast line runs northward from Madras to 
Calcutta. From Bangalore two lines start, one to 
Mysore, another northward to Bellary and thence to 
Carwar on the east coast, this line branching north- 
ward and terminating near Bombay. Hydera- 
bad is to be connected with the broad gauge system 
by a short line, and branches are to be made from 
aki to Raipoor and Chinnore. To the north- 
‘east a railway will extend to Darjeeling, and on the 
west side, a network of lines are laid down, con- 
necting Baroda, Indore, Jubbulpoor, and other 
towns with Delhi, Bhurtpoor, Agra, and Gwalior. 
Last but not least is the line about to be commenced 
in the north-west -along the Indus valley from 
Kurracheeto Kotree, and thence to Mooltan, Lahore, 
and Peshawur on the frontier. 

The decision of the Government to construct 
this line upon the new standard metre gauge, has 
caused many opponents of the innovation to lift up 
their voices and abuse. the action of a Government 
which has dared to take such a step. And indeed 
in commencing the change with this Indus Valley 
line, Authority has laid itself open to criticism. 





At present a short length of 105 miles has been 
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built u the broad of 5 ft. 6 in, from 
Raieacbes' to Kotree oa\the indus, and from Lahore, 
214 miles of railway of the same width stretch to- 
wards Kotree and terminate also on the Indus. 
Between Moultan and Kotree there remains a gap 
of 480 miles to be filled up. Peshawur stands on 
the frontier 270 miles north-west of Lahore, and 
is at present without any rapid means of communi- 


cation. 


Two alternatives rested then with the Indian 
Government, either to lay down over the 480 miles 
between Kotree and Moultan a railway upon the 
broad gauge, and extend a similar line from 

iteew, or to change the 105 miles 
of broad gauge between Kurrachee and Kotree to 
one of a metre width, to extend this narrow gauge 
to Moultan, and lay down a third rail thence to 
Lahore, joining up Peshawur with a narrow gauge. 
The Indian Government then has decided upon the 
latter course, and has laid the foundation of the 


Lahore to 


new system in the North-West of India. 


In his valuable report to the Indian Government 
upon the subject of change of gauge (see EnaI- 
NEERING, vol. x., page 406), Mr. Fowler said: “ If 
no railways had been constructed in the Indus 
Valley, I think very little difficulty would have 
been found in deciding in favour of a narrow gauge 
line, from its suitability to the very light traffic of 
that district, and also from its presenting one peint 
of contact only with the standard gauge (at Lahore), 
so that the financial saving would have been accom- 

lished with a very small amount of inconvenience.” 

ut in consideration of the fact that there had 
already been built 319 miles out of the 790 re- 
quired, Mr. Fowler finally recommended the com- 
pletion of the whole work upon the standard gauge. 
This recommendation the Government failed to 
adopt, and accordingly the original idea will be 
carried out, and the Indus Valley Railway will be 
built one metre in width; and although, taking 
into consideration the special circumstances of the 
case, the extra expenses incurred for altering the 
existing lines will greatly reduce the saving to be 
effected over the whole distance by the adoption of 
the narrower gauge, the Government has doubtless 
concluded that with the almost certain prospect of 
the general extension of the metre gauge through- 
out India, the Indus Valley line will ultimately 
form a part of the great réseau which is about to be 


commenced. 


Now although we hold that it would have been 


better policy to build the remainder of this railway 
upon the same gauge as the lengths already laid 
down, we cannot but take exception to the argu- 
ment advanced in a recent pamphlet against the 


Government by Mr. W. P. Andrews, who, as chair- 
man of the Scinde, Punjaub, and Delhi Railway, 


is full of alarm at the prospect of a break of gauge 


at Lahore, and complains that it is unfair in the 


extreme of the Indian Government to do anything 


that may prove prejudicial to the interests of the 
line he represents. We are rather surprised at a 
man so public-spirited as Mr. Andrews, airing his 
own personal grievances in this way. Whatever 
weight his arguments possess is counteracted by the 
intrusion of his own private affairs, or rather those 
of his company, into the question. However, pass- 
ing this over, let us turn to his objections, and see 
of what nature they are. The nage oy one is the 
break of gauge, the evils of which are glowingly 
depicted, and the Great Western Railway is quoted 
to illustrate the “ utterly intolerable” delays, con- 
fusion, and expense that may be expected at La- 
hore, where the metre and the 5 ft. 6 in. gauge 
will meet, although it is well known, that the traffic 
upon the Indus Valley, and especially upon the 
Lahore-Peshawur line, will be but slight for years 
tocome. What — we may ask, can be fairly 
drawn between the enormous tonnage concentrated 
by a number of lines upon a few points, and the 
comparatively insignificant traffic conveyed to the 
one exchange station at Lahore ? 

We freely admit that a break of gauge is an evil 
to be measured by a certain money cost, small when 
it occurs at only a few points spread over a large 
mileage, and increasing as the distance between each 
point of interchange diminishes ; it is an evil, more- 
over, which is not justifiable, when, as in the case of 
the Great Western and its branches, the broad gauge 
is in minority, and the traffic excessive, but this does 
not apply to India, where, for many years to come, 
the traffic will be lightand where ually the narrow 
gauge mileage will exceed that of the broad. In India 
where distances are great, and the cost of construc- 
tion, under the most favourable conditions, must be 


very heavy, the choice in many districts lies between 

lines or none at all, and the evil of 
gauge is but avery small one com 
absence of railway communication. But 
drews, referring to 


to 
. An- 
his standard authority, Mr. Lee 
to have gained some con i 
and has failed in his endeavours | i 
to induce the Indian Government to give up to his 
charge the Indus Valley Railway—Mr. Andrews 
denies that there can be effected much saving in the 
uge ; but Mr. Hawkshaw, 
q phlet we are re- 
ferring to, and who is a decided opponent to the 
action taken by the Government, admits a saving of 
5000 miles of 3 ft. 6 in. lines, 
instead of the same length of 5 ft. 6 in. railways. 
This estimate, which by the way, is considerably 
under the mark, represents a saving of nearly 2000/. 
original capital, equivalent at 
an additional 2000 miles of rail 
Mr, Andrews is no more fortunate in his personal 
ents. He throws doubt 
General Strachey and of 
of Mr. Rendel 


adoption of a narrow 


9,050,000/. in buildi 


east to 


ee in his ar 
upon the capacity o 
Colonel Dickens, while he di 
with the remark that ‘he must have been at school 
at the period when the great battle of the gauges 
was fought.” What this has to do with the sub- 
ject we do not profess to see ; it might with more 
advanced that Mr. Andrews does not 
understand the matter on which he writes, because 
he was a postmaster when the great battle of the 
gauges was raging 
Equally unsatisfactory is his criticism upon the 
Norwegian railway system: The Indian Commis- 
sioners, he says, were sent to examine a “‘ short rail- 
way” in Norway, which he “is assured is one of the 
railways that can be conceived,” 
and, he adds, ‘‘ without quitting England the inex- 
perienced members of the Commission might have 
inspected many railways, private and public, which 
would have afforded them infinitely more 
In this quotation we think Mr. Andrews 
ays the full force of his character to the utmost. 
rands on hearsay the Norwe 
and consequently Mr. Pihl, 
knows as a truly able engineer, and who has devoted 
his energies for the last ten years in producing an 
economical railway system, which is a pattern to be 
followed by all poor and many wealthy countries— 
as ashort railway of the most commonplace descrip- 
to which—so we are to infer—a con- 
tractor’sline to a spoil heap, would affo 
more practical results.” 

Equally full of justice, truth, and common sense 
g, which, by the way, is apropos of 
particular: ‘I will not waste time in deal- 
the fallacies which have been put forward 
upon the assumed qualities of the Fairlie engine, 
as they have nothing to do with the gaugé, 
merits or demerits are equally applicable to any 
We presume that Mr. 
this information at second-hand also. 

We have no space to follow Mr. Andrews further 
in his lucubrations. Had he contented himself with 
bringing forward and enlarging upon Mr. Fowler’s 
reasons against the ad 
the Indus Valley line, 


railway system, 


drews received 


tion of a small ga 

e would have p sega 
But in making a general attack upon the system of 
narrow gauge, based upon the magnified evils of 
the necessary interchange of traffic, and in bringing 
unsubstantiated charges of incapacity against the 
Indian Government and their appointed engineers, 
he has weakened the cause in which he has enlisted. 
For our own part, we consider that altho 
ught not to have been 
alley Railway, yet neverthe- 
less, as it will before many years cease to be an 
isolated line, and will be joined up into the great 
system of narrow gauge railways, the objection 
which now exists from a military point of view will 
be removed, and the evils of a break of 
war will not be incurred. We have no 
to speak upon the capacity of the new Government 
lines, but we shall take an early opportunity of so 
doing, as well as to illustrate the rolling stock d 
signed for them. 


narrow gauge 0 
upon the Indus 





THE TELEGRAPHIC SOIREE AT THE 
On th f roo or 

IN the evening of yesterday week a very interest- 
Gutentehnaneas was provided at the ‘Albert Hall— 
phic conversazione, preceded by a 
It appears that General 
Scott having been invited to the conversazione 





lecture on telegraphy. 









































i out a some- 
what similiar soirée at the Albert Hall. The 
t and council of the Society a 


interest to illustrate the lecture, and y of in- 
struments of interest on account of their novelty 
or scientific merits. 

At half-past nine the lecturer, acccompanied by 
president of the Society of ‘Telegraph Engineers, 

resident of the Society of Telegra ineers, 
Slane the hall, and ak their we in > ngecngee 
usually assigned to the solo singers. Mr. oem 
was. then introduced by General Scott to the 
audience, and forthwith commenced his lecture, 
delivering it at first in a swudied manner, leaving 
time between each word, evidently to provide 
for the subsidence of the echo of one word 
before the commencement of another. As he pro- 
ceeded he quickened his delivery, but at no time 
did it appear that there was any great difficulty in 
hearing. One required certainly to be very quiet 
and attentive, the slightest noise near, the rustle of a 
dress, a cough, or even a sigh, being enough to drown 
the voice, which sounded like that of a person at 
the end of a —s tube, quite distinct, but still 
very faint ; and although the fact that it was pos- 
sible to hear distinctly nearly every word speaks 
well for the acoustic properties of the hall, con- 
sidering its size, and also does credit to the lecturer's 
delivery, still we are certainly of opinion that this 
hall is too large for lecture p . It was evident 
by the attention, applause, and laughter that it was 
— for a very os of the audience to 

ear, but we contend that to keep up the same kind 
of attention that is necessary in listening to a message 
through a ing tube during a ‘shols lecture is a 
strain which, as a rule, is not desirable. The 
various objects alluded to in the lecture were pointed 
out by throwing on them a beam Pe ioe an 
electric light in the centre of the ; but the 
lecturer, wisely avoided any description of the 
mechanical or electrical principles of the instru- 
ments, confining himself to the result produced in 
each case, adding statistics of messages, instru- 
ments, and miles of wire at various dates, and en-, 
livening the audience by frequent quotations of 
absurd mistakes in messages, &c. 

The lecture decidedly seemed to give general 
satisfaction, +“ x its a a = of thanks 
was proposed by Gen ott, and unanimousl 

: after which the arena in the centre of the 
all was invaded by the visitors, who inspected 
the various instruments. —— these the in- 
duction coils of Mr. Apps, and the Gassiot tubes, 
with their beautiful electrical colouring, were natur- 
ally objects of admiration. We did not notice 
the electrical tiara, and perhaps, considering the 
number of the fair sex who were present, it was 
lucky it was suppressed, as, sho it become the 
fashion to adorn the hair with lightning, the 
duties of husbands and brothers would in- 
creased in having to see that the induction coil— 
which we suppose would have to be concealed in 
the chignons, enlarged slightly for the p — 
was a proper order, and this weak be a 
serious addition to domestic duties. 

The rotating induction electrical machines, two 
of which were exhibited, could not be made to in- 
sulate their primary , and thus refused to give 
any effects whatever. is seems to be a ous 
objection to them, as we cannot believe that the air 
was too damp for the ae of electricity by 
the ordinary frictional electrical machine. A very 
complete collection of telegraph instruments was 
exhibited illustrating the progress of the telegraph 
in England, from Cooke and Wheatstone’s five- 
needle instruments to the present single needle, 
ink-printing Morse, Wheatstone’s automatic Morse, 
and nee tre pane in use by the Post 
Office, All four class of instruments were 
exhibited in full work, and messages were sent to 
Teheran and ee and messages received in 


Elliot Brothers, reflecting ometers, and 
SLuseunine, welluces etme "teatified to the 
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increased and increasing advance in the science of 
the electrician, and of the tests now in daily use 
to perfect our land and submarine lines. 

@ meeting was ies # fully attended, and 
amongst the visitors, which included a large 
number of ladies, were a few of our leading tele- 

ph engineers, electricians, and contractors, 
p oe these may be mentioned Sir William 
Cooke, Mr. Siemens, president of the Society of 
Tel et Engineers, Mr. L. Clark, Mr, Henley, 
Mr. C. Varley, Mr. Whitehouse, Professor Forster, 
and a few others; but we missed the faces of a 
great many of our telegraph engineers and elec- 
tricians. True, the evening was not exactly a con- 
versazione for scientific men, but telegraphic enter- 
tainment to the subscribers and uenters of 
Albert Hall. As such it was well planned and 


successful. 

With regard to the lecture the only fault we 
have to find is with the title, “‘ Telegraphy, its Rise 
and Progress in England.” By this we should 
expect a sketch, however brief, of the princi 
points in telegraphic progress which owe their de- 
velopment to England and Englishmen, and as such 
certainly the Atlantic cable, to say nothing of the 
first submarine cables of all, surely should form a 
most prominent subject after the mention of the 
first land lines, Submarine cables are, however, 
only mentioned in an admission that they have not 
been alluded to. 

Mr. Preece’s lecture dealt more with the history of 
the telegraphic lines physically existing in England, 
and now forming our postal telegraphs. It treated 
more of the rise and progress of the postal telegraphs 
than the rise and progress of telegraphy in England, 
for it is in this country that that rise and pro in 
telegraphy has taken place which has resulted in 
spanning the Atlantic, and in lines which, stretching 
away through some 8000 miles, reach Australia, 
leaving our postal telegraphs of England as a mere 
cobweb behind. 

There was a oem — on Mr. oh ese 

to connect telegraphy in his opening paragrap 

pth the Sateepaticnal’” xhibitions ; but this, we 
think, did more credit to Mr. Preece’s desire to be 

leasant to the Albert Hall authorities, than to his 
historical accuracy and judgment. For our part 
we cannot believe that the exhibition by a few 
instrument-makers of specimens of their own work- 
manship had any but the very slightest possible 
influence on the development of telegraphy. 

The allusion to the periods of the International 
Exhibition as ‘‘ epochs” in the history of telegraphy 
is certainly what ladies term being “‘ so kind” to the 
Albert Hall authorities, but —— flattering to 
telegraph engineers, who may have brought about 
such little events as the abolition of a return wire, 
the improvement of insulation, the first trial of a 

ing instrument, the laying of a first sub- 
marine cable, of a first Atlantic cable, the grap- 
pling up of a cable in ocean depths, &c.—some of 
the events which we should have thought would 
form epochs in the history of telegraphy. Mr. 
Preece, we think, confounded a little the Boe 
in the history and origin of the Albert Hall with 
the epochs in the history of telegraphic — 
We do not think that future historians will be 
likely to perpetuate the confusion. 

In dealing out the credit of the invention and 
development of the electric telegraph, Mr. Preece 
made a hop, skip, and a jump from Cooke and 
Wheatstone to Morse and Ricurdo and on to Mr. 
Scudamore. To these, according to Mr. Preece, we 
owe the telegraph. The necessity for brevity no 
doubt is the excuse for ing over the names of 
numbers of men who have contributed to the ad- 
vancement of telegraphy, such as Hatcher, Physick, 
Edwin Clark, and Latimer Clark, Varley, Si 
Bright, Sir S. Canning, Clifford, Siemens,.Sir W. 
Thomson, Henley, Culley, Saward, Sir R. Glass, 
Hooper, Hughes, Newall, Willoughby Smith, and 
many others ; but the lecture was delivered under 
circumstances more important than might a 
and as such we think there was room for a. little 
more enlargement of this of the subject. The 
lecture was selected by the Council of the Society 
of eeere> Seuinews, and to a certain extent 
it was en by their official presence in a 
body ; and as invitations were also issued to all the 
learned societies, besides the admission of the public 
by payment, the occasion was one of more than in- 
publicity responsibility, and more than ordinary 
In applying to the President and Council of the 
Society of Telegraph Engineers for co-operation, 


——— 





General Scott adopted a good method to obtain his 
desired obj telegraphic soirée—but the whole 
ing is, we think, somewhat without prece- 
Sent, and we are doubtfal how far it is likel to be 
followed by our other learned soci they 
have the opportunity. At any rate the evening 
was pleasant enough, and has given publicity to the 
iety of Telegraph Engineers—a young and pro- 
mising society. 





* WILLIAM BRIDGES ADAMS. 

Ir is with sentiments of more than ordi re- 
gret that we have this week to announce the death 
of one who has for many years past occupied a pro- 
minent position in connexion with engineering 
science, and who, both by his writings and his in- 
ventions, has left an ineffaceable imprint upon the 
times in which he moved. We allude to Mr. Wil- 
liam Bridges Adams, who, on Tuesday last; the 
23rd instant, after a brief illness, closed an active 
and useful life at the good age of 75. Mr. Adams 
was born at Madeley, in North Staffordshire, in the 
year 1797; his father was the principal partner in 
the firm of Messrs. Hobson and Co., coach-builders, 
of Long-acre, so that the deceased gentleman was 
familiar with the tions of wheel transit at 
an early period of his life. During his youth he 
became a pupil of Mr. John Farey, the author of a 
well-known treatise on the steam engine, published 
in 1827. When a young man Mr. Adams was con- 
sidered to have a very delicate constitution, and 
‘was recommended to live for a time in a warmer 
climate than that of his native country. Acting 
upon this recommendation, he proceeded to Chili, 
in South America, at about the period of the war 
of independence, and in that country he spent the 
early part of his life. For many years he led a 
wandering romantic life, nor was it until he was 
about 40 years of age that the necessity arose for 
turning his attention to matters of business with a 
view to obtaining an income, But about 1836-7 
his wanderings were brought to a close by reason 
of his having expended his patrimony. ‘The real 
earnest work of life then commenced, and Mr. 
Adams was soon en upon matters connected 
with the practical working of railways, his attention 
being particularly given to the details of rolling 
stock and permanent way. One of the earliest im- 
yy ess that appears to have been proposed b 

. Adams in connexion with oem ages ig stoc 
has reference to brakes, and dates 1838. In 
that year he designed a system of brakes which 
acted by the nipping of the wu table of the rail, 
laterally, between two horizo’ bars. The action 
was similar to that of a’parallel ruler, the bars being 
operated by the agency of springs. ‘This invention, 
however, was not put into practice, although it was 
believed at the time that it would have proved 
effective. But there were several objections to it 
in its then form, the chief of them being the ten- 
dency to disturb the rails in the chairs. Curiously 
enough, however, an almost precisely similar 
arrangement was used for the mid-rail brakes 
on the late Mont Cenis Railway. In later years 
Mr. Adams introduced several practical im- 
provements ‘into the brake system of our rail- 
ways. 

About the year 1843-4 Mr. Adams established 
himself at the Fairfield Works, Bow, now, we be- 
lieve, occupied by Messrs. Bryant and May, and 
used for the production of lucifer matches. Mr. 
Adams there commenced the manufacture of railway 
rolling stock, plant, and machinery, &c., whjch he 
carried on for some years with success, but finally 
was obliged to close the works owing to the settin, 
in of an adverse current in the tide of Sie veviol 
life. It was during the time that the Fairfield 


C. | Works were in operation that Mr. Adams gave his 


attention to the question of light engines and roll- 
ing stock, and he may be considered as one of the 
pioneers—if not the pioneer—of the movement in 
that direction. His theories ran directly counter to 
the prevailing practice of the time, which was to 
have rolling stock greatly in excess of railway 
strength, and permanent way of course proportion- 
ately over heavy, some lines using 92lb. rails, 
which in some instances were worn out in nine 


months. For a long time Mr. Adams laboured hard | This 


to convince railway engineers of their error, but 
without avail. In course of time, however, an op- 
portunity offered. Mr. Samuel, the resident i- 
neer of the Eastern Counties line, uired a light 
engine to enable himself and an t to per- 


form their feasional inepeations of the line with- 


out employing special trains or waiting for ordinary 








trains. Mr. Adams was asked to construct a light 
manumotive machine, which could be lifted off the 
pe nd nad ye Aone tember 
Pp mani wer involved a le move- 
ment, and, although it was carried into effect, it 
to be such a manifest backwards towards 
uman drudgery that it was a ed for a light 
ine, weighing 5 cwt,, capable of travelling 15 
iles an hour, and of being removed from the rails 
by four men. The boiler of the engine proved too 
small to steam, and was replaced Syn lanpee 
one, and in due course the engine was put on the 
line. Her first trial trip was to Cambridge, the run 
down being made at a speed of 25 miles an hour, 
with eight passengers. The total length of the 
carriage was 12 ft. 6 in., including machinery, water 
tank, and seats for seven ee all being 
placed on one frame, which was hung below the 
axles, and carried on four wheels, 3 ft. 4in. in dia- 
meter. The floor was within 9in. of the level of 
the rails, The engine had two steam cylinders, 34 in. 
in diameter, and 6in. stroke, acting on a cranked 
axle, »The boiler was cylindrical, placed vertically, 
and was 1 ft. 7in. in diameter, by 4 ft. 3in. high. 
It contained a firebox, 16 in. in diameter, by 14 in. 
high, with 38 tubes, 3ft. 3in. long, by 14 in. in 
diameter, giving 5} ft. of heating surface in the fire- 
box and 38 ft. in the tubes. The water tank was 
placed under the seat, and had a capacity of 40 


gallons. 
rove interesting to note the performances 
of this little engine, as recorded in the weekly state- 
ment kept of its working. It appears that the 
number of miles run during the half-year ending 
July 4th, 1848, was 5526, the quantity of coke 
consumed being 7 tons 9 cwt., or at the rate of 3 lb. 
mile. At the date of this extract the engine 
run altogether about 15,000 miles ; the greatest 
— attained on the level was 4] miles an hour, 
e ordinary speed that might be safely calculated 
on for a long journey, being 25 miles an hour. She 
had pele tt the journey from London to Cam- 
bridge, a distance of 57} miles, in 1} hours, being 
at arate of nearly 33 miles an hour, with a con- 
sumption of coke of 231b. per mile. This carriage 
was subsequently named the Express, and was sent 
down to Birmingham to be experimented with, 
where, to the astonishment of some of Mr. Samuel's 
friends—who had planned the matter—she ascended 
the Lickey incline of 1 in 37, and thus turned the 
laugh which was provers’ for him. Mr. C. H. 
Gregory was one of the first to recognise the ad- 
vantages offered by the light system, and he advised 
the directors of the Bristol and Exeter Railway to 
introduce it on their branch lines. Accordingly 
Mr, Adams was instructed to build a steam carriage 
to work the Tiverton branch of that railway. This 
ijage was built at the Fairfield Works, and was 
named after the factory at which it was made. The 
‘* Fairfield” was an engine and carriage on one 
frame, the extreme length being 40ft., hung on 
six wheels, the two front ones being drivers, 
4 ft. 6in. diameter ; the middle and trailing wheels 
were 3 ft. 6 in. diameter, extreme centres of wheels, 
28 ft. It was propelled by two cylinders, 8 in. in 
diameter, and ]12in. stroke, acting on an indepen- 
dent cranked shaft, communicating by side rods to 
the —e wheels. The boiler was originally of 
the verti ‘ype, but was afterwards superseded by 
a horizontal boiler with a barrel 7 ft. 7 in, long by 
2ft. Gin. diameter. The firebox was 2 ft. 6 in. by 
2 ft. 3in. by 4ft. high, with 115 tubes 8 ft. long 
and 1} in. diameter. The heating surface of the 
firebox was 37 ft., that of the tubes being 3925 ft. 
The body of the carriage was divided into three 
compartments, one first and two second-class, car- 
rying a total of 58 passengers. The Tiverton 
branch is 5 miles in length, and is laid with a rising 
gradient of 1 in 86. @ maximum load taken up 
this gradient was, exclusive of the carriage, 31 tons 
13 cwt. 2qrs. 16ib. in 11 minutes. The con- 
sumption of coke was at first 14.8 lb. per mile, but 
was afterwards reduced to 8.71b. ‘he Fairfield 
soon made a reputation for Mr. Adams, which led 
to the ordering of a similar steam-carriage by the 
directors of the Eastern Counties Railway, and 
which was called the ‘‘ Enfield,” her work being to 
convey passengers between London and Enfield. 
carriage was originally intended to carry 
84 passengers, but she afterwards worked express 
traffic, when she had an ordinary carriage and a 
guard’s brake van attached, making provision alto- 
gether for 150 passengers, which became her 
train, taken at a = of 37 miles an hour, 
After the success of the ‘ Enfield” had been estab- 
lished, Mr. Nixon, the engineer of the Cork and 
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Bandon Railway, ordered two. light. engines and 
trains on Mr, Adams’ system for that line, The 
working of these steam carriages afforded every 
satisfaction, careful comparizons with the perform- 
ances of some of the company’s best engines afford- 
ing a result highly in favour of Mr, Adams’ system. 
While the Cork and Bandon engines were in course 
of construction, a second light engine, called the 
‘‘ Cambridge,” was ordered for the Eastern Coun- 
ties Railway Company, and subsequently three 
more of these engines were ordered for lines in 
Ireland and Seotland,. It will thus be seen. that 
Mr. Adams was the earliest practical exponent of 
the principle of light rolling stock, and advocate 
for light railways. He predicted, years since, that 
in making future railways, the light system would 
inevitably come largely into operation. 

Perhaps the invention by which Mr. Adams will 
be best remembered, and certainly that which has 
conferred a lasting benefit upon the railway system 
throughout the world, is that of the fish joint. ‘The 
patent (No. 11715) for this joint was taken out in 
the joint names of William Bridges Adams and 
Robert Richardson, and is dated May 24th, 1847. 
We are aware that it still remains an open question 
—and probably will for ever remain so—as to the 
precise share each of the patentees had in the in- 
vention, Without for one moment desiring to re- 
open discussion upon the point, we deem it only 
right to here place on record our knowledge of the 
matter in question, as we had it from Mr. Adams 
himself, knowing that he would fully endorse our 
statement were he still with us, in fact he has done 
s0 upon more than one occasion, by statements 
publicly made. Mr. Adams repeatedly denied that 
the idea of the fish joint was given to him either by 
Mr. Bruff or Mr. Richardson. Before the patent 
was taken out the latter gentleman informed Mr. 
Adams that he had a plan for improving the joints 
of rails, and wished him to join him in taking out a 
patent. Mr. Adams declined this, on account of 
the difficulty of getting a rail patent into use. 
About two months subsequently to that conversa- 
tion Mr. Richardson again went to Mr. Adams and 
informed him that Mr. Bruff would lay down the 
improved joints on the Eastern Union line. Then 
for the first time Mr. Richardson explained his plan, 
which was a scarf joint. Mr. Adams said at the 
time that it was not new, having been tried on the 
Blackwall Railway. Mr. Richardson observed that 
his was a parallel joint, whilst that used on the 
Blackwall line was a diagonal joint. Mr. Adams 
pointed out that the operation of scarfing took 
away material and reduced the strength, whilst that 
of the ordinary nautical plan of fishing a spar added 
both. This consideration led to the invention, 
which was thus suggested to Mr. Richardson by 
Mr. Adams, was approved by him, and the English 
patent was taken out in the name of W. B. Adams 
and Robert Richardson. This patent contains both 
the fish-joint and the scarf-joint, and many inven- 
tions in carriages, springs, and wheels. ‘The Scotch 
and Irish patents were taken out in Mr. Adams’ 
name alone, and they contained the fish-joint, but 
not the scarf-joint. Upon the occasion of a paper 
on permanent way being read by Mr. Adams some 
years since before the Institution of Civil Engineers, 
Mr. James Samuel stated that Mr. Adams's claim 
to the invention of the fished suspended joint was 
perfectly valid, Mr. ‘muel having first become 
connected with it | y introducing it practically on 
the Eastern Cor:.ties Railway. After the patent 
was taken out it remained in abeyance for some 
time, as Mr, Bruff declined to lay it down on the 
Eastern Union line. About two years from the 
date of the patent the Eastern Counties Railway 
Company was about to offer a premium for the best 
joint. Mr. Adams, conceiving the fish-joint to be 
the best, submitted his plan to Mr. Peter Asheroft, 
who at that time had charge of the permanent way 
of the Eastern Counties Railway. ‘This resulted in 
ten joints being made on the fish-plate principle, 
and their working proving satisfactory, the principle 
gradually came into general use, The patent sub- 
sequently passed out of Mr, Adams’ hands, in con- 
sequence of misfortunes in business beyond his con- 
trol, the fish-joint becoming the property of the 
Permanent Way Company. 

Mr. Adams’ system of radial axle boxes, designed 
with the view of reducing the amount of friction 
between the wheels of railway stock and the rails, 
and for facilitating traffic round sharp curves, was 
patented in 1863. The first application of the radial 
axle boxes was made, by Mr, Cross to the *“ White 
Raven,” an engine built.for the St, Helen’s Railway, 





and which proved to be thoronghly successful, the 
engine running as steadily and safely at high speeds 
as on straight portions of the line, the mee 
having been that the wheels would run wildly on 
the straight course, This engine was completed 
towards the close of 1863, aon was run 
up to London, and made some successful. trips on 
the North London Railway. The system \was soon 
extended to the Great Northern, and;the. London, 
Chatham, and Dover Railways, the sharp curves of 
the Metropolitan line of the latter system = 
Mr. Adams’ invention to a severe test, which it has 
for years successfully withstood. 

Besides affecting improvements in existing types 
of permanent way, Mr. Adams patented several 
original systems, the most prominent of which was 
his suspended girder and his sandwich rails. ‘These 
and other systems were tried on various lines of 
railway, and, although embodying undoubted merits, 
and involving considerable promise in theory, per 
did not pass the ordeal of preliminary trial wit 
sufficient success to insure their adoption in practice. 
The matters which form the subject of Mr. Adams’ 
patents under the old law are exceedingly numerous, 
his specification No. 11715-1847, for example, 
containing fourteen general claims, each claim 
containing a number of subdivisions, His inventions 
related to all the varied details of railway construc- 
tion, engines, rolling stock, common roads, build- 
ings, navigation and propulsion of ships, guns and 
projectiles, wood-carving machinery, &c., and it is 
surprising to notice how, in almost every depart- 
ment of life, he found something which was capable 
of progressive improvement. He took out several 
patents under the old law, whilst those taken out 
by him under the new law—or since October, 1852 
—number no less than 25. Just previously to 
his death, Mr. Adams was engaged in working out 
some improvements in the construction of tramways, 
and in developing a small hot-air engine with the 
view of relieving horses from a considerable por- 
tion of their present work. 

Credit is usually given to Sir Joseph Paxton for 
the design and principle of the Great Exhibition 
building of 1851. It may have been but that 
gentleman’s due, nevertheless it is a singular fact 
that Mr. Adams, in April, 1850, suggested in the 
‘« Westminster and Foreign Quarterly Review” that 
the building for that Exhibition should be like “a 
great metropolitan conservatory, the materials of 
which should be chiefly iron and glass.” Sir Joseph 
Paxton’s proposition was brought forward in July, 
1850, and was a marvellously faithful realisation of 
Mr. Adams's idea. 

Having noticed Mr, Adams as an engineer and an 
inventor, we will in the next place refer to the de- 
ceased gentleman as an author. He indeed 
sessed the pen of a ready writer, and his contribu- 
tions to the scientific literature of this country ex- 
tend over a period of more than thirty years. He 
was a prolific contributor to nearly all the scientific 
periodicals of his time, commencing with the old 
‘* Mechanics’ Magazine,” which in its earlier days 
was the medium through which many eminent 
mechanicians and mathematicians exchanged ideas. 
He was for many years a habitue of the Society of 
Arts; the volumes of the journal of the Society 
contain a great number of practical and suggestive 
papers and articles from his pen, as well as the 
records of verbal communications made in 
discussions upon papers read by other authors. 
He was, in fact, as we have said, a prolific 
writer upon almost every branch of enginéering 
science ; he wrote, as he used to say, because he 
could not help writing, and no matter the pe. or 
nature of the paper or essay, he wrote it com a 
through to the end without paiise or 
never afterwards corrected or amended what he had 
written. He was also an occasional contributor to 
the columns of the Zimes, and it is a remarkable 
point in his character that he far more frequently 
wrote from the sheer love of writing than from 
motives of pecuniary gain. Perhaps 
wrote so extensively, and, in the aggregate, turned 
the faculty of authorship ‘to so little account as did 
the subject of the present memoir. He was a man 
of an essentially original mind, as many striking 

es in his uctions testify, His writin 
were not distinguished by a very high order of style ; 
he wrote as he thought, rapidly, and too often ath- 
biguously, although he was alway forcible, practical, 
and convincing in argument, and, 1, agreeable 
and happy in his illustrations. He was’a contributor 
of sey: ce ee ngi- 
neers, for which, at various times, lie received the 


no man ever | 
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council , @ Telford medal and a Watt medal. 
oh yer took part in cg oe al- 
) not essentially a good. speaker. was, 
however, an excellent conversational ae an 

entertaining companion, bei ith a 
memory, and, haying -during his long life comerin 
contact with a great. variety of persons, and having 
encountered thany iar incidents during his 
Sereeene pone pos _ the world. was 
e author of sev ets, chiefly on subjects 
qarnenes with — working of ral 4 ee with 

e li t an ity of writing he 
sessed, Con wrote, so far as we Sedma, bas 
two books, which could be so called, one being his 
work on ary Ng carriages, and the other 
ils.” He appears to have been: in- 


rotracted literary 
effort, as evidenced by the fi desultory, and 
fugitive nature of his productions in renaren He 
was at one time a contributor to the Spectator and 
to ihe Engineer, and later on, we: believe, to the 
pages of Chambers’ Journal, and to Once A Week, 
while several articles from his pen have appeared 
in our own columns, 

The man of all these varied attainments has passed 
from among us, and his place knows him no more. 
Yet his strongly-built form, his i appear- 
ance, enhanced by the mannerin which he wore his 
hair, his kindly genial face, and, above all, his warm- 
hearted, generous, and impulsive nature, will long 
be remembered by those—and they are many—to 
whom for so many years they have been familiar. 
Even his peculiarities with regard to dress constitute 
a source of special remembrance in themselves, for 
without neglecting or outraging any of the con- 
ventionalities of life, Mr. Adams exhibited decided 

uliarities in this respect. For years, and-long 
ore the present generation had adopted the style 
of a large shirt collar falling overthe cravat, he had 
made this his own speciality, whilst those who knew 
him most intimately, will remember how, by means 
of strings and tapes, and hooks and eyes, he rendered 
himself supremely independent of buttons. We 
notice these iarities, not in a spirit, 
nor from any want of respect for him in whom they 
existed, for many i 
us very closely to him, and engendered the greatest 
ed for his ae 9: Sigate ss mention 
em as instances 0: originality speciality 
which pervaded all he said and itid, which in fact 
was part and parcel of his nature, a result doubtless 
of the strange wandering self-dependent life he 
feet ques Ce mee years of his absencé from 
g 


Mr, Adams was thrice married, his first pare 
Elizabeth, daughter of the late Francis Place, 

Charing-cross, the eminent reformer of the da’ 
Sir Francis Burdett, His second 

Fuller Flower, the gifted authoress, whi 
alliance was formed with Miss. Randall. 
his first wife he had one son, Mr. 'W..A. 
Assoc, Inst. C.E., whilst by his 
one son and one. daughter, all of 
third wife, survive him, His dea 
Broadstairs, where he had proceeded 
air, and whilst staying there he was at 
internal tumour Which ended fatally 
last. The brief time at our disposal’ since 
intelligence reached us has been hardly sufficient 
enable us to do justice to the’ memory 
who has played so prominent and varied a part i 
pp tag Bn: eering science as has «Mr, 
Adams. Nevertheless we feel assured that our short. 
comings will not affect his merits, from which they 
cannot ibly detract, nor will our deficiencies 
ages e brightness of the memory of one, whom 
to know was to appreciate and respect, and whose 
character and attainments can only cease to be ad- 
mired when they cease to be remembered. gia! 
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THE ACCIDENT TO THE IRISH MAIIx 

Tue serious ‘‘ accident” which happened to the 
down Irish mail last Sunday morning, is but another 
instance of the necessity of adopting the ‘block 
e dangers attendant, upon w 
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ascen for want of steam, but as. the 
line sone worked on the complete block system, 
the mail, when it came up, was allowed to 

Valley, merely receiving a caution’ signal. It is 
dated. that this signal was acknowledged by the 
driver of the train; but however this may be, the 
speed does not seem'to have been reduced, and when 
the goods trains poo nein although the engine 
was reversed, the*mail’could not be stopped in time ; 
but raninto the goods train, smashing five trucks and 
damaging others. Several passengers were hurt, but 
luckily none killed, their escape from more 
serious conteguans being due probably to the fact 
that the tracks were empty. As no deaths 
were caused of course be no public inquiry, 
and hence the full details of the so-called “‘ acci- 
dent” will only be known to the railway officials. 
This being-the case it is impossible to say to. what 
extent efforts were made to retard the train before 
collision, but judging from the brief interval 


which is to haveelapsed between the goods 
train being sighted and the smash occurring it is 
very dou if even the tender brake was properly 


applied, and it is almost certain that. the other 
brakes on the train could not have been brought 
into use at all. Had the line been worked on the 
block system, asit ought to have been, themail would 


not have allowed to pass Valley station ; 
but even under exi working arrangements, had 
the train been fitted with a good continuous brake, 


capable of being instantaneously applied 5 Saray ay 

as is the case with the Westinghouse air brake, it is 

most agar 4g that all damage would have. been 
bo’ 







averted. tion of this view we may 
quote the foll ph lately published in 
an American pa referring to a train fitted 
with a Westin @: 


portions was narrowly escaped b 
the extra train ig to Chicago from the S Pee a 
Convention. At 11 o'éloeck on Thursday a long train, laden 


with fully 1000 people, “left the city for the north, and, as 
was well known, contained the Greeley delegates. Many 
inoi also on board. Shortly 

a most of them had retired in the 
sleeping cars., Six miles northward of the city, while the 
train was running at the rate of 25 or 30 miles an hour, 
the engineer, ] out into. the blackness ahead, saw the 
track cumbered peer tied eeu stack of timber. Instantly the 
machinery was rev and the air brakes sprung, the 
train brought to a stop with a shock that routed the crowd 
from their seats, ondng the wildest confusion. The engine 

seco’ 


had not stopped = too-soon. A series of massive ties 
= O eeraity laid to Tails ot Napees them a i 
was secure beyon possi 
tire the utter destruction mt, the train por its 
engine tore three or four before coming to a 

halt, but stely, the reduced impetus prevented a leap 
from the track. | 

On the. lonian Railway, also, in the recent 
trials of Westinghouse brake, a train was 
brought to.a'stand froma speed of 40 miles per hour 


on an up gradient of Pin 400, in 188 yards, and as 
the up gradient in whith the collision of the Irish 
mail took place wag, ‘materially ee 
400, an ven more prompt could pro ve 
been made eis 6 prone 

A correspondent of the Zimes inquires how it 
happened that the Irish mail was an hour behind 
time; a more pertinent inquiry would be how 
it is that day after day the Irish mail and other 
fast trains are being run with an amount of brake 
power which is utterly.incompetent to bring them 
under efficient control, and which is quite incapable 
of being applied with sufficient promptness to be 
of service in a real emergency. The accident of 
Sunday last will probably cost the London and 
North-Western ap | asum which would have 
sufficed to apply the. Westinghouse brake to the 
whole of the trains°engaged on the Irish mail 
service, and thus on the bare ground of economy 
alone, the adoption of that brake—or of some other 
equally efficient, if it can be found—should be 
insisted upon, 


NOTES FROM GERMANY. 
‘ Bown, July 22, 1872. 


Prrpank on Free. 

TERRIBLE fire took place not long ago at the mouth of 
in Westphalia, and brought the mine to a stand- 
long time to come, happily without causing any 
though 16 men, who by necessity remained all 
the pit, narrowly escaped from being suffocated. 
is not without interest to British colliery pro- 
etors, and as it may help to save life ar yt 
the lessons which ft teaches are properly valued, its main 
be described. The Barillon pit at Herne, near 
iS aidekdin, ka sechetbe-« Peachomeen 

Providence.. The 
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a management 
in both is most excellent and cautious, though it was utiable: 


t - . The Barillon mine has iron shears. over 


to prevent disaster. 
oe pit’s mouth, but the cage guides as well as some ‘light’ 


roofs for the protection of the banksmen, are made of timber. 
Close to the pit is a very extensive structure of timber which 
coritains the screen and sifting drums for the separation and 
classification of the coals on their way from the tubs to the 
railway trucks, and adjoining this building was a hoisting 
apparatus also, made of wood, with a small steam winch on 
the top and in a small-wooden house. Here it was 
that on Sa , May 4, at a quarter past five p.m., the 
fire originated from an unknown cause; with enormous 







rapidity it the screening house, and the violent wind 
blew it the pit; by the way, the only pit of the 
mine. The of the mine was until then quite 
satisfactorily by the large stack of the boiler-house, 


the Guibal-fan, whieh was under erection, not being yet in 
working condition. In order to prevent the smoke from 
entering the downcast shaft the air circulation was at once 
interrupted by closing the channel between the upcast shaft 
and the chimmey stack, and it is principally due to this 
measure that the fierce conflagration, which raged over the 
pit’s mouth, did not spread to the shaft and catch its 
timbering, in which case the whole pit and those in it 
would most likely have been destroyed. When the fire 
was noticed, lifting the men began at once, and was con- 
tinued as rapidly as possible until the fire caught the aloe- 
fibre ropes Sleeves, and they b too dang to 
be used apy longer; at this time 16 miners remained 
underground. The iron cage which was at the bank 
was secured from falling down the pit by laying some 
iron rails aeross the,mouth, and shortly afterwards the 





burning went down the shaft. In the mean time 
all the around the bank were ignited save the 
boiler-hous®, _ house, the men’s but, and the engi- 
neers’ workshop, which however, were all in utmost danger. 


The.numerous fire engines, which had hastened to the 
spot, could do no more than protect these buildings and 
prevent the pit frames and the timbering from catching 
fire. After the of the fire had somewhat subsided, 
the chief captains of the Barillon and Providence mines 
went down the pit on the ladders which had happily 
been preserved, inorder to see what had become of the 
men below, and they were glad to find them all well 
between two air crosscuts, and to observe that not much 
bad air had entered the mine, so they all ascended by the 
ladders and were safely landed by nine p.m. Through 
this fire all the buildings near the bank, the ropes, the 
screening arrangement, are totally destroyed, the pumping 
engine much injured and the iron winding shears, which 
contain the sheaves, much bent, but happily no fatal 
result ensued. The lesson to be drawn from this accident 
is that all structures at the bank should be of stone, brick, 
and iron, and as little timber allowed there as possible. 
The pit ropes to be used should be exclusively made of 
steel or iron, and the upper part of the pit timbering should 
also be constructed as much as possible of metal; but before 
all, means should be adopted to check the current of air 
through the mine, as was in this instance done by the trap- 
door. It would, however, be far preferable if all mines, 
without exception, were provided with at least two pits, 
and although this would cause some considerable expense 
to the mine proprietor, the advantage of having two shafts 
are so obvious, that this principle should be everywhere 
adopted, and, if necessary, enforced by imperial legislation. 
PRINTING FROM PHOTOGRAPHS. 
At the last Whitsuntide meeting of the Rhenish-West- 
naturalists at Witzlar, Dr. Landois, of the Uni- 
versity of Miinster, in Westphalia, explained his method of 
multiplying photographic pictures by the printing press. 
This process is generally adopted at the steel works of 
Kriipp, and was also largely used by the Prussian general 
staff during the late war. It consists in taking from any 
photographic picture a negative upon a very thick glass 
plate, in which the covering mass, sensitive to the light, is 
gelatine containing bichromate of potassium. After the 
picture has been produced by a sufficiently long exposure, 
it is fixed with liquid of ammonia, when, however, no -pic- 
ture is yet visible. It only appears after ink is brought upon 
it by the printing roller. In this way over 5000 impres- 
sions have been taken from one single Landois plate. 
Numerous samples of such prints from photographs were 
laid before the meeting and found general approval. It 
appears that this method will be very well suited for pro- 
viding scientific and popular books with cheap illustrations 
instead of wood engravings. 


; DIvIDENDs, . 
In spite of the great disturbance which the late war has 
caused to most branches of mining and industrial enter- 
the general-condition in Germany and Austria is 
ealthy, and the best proof of this desirable state is to be 
found in the dividends which could be declared for the year 
1871. Amongst the coal mines those near Zwickau 
in Saxony stand first, as they were least affected by the 
war, and enjoyed uninterrupted communication with Austria 
and the rest of Germany. The following dividends were 
declared. Erzgebirge Coal Association, 160 per. cent. ; 
Zwickau Biigergewerkschaft, 140 per cent.; Zwickau Coal 
Company, 98 per cent.; Zwickau-Oberhohndorf, 54.5 per 
cent.; Gottes at Lugau 48 per cent.; Lugau- 
Niederwiirschnitz, 35 per cent.; Oberholindorf-Schader, 
26 per cent.; coal mines in Wi ; 





Borussia, near 
Dortmund, 25 per cent., Arenberg Coal Company, 20 per 





cent. ; Bochum Coal Company, “ United President,” 19.12 
per cent. ; Concordia at Oberhausen, 10 per cent.; United 
Westphalia and Margaretha, near Aplerbeck, each 9} per- 
cent.; Cologne Mining Company, 10} per cent.; Saxon- 
Thuringian Lignite Company at Halle, 9 per cent. ; Giiblitz 


Varnow Lignite, 4 per cent. Of metallic mines the 
Mansfeld Silver and Copper Company, paid 450 thalers per 
share Altenberg Zinc Company, (Vieille Montagne), 9.38 per 
cent. ; Mechernich Lead Company, 8 per cent.; Silesian 
Zinc Company, 6 per cent.; Eschweiler Lead and Zinc 
Company, 4 per cent. Iron companies paid also tolerably 
well; so in Austria the Wolfsegg-Traunthal Company, 
20 per cent. ; Innerberg Hauptgewerkschaft, 9} per cent. ; 
Neuberg - Mariazell, 9 per cent.; Kaiserslantern Iron 
Works, in Bavaria, 14 per cent. ; Charlottenhitte, near 
Siegen, 9 per cent. ; Tarnowitz Iron Works, in Upper 
Silesia, 9 per cent.; Wilhelmshiitte, near Sprottau, in 
Silesia, 8.25 per cent.; Rhenish Iron Company, at Duis- 
burg, 4 per cent. ; Cologne-Miisen Company, 8.5 per cent. 
Amongst the number of iron factories gave the Chemnitz 
Engineers’ Tool Company, 14 per cent.; File Company 
(Scharf and Co.), at Berlin, 14 per cent.; Styrum Iron 
Works (sheets and plates), near Oberhausen, 10 per cent. ; 
Stettin Engine Works, Arthusberg, 11.66. per cent.; 
Koenigsberg Engine Works, Vulcan, 10 per cent. ; Stettin 
Engine Works, Vulcan, 8 per cent. ; Hanover Iron Foundry, 
5 per cent.; Barop Engine Works (Daelen and Co.), 4 per 
cent.; South German Railway Material Company, at Stutt- 
gart, 34.33 per cent.; Elbing Railway Material Company, 
9 per cent.; Upper Silesian do., 6 per cent.; Breslau Rail- 
way Carriage Company, 7 per cent. Of chemical works, 
paid Cépnick Company 10 per cent.; Oranienburg Com- 
pany 8 per cent.; Henrichshall Company, 8 per cent. ; 
Bredow Company, near Stettin, 6 per cent.; Bonn Portland 
Cement Company, 3 per cent. The prospects for this are 
still better as for last year, and increased dividends can be 
confidently expected. 


HEBERLEIN’s Rarmway BRAKE. 

The railway brake of 8. S. Heberlein, chief engineer of 
the Bavarian State Railway, has been successfully intro- 
duced upon the Elizabeth Railway, in Austria, and on 
the trains running between Munich and Kufstein in Tyrol. 
Its main feature seems to consist in an arrangement, by 
which the brake can be applied simultaneously to all the 
wheels of the train, and this can be done by a single person, 
it is said, with great promptness. 





FOREIGN AND COLONIAL NOTES. 


Victorian Railways.—The time prescribed for the recep- 
tion of tenders for the first section of the Castlemaine and 
Dunolly and the Ballarat and Ararat Railways in Victoria, 
two of the lines authorised by an Act passed in the last 
session of the'Victorian Parliament, had been extended to 
May 29th, in consequence of extra work occasioned by the 
preparation of specifications according to two gauges. The 
progress of the works will not, however, be hindered by this 
postponement, because the Victorian Government cannot 
emcee with the two lines until the Colonial Parliament 

settled the question of gauge. 


The Danube.— According to a Bucharest letter, the ques- 
tion of completing works for improving the navigation of the 
Danube and the Iron Gates has been arranged between 
Turkey and Austria. The expenses of the works will be 
divided between the two powers... Turkey will undertake the 
conservancy of the navigation from Orsovo to the Black Sea, 
and Austria from the same place to Possavo. 


Curatiba and Miranda Railway.—It appears that an en- 
gineering staff composed of 16 persons left for Rio de Janeiro 
towards the close of May to survey this line, of which the 
Baron de Mana and others are concessionnaires. The work 
will be at once proceeded with. It is an important enterprise 
for Brazil, in connexion with the province of Matto Grosso. 


Adelaide and Glenelg Railway.— The directors of the 
Adelaide, Glenelg, and Suburban Railway Company received 
advices by the last English mail to the effect that contracts 
had been entered into for supplying the principal portion of 
the matériel required, including the locomotives and rails. 
The latter, it appears, were guaranteed to be delivered in 
London in equal quantities for shipment in the months of 
April, May, and June this year. 

Tramways in Melbourne.—A proposal for the laying down 
of street tramways in Melbourne seems likely to meet with 
considerable opposition. Notice has been -pnee by the 
Melbourne corporation of opposition to a Bill to be laid by 
the local omnibus company before the Colonial Parliament, 
and there is little doubt that numerous petitions will be pre- 
sented against the measure. 

American Bridge Company.—This com is endeavour- 
ing to increase its'en ital from the 414,700 dols. at present 
paid up to 1,000,000 dols. The company states that it requires 
more capital to meet the claims of a constantly extending 
business, the concern being now offered work to the extent 
of upwards of 6,000,000 dols. The company has constructed 
since its organisation in August, 1870, and up to the close of 
December, 1871, a total of 38,137 ft. of bridges, 18 turn- 
tables, and 16 iron-roofs, and pneumatic and screw pile sub- 
structures, costing altogether 3,400,000 dols. The iron rail- 
road and highway bridges at Leavenworth, of three spans of 
340 ft. cae: and the Union Pacific bridge across the 
Missouri River of 11 spans of 250 ft. each were constructed by 
this company. 

Tramways in France—A network of tramways in Paris 
has just been conceded without recourse having been had to a 
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public adjudication. The network has been divided into 
three parts. The first, known as the ceinture, has been con- 
ceded to the Paris Omnibus Company ; the second, the right 
bank, to the Société Financiére; and the third, the left bank, 
to the Franco-Italian Bank. A syndicate formed in connexion 
with the last named establishment, also presented the lowest 
tender at a public adjudication of tramways in Marseilles. 


Coal in France.—The demand for coal in France exceeds 
the production. There are some apprehensions, indeed, of a 
coal-famine, and prices have been steadily hardening. 


English Railway Men in Canada.—Mr. R. Potter, presi- 
dent of the Grand Trunk Railway Company of Canada, Mr. 
J. Allport, manager of the Midland Railway of England, and 
Mr. J. M. Grant, Secretary of the Grand Trunk y 
Company, of Canada, sailed in the Russia on Saturday for 
New York. The object of these gentlemen, in the 
Atlantic, is to make a three months’ tour through the Do- 
minion of Canada. 


Railways in the Argentine Republic.—The work of railway 
construction ap to be making good progress in the 
Argentine Republic. The Rio Quarto line is nearly com- 
pleted, the rails being laid for 40 miles; the whole line will 
ewe be ready for traffic this year. The Concordia and 

ercedes line also advances rapidly to completion, in spite of 
great natural obstacles which have to be overcome. 


Brazilian Immigration.—The Brazilian Government ap- 
pears to be intent on the development of an immigration 
policy. The public lands which have been surveyed for 
settlement amount to 1,250,000 acres, situated in the provinces 
of Rio Grande do Sul, Santa Catharina, Parana, San Paulo, 
Esperito Santo, Alagoas, and Para—especially in San Paulo 
and Parana. 


Messrs. Waring in South America.— Messrs. Waring have 
plenty to do just now in South America. Thus they have 
the Central Uruguay Railway in course of construction ; they 
are making surveys for a great Transandine line vid the 
Planchon pass; and they have submitted plans for a port at 
Monte Video. These latter plans propose a port with an area 
of 8700 acres. The maximum depth of water in the port 
would be 17 ft., but this depth would be by no means main- 
tained throughout. 


Bessemer Steel Rails in the United States.—The adminis- 
tration of the Terre Haute and Indianopolis Railroad, in 
in common with the boards of several other American rail- 
road companies, is replacing old iron rails with Bessemer 
steel rails, as fast as it finds it practicable. to do 80. About 
three miles have been ‘relaid in this manner, and a con- 
tract has been entered into for a sufficient quantity of steel 
rails to relay 12 miles more. 








RAILWAY CATTLE DRINKING TROUGH. 
THe question of providing means for watering cattle at 
railway stations appears to of sufficient im to 
engage the intermittent attention of inventors, although the 
interest attaching thereto is insufficient to insure the adoption 
of any one of the numerous plans proposed. The fact is that 
the matter is in the hands of the railway companies, and 








pro 
that the cattle breeders and owners 
the matter, and that they are the 
means for preventing loss or damage to 
should, therefore, unite to carry 
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BONSER’S WATER TROUGH FOR CATTLE. 


CONSTRUCTED BY MESSRS, RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 
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COKE OVENS AT THE GEORGS-MARIENHUTTE, NEAR OSNABRUCK. 


20 reer 








FIC.I. 


THE GEORGS-MARIENHUTTE. 
(Continued from page 427 of our last volume.) 
Tux coke ovens at the Georgs-Marien Iron Works are 
constructed on the Francois system, with doors at both 
hollow sides and floors in which are arranged the 
for the gases, and with machinery for pressing the coke 


sie 


each 22 ft. long, 2ft. 7 in. wide, and 5 ft. high, 


ovens 

more are now in course of construction. The existing 
ovens are 

and they are provided with hollow side walls with hori- 


These gases y 
of highly-heated products of combustion without flame, and 
only when brought into contact with the from the 
blast furnaces used for firing the boilers, does an intense 
combustion take place, whence it becomes necessary to pro- 
the boiler plates carefully against the action of the 


eee are wane Soe Soneand ty teins, Sameer wagons 
the coals from the washing apparatus and 

Lacks tees af Gecote arin bed 
erected on the lower spuneh ined 44:ten ceitinds eo: thot 
the rails over their tops are cn the same level as the 


if f 








upper ground. The top of each oven is provided with 


two openings, into which the coals are thrown, and the 
finished coke when pressed out is transported upon the lower 
ground level of the works over tramways to the blast fur- 
nace hoists. The charge for each oven is four tons of coals, 
and the time allowed for coking is from 36 to 48 hours. 
The 100 new furnaces now in course of construction, and 
of which we give an engraving on the present page, are also 
22 ft. long, but only 163in. wide and 6} ft. high. These 
furnaces have in the side walls vertical flues, but the gases 
are carried off from under the beds through two ports for the 
accumulation of the gases, one on each side of the furnace. 
The alterations in the dimensions and arrangement of the 
new furnaces have been adopted in order; first, to increase 
the production upon the same surface; secondly, to use also, 
at the increased pressure and heat in the higher and nar- 
rower furnaces the best bituminous coals from the Government 
mines near Ibbenbtiren, and from some of the Westphalian 
mines; and thirdly, by carrying off the gases from both 
sides of the furnace to effect a more uniform distribution of 
the heat. The former furnaces, of a width of 2 ft. 7 in., and 
with. intermediate walls 2 ft. 5in. thick, horizontal flues, 
and a length of 22 ft., are coking on a surface of 22x5= 
110 square feet, four tons of coal in - —e time of 
42 hours; whilst the new furnaces, with a width of 16 in., 
a thickness of the intermediate walls 1 ish in., are coking 
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on a surface of 22x 24——-55 square feet in 30 hours, an 
equal quantity of four tons of coals. 

The quantity of coke is, of course, in both systems in 
proportion to the quality of the coals used for coking, and 
varies between 65 and 72 per cent. ; a greater heat is now 
attained through the smaller width and greater height of 
the new ovens, and the coals being under pressure in 
the ovens, a less bituminous coal may be coked in 
larger quantities, together with a more bituminous coal. 

e coking in the shorter time of from 24 to 36 hours con- 
centrates a considerable heat in the smaller coke ovens, 
whence it becomes necessary to use for this system of ovens 
the best fireproof material that can be obtained from the 
best works in England. When similarly constructed ovens 
were erected in Westphalia, it was ascertained that the 
longitudinal flues should not be placed under the bed, and 
that the bed itself should be supported by strong and fire- 
proof brickwork. The new coke ovens at the Georgs- 
Marien Iron Works are therefore provided with suitable 
foundations of fireproof sandstones, and the flues for the 


and 
longitudinal flues are decreased in size at each fifth oven as 
they get further from the boilers. 
(To be continued.) 
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until most of the ha and the mass is | now em to look after the slags, as the whole of the 
USES OF BLAST, EVRNACE SLLAGS®,. | haar paerah hk work con bo done by the founder sei hie nests ate 
By T. Eeuzston, E.M. same tool tate 6 meee wan & Ringed cover, Gnd unctured | saving thus effected amounts to 5000 to 6000 francs a year, 

Tr we may characterise the aim of metallurgists twenty i ‘ 






several times to let out the gas. cover, which fits into | while the cost of granulation 
years y any one point to which their efforts were i the slag becomes 

coped directed, we should say it was the idea of adapting | p' 
“ waste products” to some useful purpose, while the energy | 
of to-day seems rather to tdke the direction of so arranging 
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rocésses as to have no “ waste products.” The ironmaster granulated was first used as gravel in the 
Of this decade no longer speaks of the waste gases of the make the bed of the casting house. It was 
blastfurnace. The supply of combustible material from this uch a casting bed the pigs came out clean and 
sourée is a part of the regular working, and is depended upon and were preferred by the pain even to those 
to su@h an extent, that in many cases it is doubtful whether reakag iron moulds. This method of using the slag is now of 
the iron could be profitably manufactured without its use. , ‘ : almost universal application in the Siegen district, in Prussia, 
This‘is an economical age, and in large works the same care : : On jwmere most of the furnaces run on The grains of 
that*looks after the saving and utilising of ates J not : aire They mat ae howe Fay 2 separs by 
hitherto available, presupposes, as a general thi g, skill in grant 
the matiufactureof the sesdast These is hardly a point in ¢ in a receptacle the purpose, while the light 














the whole range of map iso detail where more or‘less 

successful attempts have made to economise, by the 
use of “waste products,” and: no 

skill has been lavished, and so much money spent. 

great, 





ion’ are so the capital involved so 
that i saving will often justify even the 
another,as was the case i 
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recently, | with a coat of mortar. T! ildings of the immense me- | 
of the zine process for Patinso chanical preparation works of C hal are built of this }. 
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y : i solid crust, which formson the 
from this mass } surface of. the liqui » to rise with it without b : 







transformed into horse power, 
would make t changes in our mt manu- 
facture, and pet ay _Siminich the i 
the large amount of lost in the 
source of inconvenience) accumula 

hot viscous masé, difficult to handle, ‘#equirin 
for its removal, and Fo apregars 
amount of capital in land on wi 

















tive labour of the furnace. Heriee the amount of skill 
lavished, first to make use of it, and them'to get rid of it. 
The first attempt, and, for a ivy. ev the only one, 
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use it was in making for w was simp! 
up by hand, and then used like any otlierstone. ‘T h in 
themselves excellent road-making al, this form of slag 







is not well suited for it, and hence, as'thisis the only use gene- 
rally known, we find enormous slag heaps, which are often 
over 100 ft. high, served by special engines and cars, in the 
vicinity of many of our blast furnaces. Happy the com- 
pany who, like the Hudson Iron Works, can use their slag 
to fill in shallow bays, and thus, by an actual production o 
land, turn all their slags to profitable account. 

In some parts of — where stone is exceedingly scarce, 
this is the only material for road making that can be pro- 
cured in large quantities. Hence, in such countriesas Silesia, 
every effort has been made to make the only material they 
have as well adapted for the purpose as possible. 

The great objection to the use of slags is their brittleness. 
Hence very early attempts were made to devitrify them ata 
small cost. This necessitates a cheap fuel, whieh is 
an exception, and hence the most successful attempts at de- 
vitrification have been the accumulation of the slag in 
large masses, allowing it to cool slowly under considerable 
pressure. This is the case of Tarnowitzs, in Silesia, and 
elsewhere, where the ground around the furnaces is en- 
cumbered for days together with large accumulations of 
slag, 1 ft. or 18 in. thickness, which are left to cool. This 
method is necessarily imperfect. Only the lower half of the 
slag is devitrified, but imperfect as it is;it furnishes-an ex- 
cellent material for paving, and the traveller would | apres 
be astonished to learn that the prunes over which he drives 
is nothing more than imperfectly devitrified blast furnace 
slag. As only a very small portion of the slag can beused in | them a certain..amount of slag « week. One 
this way, slag heaps in Silesia would be quite as prominent i iron t 
a feature of the landscape as they are in the Lehigh Valley, if ing the last summer furnished one day’s run o 
the furnaces were as numerous. The benefit in this case is| week to the glass makers. To prepare it for this 
on the side of the road maker, rather than on that of the-iron is rum out on cast-iron plates and cooled with 
manufacturer. ttempts have been made in some parts of vee te 

The necessity of having building stone in certain countries 
of Europe, where it is very searce, led to a long series of 
experiments, which, after 9 multitude of failures, resulted in 
the manufacture of a very useful product for certain kinds of 
construction. These. experiments began ata charcoal blast 
furnace, the from which was taken out. of the fore-| i 
hearth with a le, com into a mould and cooled 
slowly. In order to keep the slag in the hearth from be-| the 
coming cool it was covered over with charcoal. A small 

tity of the powder of the charcoal became mixed with 
the slag, and eflvcted a partial devitrification in the moulds. 
The attempt to apply this exceedingly simple process to 
coke furnace failed entively. The bricks became too porous, 
from the evolution of gases resuliing from the admixture of | the 
coal dust, Sand and coke dust were then substituted, but as which the 
the bricks were still fragile they are now annealed in fur- 
naces. This process is applied in Kinigshiitte, in Silesia, to 
the manufacture of building material, of which some of the 
important constructions of the works are built. The slag is 
run from the furnace into a hemispherical. basin on wheels. | and 
The bottom of this basin is cov with sand or fine coke 
dust to the depth of about 1}in.. The wagon is then 
drawn to the point where the bricks are to be made 
The slag and sand are mixed together with a curved iron 


* A paper read before the American Institute of Mining |. 
Engineers. 



































The manufacture of bricks from this material immediately 
suggested itself. Persons who have been in ‘the habit of 
traveling. on the Rhine will probably have noticed in the 
vicinity of sapevied long en de yer bricks , ts shapes, 
pipes, and more or complicated pieces for building pur- 
in i thoamee This material is manufactured 

pumice which is Yop pee peg 
from the surface. It is simply mi with 
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which carbonic 
¢ mineral sub- 
Ph pie 

in “water with carbonic acid for a period of 
48 , 1.6 grammes had been dissolved. This renders it 
probable that it cam be very profitably used on calcareous 
soils, while the large quantity of lime contained renders it 
likely that it will prove equally serviceable on siliceous soils. 
The very fine state of division to which it may be rediced 
at a very small cost is favourable to its decomposition in the 


soil. . 

Blast furnace slags gelatinise in acids and they are, there- 
fore, very suitable for the manufacture of cement. Pelouse 
and Fremy, io ee vith an hw oem 
chemistry, cite them as being eminently : 

The ibility of having them in such form as gran 
slag reduces the price of t P 
small that in certain parts of Germany an artificial cement 
equal in every respect to the’best Po cement is manu- 
factured at a price so low as to yield a large age and yet 
very much undersell it. Very large works for the manu- 
facture of this artificial cement are, during this year, to be 
constructed on the results of experiments, lasting over several 
yearé, at one of the large German iron works. 

Considerable attention has been paid in Belgium and 
Germany to the use of the slags for the man ure of 
premeerses f products, These were first salts of alumina, then 
salts of lime as an incidental products, and lately the use of 
the silica extracted for the manufacture of soluble glass. 
This, of course, necessitates the location of the blast furnaces 
at some point near a large acid manufactory. It does not 
seem mg Ag this method will ever be used on a large 
scale in this country, where material ing a much 
larger percentage of these substances can be had almost as 
cheaply as the ulated slag, which must, of course, be 
used to bring manufacture of chemicals even within 
reach of probable profit. 

In certain conditions of the furnace the slag is spun by the 
blast into fine fibres; and makes a substance which is some- 
times called “ furnace wool,” This material is a very bad 
conductor of heat, and it has recently been to use 
it as packing, to prevent loss of heat about boilers, &c. 

I have thus rapidly sketehed some of the uses to which 
this hitherto worse than useless material may be put. But 
few of these are likely to find any application in this country. 
The manufacture of paving stone where good material for 
that is wanting, cy § be carried on successfully. It 
requires but little care, but the slags must be of very nearly 
constant composition, and must not change their form after 
cooling.. The materials, when properly made, wears well, 
and has been laid in some of the cities of Europe, under 
severe tests for several years. I have a number of such 
blocks in the metallurgical collection of the School of Mines, 
taken up after seven years’ use, at my request, from the 
streets of one of the largest cities in Europe. 

-The manufacture of the granulated sl: icks, when wood 
for building purposes is cheap, is not likely to come into use. 
But in every case where brick or stone is to be used it is 
cheaper and perferable, and the manufacture once started, it 
is more than likely that if such bricks will stand our severe 
élimate, and there seems nq reason why they should not wear 
here as well as in the large establishments where I saw them 
used, they will be adopted for these constructions. The use 
of the slag in the place of sand will follow :as'a matter of 
course when it is granulated, and also its use for agricultural 


PUthe most valuable of all the uses, however, is that of 
cement. I have seen cement equal to any of the best,Port- 
land cement made at a very small cost, and this from any 
slag, no matter how the composition varies. The great 
advantage of having a suitable substance for the manufacture 
of — in such a Solvable that “ very small cost noe 
be to an impalpable powder, is ap t. 
manufacture of cement f not .to be confounded with the 
adulteration of cement by slag, which is said to -be carried 
on, on a seale, in England. The slag, before it is 
man , Will of course deteriorate the value of the 
cement with which it is rig though it rh better adulter- 
ation than ordi san may per 
undertaken on the belief that the tr ased alee alo 
some of the properties of t structi 
large manufactory, after several years’ experimen: 
the largest works of Germany, seems to be a guarantee that 


which 
It was found 





we may hereafter use cement in construction more freely and 
en, hs procure at a small cost a better article than we 
now have. 





Screxczs anp Art DzrartMent.—The examination of 
students’ works submitted from ni i 
and from schools of. art in competition 

has just been concluded. From 397 
6 works have been received. 114 


ight classes 
of art 


works. have. been sent up, making a total. of 
bo have been 
in April last. 


g the year 
increase 1871, of 19,051 works. These works 
submitted. to a. preli i examination, each 


;| of our number of the 19th inst. from the 


work on general) 
urpose. |} 


ulverised material toa a our 


THE SCREW PROPELLER. 
Iy an article on this subject quoted on 34 
paper Dagens Nyheter, reference was made to a 
curious pamphlet entitled ‘‘ Letters on Steamboats” 
published at Stockholni in the year 1816. We have 
since received the following certified translation of 
this penpaee which we publish as possessing much 
historical interest. 
As this undoubtedly gains new in in 

eye frm it applica ion to pry pace any gional 5 
displeased silent with r to what we have hitherto 
respect... I. proceed to tell you what 
‘a . have not, in like 

-in this line, 








aa Ful tocbonst of; but we do own in 


is already known 
hrashing wre Fac on 
which are already em- 
proprietors in various pro- 
home correspondence, and com- 
neenmenes Sweden, ob —_ 
advantages derived in England 
in use, Mr. Owen lost 
descriptions of these 


[ft 
if 
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differently loaded and lie at 
depths in the water, their paddles must, con- 
en oe See ower than is com- 


employed, together with steam 
vessel—that is her lying over on 
influence of the wind on the sails, 

to be too much immersed, 
while the other, on the opposite side, scarcely touches the 
water; both paddles being thus rendered almost powerless. 
These objections, as re; this kind of vessel, have been so 
evident that in connexion with them loading has been limited 
to a certain depth, required by the paddles, and sails have 


An altogether different idea occurred to Mr. Owen, viz., to 
propel the vessel by means of a wheel of another construc- 
tion, placed at the stern, and eompletely under the surface of 
the water. By this means the objections above described 
were obviated ; for, however, much the. vessel might heel, 
and to whatever extent she might be loaded, the wheel thus 
placed would always- possess the same. power. . Owen 
rar foe follows: The wheel of an —_ bn ae 
turned by a stream bearing on one part of its periphery. The 
wheel sod sails) of a windmill, the surface of which is placed 
obliquely against the current of wind, and which is altogether. 
immersed in a stream of air, is rede gers tr a a 
of acurrent. Now, as the first-named wheel applied to a 
vessel, and worked by steam power propels such vessel, the 
seeond kind of wheel, immersed in water, which has 


y steam power, also propel the vessel to which it is attached. 
In order to ascertain the truth of this tion a small 
wheel of about 18 in. in diameter, furnished with four wings, 
or blades, placed eet mere against the water in the same 
direction asa windmill against the wind; was attached to the 
stern of an ordinary rowing boat. This wheel moved at the 
stern of the boat below the surface of the water on an iron 
axle which oy + through the sterr into the. boat where, 
together with the wheel, it was turned by two men with a 
winch worked by alternating motion. On trial the boat was 
actually propelled by the rotation of the wheel at a rate of 
180 fathoms in five minutes, which speed the same men, with 
equal exertion, vainly endeavoured to produce by ordinary 
rowing with oars. 

The result thus far, having proved. successful, it .was 
determined to make an experiment, on a large scale, with the 
application of steam power. 


or this a ‘‘ Roslag’s,”* boat was selected in which 
ha following iterations were effected during the winter of 
t year. 


The stern was made perpendicular. The keel was 
Lideininod uae be project about 4 ft. astern, and at its ex- 
tremity a new (or second) i was fitted, 
which was united with the stern of the by a frame of 

igliei te hong 


Gnhete 958 rovi with Seon baoke Sep 

u means, an 0 o! 

obtained cn pate. of the 
boat was and it was otherwise adapted as much 


retween the two stern 
as possible for the accomplishment of the 


the course of the summer, dimensions 
follows 5: Length “ at 9* Pg oa a 
jou, 9 nih, a 8 : 
‘ocew) « i ; ‘ ¢ 
elevation of 24" fot” was raised on the. e fc aeaies ae 


» “ Roslag’s”” dcx drop rma in the district 
x pased ses deep 0 elit ee 
i] = 100 = =97. ish feet.— 
PEER aa esl 
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not as a ist and 
ce glia eacbren iron, and 


greater 
wer of resistance than air, must necessarily, when turned | be got 
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: part_of the funnel is of stout sheet 

itable shrouds. At the top it is 
”” in diameter, and larger at the lower The 
firebox is constructed in the boiler; and the fire is 


above, below, and on all sides by water. Consequently, it 
cannot anywhere cause ignition, otherwise than by negligence 
at the opening of the furnace, where, however, the engineer 
is stationed. 

Such is the character of the experimental vessel that has 
been constructed.. In the month of July, it was so far com- 
pleted that it was possible to make the trial trips. The dis- 
tance between two points was ay dy bmwey ry and con- 
stitued 180 fathoms. This was the distance that had been 
selected for determining the speed. For the reasons stated 
above, the steam power proved too weak to act, as it other- 
wise should have done continuously and without interrup- 
tion. At the trial it was found that the steam engine, after 
— some time, slackened, and finally stopped so that it 
required some minutes to collect steam before it could work 
—. Notwithstandin ig this the object was so far gained 
that from the effect of weak steam power employed on 
this oceasion, an estimate was formed with tolerable certainty 
of the effect that may be produced on a larger and more 
suitable vessel, with steam power adapted to its size. 

The boat, after several carefully observed trials, was found 
to make the 180 fathoms, in calm weather—consequently 
without the help. of sails—in less than three minutes; so 
that her speed, according to the calculation of two naval 
officers present, was, in maritime language, four knots, 
which is equal to a speed of upwards of two-thirds, or nearly 
three-fourths of a Swedish “ mil”* per hour. 

Although the steam engine, at first, evidently worked 
with greater speed, and gradually slackened, yet it could not 
to make more than 30 strokes per minute, which must 
certainly be considered very slow, as 40 or 50 strokes per 
—s are oy the’ = be ped “gc rig ere 

t appears highly probable, judgi rom the results 
these experiments, that with a va of from sixteen to 
twenty ‘‘ Laster,”+ built long, narrow, and low, as such 
vessels should always be, and provided with a steam engine 
of from 10 to 15 horse power, well constructed, and in 
its movements—for this is just the point of im ean ae 
Owen’s stern wheel might produce the speed of a full Swedish 
“mil” per hour, which is the mean prose attained by the 
English and American steamboats with side paddle wheels. 
From the above statement of the experimental boat, you 
will be able fully to understand the impediments which 
ered the passage to your estate on the Lake Malar im- 


rend 
ts are, however, not yet abandoned. Mr. 


& 


practicable. 

The experimen 
Owen intends making further trials, both with the wheel in- 
vented by him, to ascertain the angle which the blades 
should describe with the steering line of the vessel in order 
to obtain the greatest possible effect; and also with two 
side paddle wheels, ing to the lish method, so as 
to compare the application of the two kinds of power, and 
ascertain which is the most advan These experi- 
, and, consequently, 
the results cannot be known until next spring, as numerous 
orders at the have prevented Mr,Owen from bestow- 
ing further time attention this autumn to experiments 
Ww have amon been very expensive, without rendering 

return. 


an 

Ret summer will, doubtless, set steamboats in activity on 
Swedish waters, as Beledy ty laces well-built vessels in- 
tended for this purpose lie ready at Mr. Owen’s wharfs 

to be ided with feet. One of these belongs to 

Se age tea eee Ce eal a 
; : country ; 
other to Mr. Owen himself. That Mr. Owen before he 


re rarer ee ey reams Vane requisite 
machinery sh endeavour to ascertain the most advan- 
tageous od, is both natural, and in accordance with the 
dictates of ; but one of the two methods above 
described must be employed, and both connected 
considerable expense. 





© “Mir’—mile, 1. Swedish “Mil” =11,658.290 yards, or 


ee or about 


loads, 1 old. Swedish Lidst=5680 Ib. avoirdu- 
2¢ English tons.—Transjator’s Note, 
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THE DISABLED GUNS OF THE HERCULES. 


Avrrat Srzn Heyer Copriveros, K.C.B., Commander- 
in-Chief, presided at a ing of the United Service 
Institution of Plymouth last evening, when Commander 

illiam Dawson, B.N., read a pa on the 400 Ib. shell 
which disabled three fate Fy ht 18-ton are board be 
Hercules, explaining in i m official publications an 

ai ities the mechanical action of the French 
short-bearing non stud rifling, and tracing its 
i the injuries upon the and recovered 
jectiles in the course of ordinary training practice. After 
how the system involved a multiplication of grooves 
the bore, and a “ less twist than the manufacturer” should 
to give any gum, bad rotation, a weak shell of small 
der capacity, a diminished striking force and a higher 
j , with increased strains upon both guns and pro- 
jecklla, ths lecturer explained by the aid of —— and full 
size models how “ the oblique movement of axis of pro- 
” and the increasing spiral were connected with the 
breaking up or ae of both Palliser shell, which 
have no ee ral aneee 
particular t in the ‘ then went on tosay: “In 
common with every chee naval officer I lave during my 
service afloat witnessed the movement of heavy fone daily, the 


q 


pes 


1 


firing of many thousand smooth bore and of about four 


thousand projectiles ; I never knew an instance of a 
gun tetos: tndened or massed te cnty way by its projectiles or 
otherwise than in the vent. But since the introduction of 


French rifling, a *rate-book’ has to be kept of every 

i oe mee , and inspectors of ordnance are 
appointed to register the injuries inflicted by every fifty heavy 
“er Almost , 


Ba may 
tot non-centerin, gf the French rifled projectile, and to 
i t. idents have Le 

harges, as in 

85-ton gun ; in the and weight of the projectile, as in 
the 25 and 35-ton gun, or in the burstin as in the 
18, 25, and 35-ton guns, to limitation of the number and 
of the Gohan, as in all guns over 12} tons weight, 

or to forbidding the use of common shells with time fuses, as 
in all guns over 64 tons; and in general to a great diminu- 
tion in the striking force, and in the effective work done by 
every French rifled gun, and of the endurance, under quick, 
continuous discharges of the heavier ordnance. In the face 
of such every-day facts of what avail is it to say that the 
French rifling does not cause any heavy guns to burst ex- 
plosively ‘on service,’ when no such guns ever have been 
employed ‘on service ;’ or that the French rifling answers 
very well for present purposes, when the present purposes of 
training men in profound are not what our magnificent 
guns are built for, but to endure the stern realities of 
maritime war; or that so many guns technically said to be 
in ‘ the service,’ but which are never loaded with anything 
stronger than oif and tow, or white lead and tallow, remain 
undamaged ; and that the tery of suicides at the naval 
arsenal is filled with French rifled guns fired at Shoeburyness 
and at Woolwich, which, in official language, are said not to 
have been in the service, these being the only guns which are 
subject to frequent discharges. All this may be quite true, 
without effecting the question that the premature bursts of 
the 400 Ib. shell of the Hercules and at Shoeburyness, which 
disabled their respective 18-ton guns, are only links in a 
whole chain of faults traceable to ‘ the disposition to admit’ 
of the advantage of an increasing over a uniform spiral, 
whith necessitate the concentration of rotating effort upon a 
single ae. ring of studs. So long as we admit the 
fantastical hypothesis of an increasing spiral, of which ‘ the 
practical importance has not been decided by experiment,’ 
the ‘ Woolwich, or service system,’ must, in the words of 
Admiral A. Cooper Key, C.B., F.B.S., when director of naval 
ordnance, ‘retain the disadvantages of a poaes gun and 
studded projectiles.’ And so long as ‘ projectiles 
having studs’ are em loyed, whether with an increasing or 
with a uniform spiral, ‘ there will generally be a slightly 
oblique movement of the axis of the projectile,’ and with it 
a loss of power by its misa —— within the gun. More- 
over, as witn in the rf tton’s trial, on the | ing up 
of the projectile through the weakening stud holes, and in 
the brassy grooves cut into the armour by the studs, there 
must also be a loss of perforating force due to these weakening 
cies, irréspective of the power lost within the gun. The 
whole of these evils would be obviated by the employment of 
long bearing centering iron ribs, cast upon and with the pro- 
jectile, strengthening its walls, and requiring fewer, shallower, 
and narrower grooves in the gun. A system which, in the 
7-inch gun competition of 1 5, gave higher velocities, 
lower trajectories, heavier muzzle blows, and, above all, 
Poy endurance, both to the gun and to the projectile. 
this was attained at much less cost and with much greater 
simplicity. With the Devastation class of ships, each costing 





some 400,0007., limited to the employment of four guns, the 

first of which was disabled by its own French rifling at the 

68th discharge from a cool chamber, this question cannot be 
‘ 


said to have reached ‘finality.’ The point must be reopened, 





— 


GIFFARD’S COMBINED PISTON PACKING AND VALVES 





the country’s service will gain immensely by the vict 
which, I feel assured, common sense will thus gain pei 


obstructive partisanship.” 





GIFFARD’S PISTON. 


Ws illustrate, above, a form of combined piston packing 
and valve for air or other pumps, gas exhausters, &c., de- 
signed and patented by M. Paul Giffard, of Paris, which from 
its simplicity copeees to us to merit special attention. We 
believe that at sight many of our readers will be di 
to regard this arrangement as not new, but we think that a 
further examination of it will not only prove it to be novel, 
but possessing many valuable features. 

Referring to the engravings, it will be seen that according 
to M. Giffard’s plans the body of the piston is made smaller 
in diameter than the cylinder in which it works; and that it 
is grooved on its circumference, the groove being fitted loosel 
by a flexible ring of india-rubber or other suitable material, 
which ring may be made to act either simply as a packing 
for producing a fluid or gas tight fit against the cylinder, or 
both as a ing and apa valve for producing a suction or 
owe onlesh 1 the flexible 

hen em simply as a packin exible ring is 
web phew pring hed Cop: 
piston, @ space is ween tom of the 
and the inner circumference of the ring, so that when the 
piston moves in one direction the ring will, by the counter 
ressure of the gas or fluid upon which the piston acts, be 
orced against the one edge or rim of the groove, thus allow- 
a Se te te eee eee or rim 
of the groove into the space bet the bott a 





rg and the inner ci the ring, whereb: 
tter will be pressed outwards the the 
cylinder. The the is by preference made 
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Fig. 4 represents it when descending, as indicated respec- 
tively by the arrows. 
It will be understood from our description that when the ring 
ed gem See oomph weg i so as to form both a 
ve 
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RECENT PATENTS. 


- Tue following specifications of are all 
dated within the year 1871 ; and that be given 
in ordering them, at the annexed from the Great 
Seal Patent Office, C 


lane. 

(No. 1871, 10d.) _John McKay, of 38, Park-road, New- 
castle-on-Tyne, and William Macgeorge, of 1, 
Birchin-lane, patent the t of and 
rivetting machinery shown by the annexed sketch. The 


é- 
f- 


7 itt, 
III 


Xx 
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levers are actuated by a double hydraulic press situated 
below the floor line as shown. 

(No. 1379, 10d.) Loftus Perkins, of Seaford-street, 
Gray’s-inn-lane, patents an arrangement of “armour” for 
india-rubber tyres. This armour is formed of a series of 
plates having rounded transverse edges, these edges being 
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sufficiently thick to allow of their being bored out to receive | two 


the pins which pass through the links by which the plates 
are connected, as shown in sketch, 

(@No, 1880, 10d.) Edward Taylor, of Wigan, patents 
arrangements of coal-wash i 


washing machinery, which we could not describe briefly, 


but which are worthy of attention, The plans appear to indi 


have been carefully considered. 

(No. 1412, 10d.) Robert Burton and Richard Holgate 
Shaw, of the Steam Plough Works, Leeds, patent a variety 
of arrangements of “armour” for protecting india-rubber 
tyres. One of these arrangements. was illustrated by us on 
page 869 of our last volume, while in another the shoes 
are held in their places by a pair of wire ropes passed 
through edges formed at their ends and drawn tight by 

we. 


scre 

(No. 1418, 28.) Hamilton Ela Towle, of 20, Budge- 
row, patents, as the agent of George Hermann Babcock, of 
New York, arrangements of valve motion, and a number of 
steam engine details which it would be impossible for us to 
describe briefly. ! . 

(No. 1486, 6d.) Robert Baird Lindsay, of Glasgow, 


tents a convenient form 





o mandi of th sles of the 


rod, to which the open tigg bods ng Teron 
flanges separated space to the required 
pe ie spioint ybele a tes capes dead ythie amar 


pressure in a mould shaped internally, so as to give the 
desired form to the packing. It is preferred that the ma- 
terial of which the packing is made should be first saturated 


ly. 
(No. 1449, 8d:) George Tangye, of Birmingham, pa- 


Fic.i 
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of witich- will be readily understood from the annexed 
sketches. 

(No. 1465, 1s. 4d.) Thomas English, of 2, Chancellor 
Villas, West Dulwich, and George Wilson, of Banner Cross, 
Sheffield, patent passing armour plates through the rolls 
and bending machinery with the hotter side downwards, so 
that that side may form the convex side of the plate. The 
patent also includes apparatus for enabling this mode of 
rolling and bending to be carried out. 

(No. 1466, 1s.) Henry Bessemer, of Denmark-hill, 
patents details connected with the system of ordnance and 
projectiles described by us on page 174 of our twelfth 


volume. 

(No. 1471, 2s. 6d.) Joseph Rothery and Andrew 
Rothery, of Waterloo Main Colliery, Leeds, patent arrange- 
ments of coal-cutting machinery in which the coal is cut 
by a series of segments of saws linked together so as to 
form an endless chain which passes over two pullies placed 
a convenient distance apart. This chain saw is sometimes 
used in combisation with circular saws, and it is claimed 
that by its use a narrower groove can be cut than is prac- 
ticable when ordinary cutters are employed. 

(No. 1480, 10d.) James Turnock, of Ross, patents a 
form of attemperator for fermenting tuns, this attemperator 
consisting of a double cylindrical casing between the walls 
of which a spiral plate is introduced so as to form between 
the walls a spiral waterway about 2 in. high by jin. thick. 
The water for attemperating is introduced into this water- 
way at the top of the cylinder and led away at the bottom, 
the attemperator being fixed in the fermenting tun so that 
wort has access to the inner and outer surfaces. This furm 
of attemperator appears to be a good one, capable of being 
readily kept clean, 

(No. 1482, 10d.) Thaddeus Hyatt, of Gloucester Gardens, 
Hyde Park, patents a variety of formg of illuminating 
gratings for street pavements, roofs, &c. Mr Hyatt’s plans 
are well worthy of notice, but they are too numerous for 
us to describe here. 





i 
Aid 


: 
F 
F 
. 
F 
: 
| 
5 


F 
i 
i 
g 





i 
i 
h 
! 
u 


iH 


block, the arrangement | ; 


t | eleventh annual 


gee ea 
ia 
fits 
Het 
tit 
see 
if 
) 


ee 
f 
3 
. 
2s 
Ft 
Ee 
i 
z 
25 
4 


" very little iron on sale. It 
will be easily seen that, with the makers out of the market, 
the above small balance in the hands of storekeepers is not 
an adequate basis for the trade; and there is every indica- 
tion that we may expect a further upward movement in there 
documents, and that the makers will also advance the price, 
as 152s. 6d. has been paid for No. 1 Coltness, 147s. 6d. for 
No. Gartsherrie, and 145s. for several other brands. It 
seems to be more a question of procuring pig iron than a 
oe of price, at least at the mioment. The exports for 
the week were 12,323 tons foreign, and 4785 tons coastwise— 
a total of 17,108 tons against 19,110 tons, being a decrease on 
the week of 2002 tons. There are, however, some consider- 
able parcels in course of shipment, so that succeeding re- 
turns are likely to be a full average. The re; to-day is 
that the market continues to rise, quotations being 130s. to 
134s. cash in a few days paid, closing buyers at 133s. 9d. 
prompt cash, sellers, 134s, 

Finished Iron Trade.—In the foundry trade there is still 
great activity in all.the branches. The price, of plates is 
firm, and bars are especially in demand, at about 15/. per 
ton, and with the atm | price of pig iron, coals, and 
puddlers’ wages, it is expected that manutactured iron will 
shortly go up still further in price.. Throughout Lanark- 
shire the wages of puddlers, shinglers, millmen, &c., have 
been generally advanced without any need for a movement 
on the part of the men, the advances conceded in the North 
of England and Steffordshire having determined the course 
of procedure of the Seotch ironmasters. 


The New Water Works, Dundee.—Yesterday a meeting of 
the special committee of the Water Commissioners appointed 
to execute the new water works was held, to consider reports 
by Messrs. Stewart and Leslie, the engineers, as to the 

uantity of water to be brought in as a instalment, and 

e works to be executed at Lintrathen. Mr. Stewart's re- 
port stated that, calculating the os at 120,000, and 
assuming an increase at the rate of 2 per cent., and the con- 
sumption at 28 gallons — per day, and increasing at 
the rate of 2 gallons per per annum, it would be neces- 
uirements of the town in 1887, to bring 

a day, which, with the 
ns from Monikie, would afford 


sary, to meet the 
in not less than 5, 
supply of 24 or 3,000,000 
a daily supply of from 47 to 60 gallons per head per day. 
Mr. Watson, the water a, had stated that the popula- 
tion within the area of distribution was 130,000, and, taking 
the increase of population at the same ratio as during the 
last ten years, the population in 1887 would be 190,000 ; 
and it would, therefore, be necessary to provide at present 
7,000,000 gallons. Under the circumstances, however, Mr. 
Stewart was of opinion that the quantity of 6,000,000 gallons 
a day would be quite sufficient for a long time tocome. It 
was ultimately a, that the quantity to be brought in at 
first should be 8,000,000 gallons. Messrs. ie's report 
suggested that, in order to obviate the objections which have 
been taken to a clear water basin, the reservoir at Lintrathen 
should be divided into two portions, the extra cost of forming 
the additional reservoir being estimated at 60007. Tho 
meeting was favourably im with this proposal, but it 
was agreed, before finally deciding on the plans which ac- 
companied the report, that all the members of this commis- 
sion should have a conference with the engineers on the 
grounds at Lintrathen. 

North British Association of Gas Managers.—The 
general meeting of this Association was held 
at Perth, last week, Mr. J. K. Watson, Edinburgh, president, 
in the chair, The first business was the election of office- 


,000 


Glasgow, being elected president vice-president, respec- 
tively, % i 6, re-elected 
deiivered an after which the 

were read: On as an Auxiliary in the 


; “On the application of Hydrostatic Pressure 
Gas Weta” Sith doetrings, by Sr. John Raid, Rdinbury 
in 
ee eee Leer 
Condiensse at the Aye Gas Werks, by . Lawrence Heslop, 
Gas Works, Ayr. 


t 
Coal Gas. the close of the 


New Clyde-built P. and O. Liners.—The 





it year, 
notwithstanding the greatly increased cost of will be 
a notable one in the of the Peninsular and Orienta; 
Steam Navigation Company, owing to the great increase 0, 
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the fleet now in Messrs. Denny, of Dumbarton, 
delivered the Cathay” 2723 8 
month ; Re Hates was launched by : 

month, and will be handed over to her owners in August ; 
the Malwa and the Bokhara—which, with the + are 
to bee Became tennags Soe Gases poe a Cathay— 
are being built by Messrs. Caird Company, Greenock, 
and will be launched, ively, in December and February 
next. Cantracts have signed with Messrs. Denny for 
the construction of four more vessels—the Venetia, the 
Lombardy, the Gwalior, and the Nizsam—each of about 
2600 tons and 460 horse power. 


New Shipbuilding Concern at Greenock.—It is reported 
that there is a likelihood of the premises at Cartsdyke, at the 
east end of Greenock, lately occupied by Messrs. Robertson 
and Co., as a oe yard, being again leased for the 
same purpose. e Greenock Harbour Trust are the owners, 
they having purchased the ground from a company of 
Glasgow merchants who had bought it for dock purposes. 


Peterhead Harbour.—With the view of meeting the in- 
creasing traffic of the port, the harbour trustees of Peterhead 
have-resolved on a further extension of their harbour ac- 
commodation. Plans are being prepared by Messrs. Steven- 
son, engineers, Edinburgh, who are intimately acquainted 
with the capacities and wants of the port. It is expected 
that the extension will cost about 40,000/., and it is antici- 
pated that this increased outlay will be more than met by 
additional revenue, partly arising from the increased traffic, 
and partly accruing from an augmented rate and due to be 
made exigible. 

Edinburgh Water Supply—Survey of the Pentlands.— 
Mr. Hawksley, C.E., is to make a survey and examination 
of the Pentland Hills this week, in accordance with a remit 
from the Edinburgh and District Water Trust, with a view 
to giving in a report to that body as to the capacities of the 
Pentland range as a source of additional water supply. 
Mr. Hawksley occupied a prominent position as a witness 
for the opposition when the last Edinburgh Water Bill was 
in Parliament. 

Dangerous Steam Boilers— Official Inquiry.—At the last 
meeting of the Glasgow Town Council attention was directed 
to the fact of a statement having been made in one of the 
newspapers regarding the great extent to which dangerous 
steam boilers occur in Glasgow. The Lord Provost said, in 
reply, that the matter had under the consideration of 
the magistrates, and that the Procurator-Fiscal had received 
instructions to make an inquiry into the subject, and that 
the said inquiry was in progress. 








NOTES FROM THE SOUTH-WEST. 

Falmouth Harbour Board.—At the last meeting of this 
Board, it was stated that the Board of Trade had consented 
to advance 10,0001. for the of dredging the harbour, 
and me osm Og Pane authoreed to aon for tenders 
for performing t i posed to effected, and to 
obtein from Mr. J. B. Tilly: the sngincer, the necessary data 
to enable it to publish the advertisement and form of con- 
tract. 

Wells Water Works.—The Wells Water Works Com- 
pany has commenced its works. A reservoir is to be con- 
structed to contain 30,000 gallons at Upper Milton. 


Ebbw Vale Steel, Coal, and Iron Company.—The Ebbw 
Vale Company is proceeding to drive a tunnel into that part 
ofthe Brendon Hills in Brompton Ralph, on the property of 
the late Miss Escott, in search of iron ore. The tunnel will 
be from north to south; it is about five miles from Wivelis- 
combe. 

Bath Water Supply.—A second application has been 
made to the Lords of the Treasury for power to borrow 
14,0001. to complete new water works at Bath, the cost 
having exceeded the original estimate by thatsum. “ My 
Lords” have, however, declined to accede to the request of 
the corporation, which will probably have no alternative 
but to make another applicetion to Parliament for extended 
powers. 

Bristol City Surveyorship—On Friday a committee ap- 
pointed to carry out a resolution of the Bristol Town Council, 
on the subject of the city mehr Baege 2 met again by ad- 
journment. ‘The first business done was to take a vote, in 
the form of a substantive resolution, on a point (carried by 
amendment on Friday, the 12th inst.), namely, whether the 
city surveyor for the future should be allowed to take 
private business, or should confine himself strictly to 
the performance of that belon to the corporation. On 
this a divison took place, when numbers in favour of 
appointing a surveyor to exclusively devote himself to the 
business of the city were seven to six, in other words, a deter- 
mination come to on the previous Friday by a majority of 
one was reversed by another majority of one. After this, a 
sub-committee, roping, the Mayor, Mr. F. Terrell, Mr. 
J. Perry, Mr. Alderman Hathway, and Mr. Spark, was ap- 
pointed. to draw up a scheme with a view to carrying out 
directions given by the council, when the subject was origi- 
nally referred to a special committee. 

Colliery Enginemen in South Wales.—At a meeting held 
on io Cardiff, between the etors Sr the 
various “ arbitration” steam coal pits and delegates from the 
enginemen, an arrangement was made which it i 
lead to a settlement of certain disputes. It has been mutu- 
ally. agreed to refer to the umpire the question whether the 
enginemen are, or are not, included the terms of the 
award under the words “colliers and »- The 
enginemen, in the meantime, agree to continue working. 

Somerset and Dorset Railway.—Mr.R. A, Read has been 
elected managing director of the Somerset and Dorset Rail- 
way, at a salary of 800/. a year. 


Cardiff Tramways.—Colonel Rich, R.E., from the Board 


will rather do so than have the whole of thei 


Cardiff, a powerful } 
and North-Western Railway Company, 


and will be worked by engines o' - 
gines, boilers, and the whole of the machinery were built at 
the works named. 


New Tin- Plate Works. —The Gower Tin-Piate and Jron 


men are rather scarce. 

Cwmbran.—The Patent Nut and Bolt Co. (Limited), have 
purchased the blast furnaces and collieries of the. Cwmbran 
Iron Co. This will prove, no doubt, a benefit to ‘the neigh- 
bourhood, as it is believed that the company will make great 
improvements in the works. 

New Docks.—The corporation of Bristol has voted the sum 
of 100,0001 towards the construction of docks at Portishead, 
at the mouth of the Avon. 

The Exe.—A satisfactory report as to the condition of the 
channel of the navigable of the River Exe has been pre- 
sented at a meeting of the Exeter Town Council. A 
had existed in some quarters that the river was ually silt- 
ing up, but the Council has recently expended a amount 
of money in dredging, and the report stated that soundings 
taken at several points showed that the channel had been 
deepened in some places, icularly near Bull Hill, Powder- 
hom, and Spitend, and that the river generally is in good 
condition. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iEsBRover, Wednesday. 
The Cleveland Iron Market.—Yesterday there was not 
such a numerous attendance on ’Change as there was last 
week. Very little business was done, the fact being that the 
rices have now reached a prohibitory stage. ‘Nobody is 
buying unleas he cannot possibly defer his order. Holders 
of pig iron were asking higher prices thanever. For No. 3 
from 115s. to 120s. per ton was quoted for immediate de- 
livery. Not a single transaction at these rates was reported. 
Some No. 3 was sold at 95s. per ton for deli next . 
All the makers are exceedingly busy, but most of them com- 
plain that they cannot obtain materials regularly. 
was a good demand for finished iron, which is now 
remunerative prices. All the works are very busy. 
The Ironworkers and the Wages Question.—Last week we 
again called attention to the fact that the ironworkers of the 
North of England were not satisfied with the worse 
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per cent. which was offered to them on the report 

accountant to the Board of Arbitration. On Monday a 
meeting of the Board was held at Darlington, and after con- 
siderable deliberation the employers agreed to make the ad- 
vance 20 per cent. commencing from the 15th July. The 
sliding scale which has for a short time the basis for 
regulating the wages of the men has been suspended, and no 
better method has been substituted. 1t is understood that 
the advanced rate of will continue in force until 
January next. The belief is that when the unfortu- 


: 


nate time for a reduction of wages arrives the Board of 
tration will be broken up. We hope that this may 
the case, but that more confidence between masters 
will grow up, and result in some equitable plan of 
settling all disputes that may arise. 

The Durham Pitmen.—The coal trade have agreed to 
vance the wages of the Durham county pitmen 15 per 
to — effect — > 22nd perro + apf ore 
that the men only work on an average four 
just pow. Man peal believe that after Pron at oo 
advance they will only average three da 
method of restricting labour is very 
The men having obtained hi 
work regularly at least ten days per fortnight. 

The Ironstone Miners.—It is 
ironstone miners intend to ask for 
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per ton. Should they do so several of the mine owners say 
AE ee eee ee oa Tronstone 
queraty being delivered at from 3s. to 3s. 6d. per ton. 
he mine owners have to 6d. per ton for royalty, 1s, 2d. 

ton for mining, and wor! expenses are heavy. 

course firms who have not only miners, but 
coal mines, coke ovens, b finished ironworks, 
engineering establishments, and can easily afford to 
advance the wages of the ironstone , and would much 
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But this is not a fair view to take of uestion 
ironstone mine owners who are not in! i 
or iron works, cannot afford to p or wages 
It seems, however, that the men only to 

prietors who work all the branches of the 
cannot be denied, are making very large sums of money. 
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THE STRENGTH OF BRICKWORK. 
. (Concluded from page 45.) 
Havine thus briefly — be small, though 
the present purpose a iently » portion 
the co of information : existence aang upon 
the strength of brickwork, a little space may use- 
fully be devoted to the consideration of the practical 
inferences which may be drawn therefrom. In an 
early part of this paper it was premised that to an 
intelligent and thoughtful observer a mere walk 
through the streets, and an inspection of the build- 
ings erected or in progress, would suffice to prove 
that brickwork was possessed of many other valu- 
able properties besides that of the. simple power to 
resist a thrust. The evidence subsequently ad- 
vanced has all tended to Pty r= conclusion, and 
if proper use be made of the data now at hand, in 
no case will theory and practice be found at variance. 
‘The speculative builder’s apparently fatuous mis- 
take in neglecting to put in a massive abutment 
wherever he introduces an arch, will be seen to be 
no mistake at all, but simply an unconscious ad- 
herence to theoretical principles, since as a matter 
of fact he is not dealing with an arch, but with a 
brick beam which gives no” horizontal thrust, and 
requires no abutment. In the same manner, the 
firm belief entertained by most practical builders as 
to the sufficiency of almost any piece of iron joist 
that may come to hand to carry a brick wall of any 
height across openings of the size ordinarily met 
with in their practice, admits of scientific justifica- 
tion; whilst on the other hand the belief enter- 
tained by our typical young engineer fresh from 
ing’s Co fy Me 


King liege, that the ing action u pach 
a joist would be that diesbo the tatiseealght the 


for 


mass of super-imposed brickwork, can be shown to. 


be utter and indefensible nonsense, ..). rn ‘ 

Probably few engineers would fail to smile atthe 
suggestion that they should line their tunnels when 
carried through solid rock with 10 or 20, or what- 
ever number of rings of brickwork might be found’ 
necessary to sustain the mass of overhead, 
upon the hypothesis that it is a fluid of uniform 
density pressing upon the brick arch or lning ee 
the water upon the internal flue of a Cornish boilér. 
Yet if the problem to be solved be to-carry a brick 
wall or an arch—that is to say,.to construct what. 
is in effect merely a short of tunnel through 
rock, for, as our experiments show, even compara- 
tively n brute Spgs: greater transverse 
stre than many ere are unfortunately 
not wanting many engineers in i 
who base their practice upon the that 
the whole mass of the will press remorselessly 
foot by foot upon the arch ; or whoare 80 


frightened 
at the powers they have conjured up, as to be led | sary strength 
than massiy 


to assert that nothing less e wrought- 
iron girders could sustain the enormous pressure of 
the flid brick wall with which, according to their 
unfortunate mt py aa they have to deal. 

The most glaring faults of a small country builder 
are venial in comparison With such blunders as 


these. He may at times select a piece of iron joist | expe 


too light to his wall at the rate at which he is 
ing it up, but since, as our experiments have 
shown, the strength of his mortar or cement will 


increase rapidly with age, his remedy will generally | 8q 


be found in propping up the joist-tem y until 
sufficient time has elapsed for the brickwork to 
develop the necessary powers for self sustainment. 
As an illustration of the application of the data 
advanced in this peper, it may be useful to show 
that a lofty brick wall built entirely across a girder 


does not necessarily throw a ter strain upon the 
irder than ‘a wall »,th of the height, although in 
e face of the experiments iets reco: this 


may appear a self-evident proposition, 

Now 4&4 being the height of the wall, ¢ its thick- 
ness, and § the span of the ing across which it 
is to be carried, all in feet, and 7 being the tensile 
resistance of the brickwork in } per square 
inch, then the transverse breaking weight of the 
wall as a beam in cwts. distributed over the entire 
span will’be : “ 

B.W.= sc ‘ 

But the weight of the wall itself in cwts. dis- 
tributed pads equal to S #4; hence, if ba ploiat 
to carry i across any opening it must y 
with the conditions of the equation : 

7S*—124/=0. . 
That is to say, the product of the height 





of wall 


into the tensile strength of the brickwork must 
always be a constant function of the square of the 


3 ani le strength being given, the mini- 
mum height of wall to be self supporting will be: 


iS ’. 


2 
If the height of the wall be tees than that indicated 
by the above equation, an arch or a girder must 


necessarily be sper to carry some portion of 
the weight of wall. . 
For any height not less than 4, the portion of 


wall which will be self sustaining will, since the 
weight is proportional to 4, and the strength to i’, 
be the fraction “+ of the entire weight, and of 
course the fraction ; upon the arch or girder 
stress imposed upon the girder will obviously occur 
when (.——) 4 is a maximum, that is to say, 
when 4,=44. Expressing 4, in terms of load 
u Ses adit im toca ck seal of wall 
of the height 4 will be equal to 4,—4,”. i 

already shown, will have @ maximum: value when 
4,=$h, and will then be pe gs to }th; hence it 
appears that the height of wall the 
severest stress upon the girder will be equal to 

2 
7 S* | and that one half of the weight of the wall 





Ine’ or peed ed, in Se ar oo 

{ attempt at e- 

ment would have seryed onl: Sp. chetite the heed 
— ‘agentes been eli - in @ ane form, 
with.a t degree of accuracy for present 

i loaded with a solid 


fluid all, but 
of the speculative builder's 
practice. The builder cares 
little or nothing what the height of his walls may’ 
‘be, but he has a wholesome horror of large open- 
ings. The preceding equation shows that except 
for very limited heights, the height of wall does not 
enter into the i at all, whilst the neces- 
of girder varies as the fourth power 
of the span. Again, the:rationale of the builder’s 
aera of temporarily su; ing a beam which 
proved to be rather too weak during the - 
ing up of a wall is now evident pa since the 
stress upon the girder has been shown to vary in- 
versely as the value of /, and that value, as the 
riments cited show, increases rapidly as time is 
allowed for the mortar to set. Thus, assuming a 
14 in, party wall, not supporting any floors, has to 
bé carried across a 15 ft. opening, upon a 12in. 
uare balk of timber capable of supporting a dis- 
tributed load of 173 cwts. without ‘undue deflection, 
then sufficient time must be given, either by carry- 
ing the wall up slowly, or by supporting it during 
construction, for the mortar to develop a tensile 
strength in pounds per square inch équal to : 
f= Ob 3p ip, 
173X7 

The load of 173 cwts. upon the span of. 165 ft. 

would be equivalent to that of a 14in. wall 10 ft, 
height ; hence, the maximum stress upon this gi 
would occur when the wall’ was carried w 
ight of 20 ft., whilst at a height of 40 ft. the wall 
with the given strain of 3}1b. per square inch, 


would be self-supporting. 
Tastes peek wok; of course, have been ob- | notonly 


tained for the previous equation, in which the mini- 


randy ny t of wall capable of self support was 
shown.to be: “e op 
sat? 


137’ 
whence by substitution Fa ft., as before. 
If, as in practice is almost invariably the case, 
the wall be carried up a many successive days, 
the strength of the mass of brickwork‘will not be 


unif but be a maximum at the bottom of the 
wall, an gradally diminish towards the top. In 
such a case the 





ue of f may be taken as one-half 


. 


to a| be 


of the tensile strength develo in the mortar at 
the base of the wall ; hence, rege case selected for 
illustration, sufficient time would have to be given 
for the tensile strength and frictional resistance of 
the brickwork and mortar to be equal to a stress of 
about 64 1b. per square inch, or the timber beam 
would show an undue ion, 

Many other illustrations might be given of the 
useful practical information deducible from the data 
advanced in this paper, When arches subjected to 
an unequally distributed load are under considera- 
tion, the question of resistance to a bending moment 
is often of vital importance. Much surprise was 
expressed at the time at the comparatively enormous 
strength of some narrow strips of brick arches about 
15 ft. span, and only 4}in. thick, tested by Mr. 
Fairbairn by the application of a concentrated load 
at the centre ; but there were no just grounds for 
surprise, since the behaviour of the arches was 
entirely and simply consistent with the facts and 
theory referred to in the preceding investigation. 

In conclusion, it may be well to reiterate the fact 
that the object of this paper has not been to dictate 


This, as | to the engineer any precise and absolute value which 


should attach to the inherent transverse strength of 
brickwork, but merely that he should never omit to 
include that element in his calculations. The en- 
gineer must in this, as in other instances, consider 
each case upon its own merits, and act accordingly, 
without attempting to save brain-work or to shirk 
responsibility at the expense of his clients’ pockets. 
, a8 in problems of the nature now under 
consideration, the data are imperfect, and the effec- 
tive supervision of the work during execution is of 
t importance, it is quite legitimate on the 
part. : the engi ng to provide for the maximum 
possible, as well as the maximum probable stress, 
which could take effect upon his structure. In the 
present case, if the arch or girder were proportioned 
to sustain the maximum possible stress of a “ fluid’ 
brick wall without exceeding the elastic limit of the 
material employed, and the maximum prodab/e stress, 
according to the principles advanced in the preced- 
ing investigation, without exceeding one-fourth of 
the ultimate strength, the engineer would bave no 
cause for anxiety, and yet would effect a consider- 
able reduction in the cost of many of his works, as 
compared with others of a similar nature based upon 
the ordinary unsatisfactory and unscientific practice. 
It may be taken for granted that in the long run 
thb.interest of the engineer will prove identical with 
that of his client. A few y-matured designs 
well carried out, with a strict regard to economy, 
will bring more fame to the engineer than a cartload 
of vain conceptions, since—in the incisive 
of Lord Bacon, ‘‘Men mark the hits but do not 
count the misses.” 





Bottvia.—The Seaee e upon Bolivia, which ap- 
Yr tea of Times, will ie gee 
rest; ‘ peculiar geographical position o! ivia, whi 
country commands a very small portion of the Pacific coast, 
has, no in a great measure, diverted the attention of 
— Lace testes pr | oe American —_ 
which possess a greater extent of coast, are, consequently, 
in a direct communication with Europe. Ths population of 
Bolivia exceeds 2,600,000. The productions of the 
country are of the most varied character, including both 
those of tropical and those of temperate climates ; while the 


willend? A railway is to be constructed con- 

the mines with the coast, and for this purpose not 

less than twenty-nine proposals have been made to the Go- 
vernment by highly repestable Chilian and other firms, who 
undertake to build the railway without any gua- 
rantee or subvention, but actually offer to the Government 
a premium in the shape of money, the construction of qua: 
or Another and most important scurce of th 
to Bolivia is found in the of guano of Mejillones. 
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APPARATUS FOR TIPPING RAILWAY WAGONS. 


DESIGNED BY MR. JOHN C. F. LEE, WESTMINSTER. 


Axonest a large quantity of railway plant lately sent to 
Egypt by Mr. John Fowler, are some ical appliances for 

anuling hand labour in i anes y running them 
upon a Kipping table, motion of which does not 
correspo! ith the centre 





we believe that the working of the apparatus, designed 
Mr. John C. F. Lee, is found perfectly in i 
The wagon to be unloaded having been run on to table | 
of the tipping apparatus, and the machinery being set in | 
motion, the table and are made to incline sideways to | 
e yao gO ap ich the load ~~ 
of the wagon being ti endwa In forming thi 
creration the centre of ‘motion of the table is fixed in such 
position in relation to the longitudinal 
on releasing the locking apparatus, the loaded wagon will 
overcome the inertia of the machinery, and so cause the table 
to be inclined or tipped in the manner stated, and the load 
to be deposited in the place appointed to receive it, the motion | 
of the table being. controlled either by. brake wheel and 
curved racks and pinion, or by other. suitable mechanical 
means. The return of the table. and to their normal 
ition is effected by means of counter’ ce weights which 
ring the centre of gravity of the empty wagon and the 
moving of the table below the centre of motion of the 
table. e concussion of the table and wagon when being 
tipped or on returning to its normal position is received by 
buffers or springs, which may be made either of steel or india- 
rubber. buffers are attached or fixed to the non- | 
movable or stationary frame or portion of the apparatus. 
Where the specific gravity of water is employed as a means 
for counterbalancing the weight, to effect the return of the 
table and wagon to their former position, it may be found 
necessary to vary the centre < motion to suit the different 
circumstances of position, the hydraulic apparatus acting at 
the same posits 10 Tegulate. tee motion of the 
machinery. brake apparatus being placed either in a 
horizontal, vertical, or inclined position, is ei 
transmitted to the table by means of rackwork, by direct 
attachment, or by any other suitable well-known i 
means. 


EY bay ga shown aos 2 & we 
on opposite in Figs. 5 motion 
apparatus, bo in dlecharging the load and in returning the 


table and wagon to their normal position, is effected entirely 
ene ie Fige 1 and 2, it will be that A is the 
referring to Figs. , seen is 
the standards 


bed plate which su 
table; Bare the 


or frames of the 


is the tipping or 

centres of motion ; E are i 

the table from being tipped w ile the 
' are 


| to or over the table ; 
| the locking levers, E, with the hand levers or handles, E, 


whereby they are actuated ; E® are the fulcrum rods of E; 


| Rare standards; F are the brakes and gear which prevent 


the wagon and load from being tipped too suddenly; F' are 
the surfaces against which the brakes operate; are the 
hand levers and rods by which the brakes are actuated ; G 
are india-rubber or other buffers for receiving the shock of 
the table and load when tipped; G' are the buffers for re- 
ceiving the shock on the return of the table to its normal 
position ; H are the counterbalance weig! 

return of the table and wagon 

the action of gravitation; H', 


| or rods which carry the said weights ; 
| rails, for preventing the wagon from lea 


being tipped or ; Kare the I c 
run ; L is the wagon, and M are screw couplings for 
. an ae Sante 

wagon, 

a little on one side of 
of the wagon and load, which causes the 
on the tipping side, and when 
lever, E, is moved from 
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APPARATUS FOR TIPPING RAILWAY WAGONS. 
DESIGNED BY MR. JOHN F. C. LEE, WESTMINSTER. 
(For Description, see opposite Page.) 
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NOTES FROM PARIS. 
Parts, July 29, 1872, 
TurGan’s MopERN ARTILLERY. 

Tus work, which comprises a collection of interesting 
documents on all manners ‘eoncerning artillery, is divided 
into five parts. The first treats of the manufacture of naval 
ordnance in the important factory of Ruelle, and passes in 
review the heavy guns of different nations. The second is 
a detailed analysis of the manufacture of cast steel, by Mr. 
F. Krupp, of Essen. The third gives the description of 
the French gun of 7, and its, ammunition, and of the 
French mitrailleuse. The fourth relates to the manufacture 
of percussion caps in the- manufactory of M. Gévelot, and 
the fifth treats on the manufacture of arms, by M. Lefau- 
cheux, and his revolvers. 

The foundry of Ruelle, near Angouléme, devoted almost 
entirely to the manufacture of heavy nayal, guns, is now 
undergoing great alterations. Located on theside of the 
river Touvre, which furnishes a water power of from 200 to 
450 horses, according to the season, there are found in the 
vicinity, ores producing cast iron of great strength, and im- 
portant forests, which supply abundance of charcoal, which 
alone is used in the establishment. The blast furnaces are 
sufficient to supply the greater part of the iron. There are 
10 reverberatory furnaces, for melting the iron used for 
casting the guns, and two hours are sufficient to bring the 
metal to a liquid state. The moulds are formed by. the 
superposition of several boxes containing the sand. A pit, 
24 ft. 7 in. deep, receives the mould, which is easily handled 
by a 40-ton crane. The heavy naval guns are not of homo- 
geneous metal throughout, but with a central part of cast 
iron strengthened with a double row of steel rings. They 
are all loaded at the breech, and are rifled with three 
grooves, There are two shops for finishing the guns, and 
a third one is being built; to these shops the rough casting 
is brought by a travelling crane, and the gun is bored and 
turned, and afterwards the hoops are shrunk on, care being 
taken that the initial tension of the steel does not exceed 
certain limits. The trunnions are formed upon one of the 
cast steel rings. These operations completed, the breech is 
bored, and the screw cut upon it by which it is secured in 
the gun. Lastly, the piece is placed in the rifling macnine. 

The four calibres employed are as follows: 6.299 in., 
7.441 in., 9.448 in., and 10.680 in. Among the heavy guns 
passed in review by the author of the book under notice, 
are the Armstrong, the Blakely, and the Whitworth systems 
of ordnance. 

Tre Rerrye 15-rounper. 

The piece of 7, so called the Reffye, after its inventor, 
is a gun recently employed in the French artillery ; it is a 
breechloader, and can throw a projectile weighing 7 kilo- 
grammes (15.4 Ib.) for a distance of 5500 yards. 

This gun combines the lightness and portability of field 
pieces with the accuracy and range of siege guns of average 
calibre. The grooves are numerous, in order that an equal 
action may be imparted to the whole surface of the lead- 
covered projectile. The gun is of bronze, made of 100 parts 
of copper to 11 of tin. The total length of the piece is 6 ft. 
8} in., the diameter of the bore is 3, in., and the weight 
of the complete weapon is 1820 lb. The charge is divided 
into two parts, the eartridge and the projectile, their respec- 
tive lengths not permitting of their being united. Forty- 
two ounces of compressed powder, arranged in discs, form 
the charge, which is placed in a metallic envelope, the net 
price of which, complete, is 1.10 francs. As to the projec- 
tile, it is cylindro-conical, of cast-iron, 9} in. long, and 
covered with a zinc envelope. The shells are ignited by a 
percussion fuse. This type of ordnance rendered celebrated 
during the defence of Paris, principally on the plateau of 
Avron, will play an important part in the future of French 
artillery. 

Tux Inon Inpustrry m 1867. 

A book upon this subject has just appeared, rather tardily 
from the pen of M. Jordan, and forms a portion of the re- 
view of the Paris Exbibition of 1867. It is a careful essay 
on the manufacture of iron and steel, with a notice of the 
various processes of manufacture in France and abroad. 
The manufacture of iron is comprised in two parts, the first, 
treating on the production of charcoal iron, passes in review 
the various processes in different countries, especially in 
Norway and Sweden. The second part has reference to the 
manufacture of puddled iron, and dwells upon the various 
processes common in France, England, Belgium, Germany, 
Austria, Italy, Spain, Sweden, Russia, and America. There 
is also included a long essay on modes of mechanical 
puddling, such as the Richardson and Ellershausen processes. 
The production of steel is considered in four chapters, the 
first refers to crucible steel, such as is produced in France, 
England, Prussia, and other European states ; the second 
refers to puddled steel; the third is devoted to a considera- 
tion of the Bessemer process ; and the fourth to the varivus 
other methods which have been carried on with more or less 
of success. The rest of the book is devoted to the foundry 
and the rolling mill. 

M. Srssonpa. 

In an article at the commencement of the year we pub- 
lished a notice of the geological studies of the eminent Pro- 
fessor Ange Sismonda in connexion with the formation of 
the Mont Cenis tunnel. 

The great knowledge he had acquired respecting the 
formation of the trata of Mont Cenis enabled him to pre- 
dict with succes several years beforé the perforation, and 


course. of the work. M. de co 

Grchitoiogicen Museum of St. ape ad a pels PRC 
to himself, in an article recentl blished, the merit of the 
works of M. Sismonda, ‘of’ of! whith one woul 


at ‘Turin, in 





his paper read before the A 
which are mentioned the dates of his works and essays ‘on 
the subject, addressed to M, Elie de Beaumont, entirely 
destroys all the pretensions of M. de Mortillet. 


CERESINE. 
Céresine is a new product destined to play an important 
part as a lighting material, It is obtained from ozokerit or 
fossil wax by the follo : Ozokerit is heated up 
to a temperature 250° to 300° Cent. in order 
to separate by uent’ condensation, 
the liquid oils. The mass being down to 60°, it is 
heated with from 10 to 20 per cent. of the sulphuric acid 
of Nordhausen. The temperature is then raised to 100°, 
and care is taken to maintain this heat until the precipita- 
tion of the carbon takes place, and forms a viscous resi- 
due, which is carefully separated from the supernatant oils, 
heated and then treated with about 10 per cent. of diluted 
sulphuric acid, afterwards neutralised by aid of an alkali. 
The mass is then heated to about 180°, poured upon plates, 
and pressed Tinen cloths in order to separate the 
matters ; this residue of wax can then be melted and 
filtered. The 
mapvufacture of candles. 


Exuisition or Domestic Economy. 
A universal and international exbibition of domestic 
economy was opened on the 28thof July last. It comprises 
11-groups of various classes. The industrial group includes 
the varicus tools employed by workmen, and the processes 
followed in the manufactures relating to food, clothing, 
dwellings, and intellectual requirements. 

There is a collection of steam generators, of which the 
respective merits in points of economy, safety, and sim- 
plicity will be considered. 

Applications from intending exhibitors in this section will 
be received until the 15th of August, and this part of the 
Exhibition will open only on the 25th September. 


Tue Bunsen Battery. 

We borrow from the Journal des Mondes a notice of an 
interesting modification of the Bunsen battery. It consists 
in placing a solution of sulphate of zinc in the porous jars, 
and pure water in the compartment where the zinc is. The 
solution of the sulphate of zinc is maintained to saturation 
point by placing in it a certain quantity of that salt. The 
current is not very powerful, but it lasts a long while—a 
month if desired, and the expense is trifling. 





INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tas Provident, in opening the proceedings, sail t 
HE ident, in i i id two im- 
rtant subjects had occupied the prea s of the council 
A sane time. The first was the question of holding a 
London meeting at least once a year. In order to enable 

them to do this, it would be necessary to alter their 


and discussed. The second important subject 
the attention of the council was that of a house 
for their Institution. The state of their i 


happy to say that their finances were now in a very flourish- 
ing condition, as they had securities representing invested 
funds to the amount of 8000/., while their income exceeded 
their expenditure by 800/. a year. They therefore considered 
that they might boldly attempt the erection of a proper 
building for their accommodation when they assembled. 
Inquiries had been made with respect to an eligible site which 
had been offered to them in Birmingham, and a rough estimate 
had been prepared, which showed that a building like one 
which was su ted would cost 12,0007. A motion would be 
brought forward in January next which would enable the sub- 
ject to be discussed. The president : Although 
it is not my intention to take up the time of this meeting with 
a lengthy address, I feel bound to open our proceedings with 
a few remarks in acknowledgment of the very courteous in- 
vitation, in virtue whereof we are now assembled in this 
great town of Liverpool, to discuss with our Lancashire 
friends and brethren in pursuit questions of considerable 
——_— and eect ae ny on : sree that only ewe 
years have @ since Liverpool o its spacious 
to the ae Joe mg " rte gow ty to ug in- 
stitution to our meeting for ear 
current speaks well for the scientific interest astir in “his 
community, which is —— alike — commercial and 
engineering interests. It behoves me to congratulate 
the institution on the very able and a) papers which 
have been presented, and to call attention to the importance 
attaching to them, in order that enn, prepared for 
their discussion. Foremost on the list we find a paper, “ On 
progress effected in economy of fuel in steam navigation,” 


of grasping his subject with a view of bringing out in relief 
its salient points. This forms an important of the 
ever-increasing demand and of failing supply, is rapidly 
rising into a question of first-rate national importance. The 
annual coal production in Great Britain amounts at present 
coal delivered, represents a money value of 60, 002. It 


* Delivered at the opening of the Liverpool Meeting, 








the thickness of the different rocks that were met with in 


July 30th. 





wish to believe that he was. apes M.,. Sismonda, by | | 
emy oO 7 


are, 
uct is céresine, which is employed in the 


ws, 
and notice would be given for such an alteration to ee flour from the grain, 
w 


finances had hitherto 
hardly warranted their attempting such a step; but he was | gtator, w! 


the 
by © master of the body well known to us‘all for his power | This steamer 
0 


general subject of “saving fuel,” which in the presence of | of 8 


ft. 
to 120 million of tons, which, if taken at 10s. ton of bran and 
006-00 ci i i 


represent 12,000 x 772=9,264,000ft. Ib., or units of 
wich sauieas © Seneuneesn st Sine 4b. of coal per 
indi horse power per hour, whereas few engines produce 


=815,360 units of heat, which are producible by 815,360 
divided by 12,000=68 Ib. of coal, wh the ordi heat- 
ing furnace consumes more than ten times that amount. In 

ing credit, however, for only 50 per cent. of the actual 
armas apenas we arrive at an annual money saving of 
30,000, . per annum—a sum equal to nearly one-half the 
national income! Nor does this enormous amount of waste 





for waste of fuel, smoke indeed being nothing more or less 
than unconsumed coal. , I am ready to admit, however, that 
the introduction of all coal-saving appliances involves a con- 
siderable i ex; ture which has to be con- 
ducted under the guidance of the mechanical engi- 
neer, but which, if properly directed, yields immediate 
and very ample returns. In reverting to the important 
branch of the general subject which will be prominently 
brought before us, we shall find that our best marine engines 
consume to-day rather less than one-half the amount of fuel 
which was thought practically ee weap nine years ago, 
when the same subject was brought before us in holding our 
general meeting here at Liverpool, showing that one section 
of our fraternity have at any rate not been idle in the interim. 
If nine years hence my successor in this chair will be able to 
announce @ similar step in advance we shall have the 
satisfaction of knowing that our further discussions of 
the subject will not have resulted in “lost energy.” 
Another kindred paper on our list deals with the economic 
getting of coal, and recommends the use of a well-con- 
sid mechanical process for human labour with the 
pickaxe, which latter constitutes, in my opinion, a re- 
proach to our age of professed humanity and mechanical 
resource. Two other papers deal with interesting applica- 
tions of hydraulic force, the one to the working of shop tools, 
and the other to the juction of a vacuum in steam en- 
gines without the aid of an air pump; and in another paper 
a further description will be given with attendant results of 
the compound cylinder blowing engines at the Lackenby 
Iron Works, this being an extension of a previous paper on 
the same subject. In addition to these we have a 
paper on Bu lz’s system of decorticating grain, which is 
interesting, as aaretving » new process parating the 

in, w! you _have an op ity of 


se 
j ing by oo 2S eee eae On a late occasion 
pe ah A ee. me or ing up the grain by 
decking. 4. canine’, Ce sapling. pine of Carr disinte- 
hereas, according to Buchholz’s plan, it is ripped 
open and the flour scraped off the bran by a succession of 
2S Se een ee ifferential speeds. 
ithout wishing to express an opinion in favour of the one 
method or the other, it appears to me likely that the mill- 
stone—a contrivance represented on Egyptian monuments 
and mentioned in Holy Scripture, and which has continued 
to prepare for us our staff of life yee cage a mm | 
be arrested in its meritorious course in obedience to the just 
but harsh decrees of the most uncompromising of beings— 
the mechanical engineer of the present day. Enough has 
been said to impress’ upon you the importance and variety of 
work before you. . 





TasMANIAN TRAMWAYS.—Mesgers. Cummings, of the Don, 
in the north-west district of Tasmania, have p> aa » it 
is stated, to import a Fairlie double engine for use on 
their tremway in the Devon district. Object of Messrs. 
Conesiag> is Clee timber from their timber beds to their 
saw- 
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ROTARY COAL-CUTTING MACHINE. President.—Aceording to the , there is an|rent coefficients frém Professor, Weisbach’s iments, 
Pins rene ha Machine with Rotary Cutters cconoty a working by the machine al et ge | when reduced by P: Weisbach’s formula, No. 4. 
') ~ | Worked by (8 Raye pecirnas which every one will appreciate is, that the machine, I (6.) This is equivalent. to. proving (a) that Mr. Wilson’s 
; . By Mr. Ronzrr Winsranuey.. ee Cnieeaineiin os formala and Profesor NS et ee, b) 
Tus writer began ing that at no time in the history 5 ‘more readily got than men the | plied same experiment coefficients ; 
of tha'eadl Wedbe"het’ a proakie Walk Sod” Metts at ths i fap ot ta that these formals, when applied to different experiments, 
present for the substitution of for manual labour at . Wag oy Sa gg be ‘said it now had Mg peepee : 
in the of coal, and never, since the year 1761, when | hada fair trial, and, he must lab The} (7. boxe «Braga A bee what must of neces- 
Michael made one of the earliest on record | machine in question, however, had not t ground to pe: tyty es the are correct or not, 
to construct coal-cutting machines, had the e+ | Work upon, or they effect a greater saving | is the case; (b) that what must be the ease if the experiments 
posienoal ty oul: peupeiotors than now—a time | that 5d. per ton i ting eb, i are correct is the case. 3 ns 
when it is almost.impossible to production keep pace} Mr. Lawrence it was not the all-important point to| (8.) It follows, finally, that Mr. Wilson has neither proved 
with the demand, and when the difficulty is further increased | Compare the cost of the machine with the aid to the | nor ed the correctness of Professor Weisbach’s resulta, 
by the, lessened output or production which a miner, because, if it worked in a seam of whit could | but that the Mr. Wilson ek apg are, as far as 
high rate of wages. Any improvement, therefore, in the | 2°t be worked economically by men, he ht it would | they in fayour of Professor W. ’s results being 
working of coal mines which would increase the quantity of eve GaEE thas Theos. te atin, ee rm 
coal got and diminish the cost of production, and at the cost of manual labour. It seemed to however, that there nless one of the above clauses can be shown to be wrong, 
same time relieve the miner of the most laborious and dan- | Were some classes of coal in which the machine would not work | I submit that I have proved my assertion, viz., that Mr. 
gerous part of his work, must be benefit, not only to those well, with soft coal is would very soon itself up. | Wilson’s statement, that “it has been shown Whe indis- 
immediately interested in the work, but also to the con- | He below the | putable method of test that the results obtained and given 
sumer generally. The object of the paper was to describe a | holii ammed | by Professor Weisbach cannot possibly be correct,” is not 
machine which had been worked daily or for the last ponent oro eign oi aR a 
two years at the Platt-lane Colliery of Wigan and uesting you to publish this letter in its entirety, 
Whiston Coal Company, in a seam of'coal known by the shea, ereutrencgang == Mee we 
Sie din in tbldioen.ank Uasneaieadamenaess 5, Cannon-row, Westminster, 8.W., 30th July, 1872, 


that it was with the utmost difficulty men were obtained 


work it, and at one time the seam stood idle for seme time, | ‘ 


because colliers could not be got to work.in it, whilst the pro- 
prietors had always to pay a higher rate for getting it than 
for any other seam coal they work. The cutter, which is the 
invention of the writer and-Mr. Barker, is, like most others, 
driven by compressed air, which is conveyed down the shaft 
and along the main roads in iron pi 
the drawing-road to the machine in india-rubber hose 
2 in, in di . The coal is cut» by a spur wheel 
with teeth, this wheel being 3 ft. 6 in. in diameter. - The 
wheel cuts its way into the coal without any previous 
* holing,” and the depth of the “ holing” made by the wheel 
can be varied at will. The machine is drawn along the face 
of the coal as it “holes” or ;cuts its way, throwing out the 
small coal or slack between the tram rails upon which the 
machine runs. Thé chitf advantages of the machine are the 
following: 1. What may be the “swivel movement,” 
by which means the cutter “ holes” its own way into the 
coal, cutting in fact from nothing up‘ to 3 ft., and for 
bringing the cutter back underneath the framework of 
the machine when not at work, and in this position the 
machine can be taken through any narrow roads or i 
of the mine without the necessity of removing the wheel 
from the machine. Another advantage is that of apply- 
ing the power to, drive the cutting. wheel directly on 
the Laas eat J of the wheel; whilst the mode of gearing also 
allows the small pieces of coal or slack to fall through to the 
bottom, so as not to lock or clog the teeth of the machine. 
The average rate of holing by the machine is from 25 to 30 
ards per hour, according to the material the machine is 
loling in; but this, the — said, was, after _ @ matter 
of no t importance, as t points to be considered 
were amount of work the ary mca? do, and how it 
would do it. The machine in So yp had frequently cut 
the whole length of the face of 120 yards in a night, or be- 
tween 7 p.m..and4a.m. This, however, included all sto 
pages, such as meal times, changing cutters, &c. In the 
same mine five yards per day is much above the average 
work for one man with the pick ; and under ordi circum- 
stances it is considered the work done by the machine would 
be equal to that of forty men. The machine works in the 
night time, the coal being removed by ordinary manual le- 
bour inthe day. No powder is used, the coal falling by its 
own weight it is holed by the machine. For over six 
months the machine had had little or no repairs, and the prac- 
tical advan’ found in its workings are, the writer said— 
first, that without the cutter they could not get men to hole 
this particular coal on account. of its thickness; second, that 
when the seam was worked by manual labour the proportion 
of coals and .slack was as three of coal to one of slack, and 
with the’ machine it is eight of coal to one of slack; third, 
that work is done independently of the men, who could not 
be got to work regularly, and consequently the production is 
more certain with the machine. The actual cost of getting 
the coal by the machine and by hand labour had been y 
from the payments made during a period of six weeks at the 
Platt-lane Colliery, to be as follows :—Hand labour, 3s. 6}d. 
per ton; machine labour, 3s. 14d. ton; showing a saving 
of 5d. per ton by the machine. profit, however, was 
considered to be absorbed by the expense of compressing the 
air for the machine, and by interest on outlay, and wear 
and tear. The increased value of the i 
sequence of less ———? 
hand labour, was esti 
8 tons of coal at 11s. per ton, and:1, ton’ of slack at 
r ton=40s. 3d., or an average value of 
by the machine, 8 tons of coal at 


F 
? 


the first that was put to. work, 
liberal rate of pay was. given to the man 
an inducement to give it a fair trial. 
now been working the machine 


as much per day with the machine.as he previously did with 


‘ 





Me- 


* Abstract of paper read before the Institution of 
chanical Engineers at Liverpool. 


and from the end of | ® 
fire; machine 








question of ate Of i for their pur- 
thougit anahd possibly compete wile calliaaiin, and be 
ought ibly com i r , ani 

was Vv for it. Ho found thet the ing was about 
one-tenth of the whole labour of the collier, and in his dis- 
trict there was really very little of it, owing to the soft 
nature of the coal; so that the whole economy they could 
get was a saving upon 10 per cent. of the labour of the 
collier. What the increased price of, and difficulty in manag- 
ing, labour, might yet bring them to he did not know, but 
confessed he had given up as hopeless the introduction of 
eoal-cutting by a machine of that kind in his district. He 
had seen and paid attention to every machine, and he could 
say that if Mr, N hemg avon. As was not the best, it was one of 
the best; and if any ine would suceed in effecting its 
object this one was as likely as any he had seen. He could 
easily understand that for thin veins and hard coal it might 

_— economy, but for soft coals 
and thick veins it was not likely to be of much use. He was 
hopeful that it might be introduced, and if they had seams 
in the Dowlais district which he thought it would work he 
should be very glad to give it a trial. 

The President, in proposing @ vote of thanks to Mr. Win- 
stanley for his Paper, said he was certainly di eprahes to 
hear a man of so large an experience as Mr. Menelaus speak 
in faint b rneg of the machine. He was quite sure, however, 
he would be the first man to change his opinion, if the in- 
ventor could prove there’ was an advantage to be obtained 
even in ‘soft coal; but, in to hard coal, all seemed to 
agree that considerable advantage might be derived from the 
use of this machine, which they w on the following day 
see at work at the Platt-lane Colliery. 


be introduced with very 





THE EFFLUX OF ELASTIC FLUIDS. 
To Tae Eprror or Eneineerine. 
Srr,—In your remarks on my letter last week, you stated 
“ It is evident from the letter we now publish, as well as from 
his former communication, that Mr. Field has mistaken the 
meaning attached to the term ‘ coefficient,’ both by Professor 
y= 
rofessor Weis states (Civili ieur, vol. xii., e 
%) that if the volume of efflux determined by pat ey 
, and the volume of efflux determined by theory is Q ¢, then 


the coefficient of efflux (Ausflusscocfficient) is a 


Mr. Wilson states (Exe1nzEerrna, vol. xiii., page 70) that 
the coefficient is the m “which the experimental 
bears to the theoretical volume of efflux, the latter being re- 
presented by 1.” He also shows that the coefficient is cal- 
culated dividing the experimental by the theoretical 
volume of efflux. 

I have used the term coefficient in precisely the same sense, 
and your readers will therefore see that it is evident that I 
have not “mistaken the meaning attached to the term co- 
efficient, both by Professor Weisbach and Mr. Wilson.” 

As my argument has apparently not been understood, it 
may be well to state it formally as tollows: 

(1.) Coefficient is experimental, divided by theoretical 
volume of efflux. 

(2.)) Therefore, if 


he experimental volume remain the 
same, and the theoretical be altered, the 


coefficient will be 


altered. 
(8.) Professor's Weisbach’s formula, No, 4, gives, under 
similar circumstances, a different theoretical volume from 


Mr. Wilson’s formula. 

(4.) Therefore, Professor Weisbach’s formula, No. 4, will 
ser 
f . ‘a t his form w ap- 
i Br Woscbeck's 4 


le one of ‘Professor ts, gives a 
i t coefficient from that given by Professor Weisbach’s 
formula, No. 4, for the same experiment; (+) that Mr. 


Wilson’s experiments and those of Saint-Venant and 
Wantzel, when reduced by Mr. Wilson’s formula, gave diffe- 





that |. [We publish Mr. Field’s letter, but in doi 


so, we have 
to remark that its contents, together with his former letters, 
clearly show that he does not understand the subject upon 
which he has undertaken to enlighten us. The question at 
issue is simply whether Mr. Wilson’s statement is true to the 
effect ‘‘that the results obtained and given by Professor 
Weisbach cannot possibly be correct.” Now Professor Weis- 
bach’s results of his experiments are shown, according to his 
own statement, by the coefficients given in Tables C, D, E, 
and F in Der Civilingenieur, vol. xii., and those results Mr. 
Wilson has clearly shown to be incorrect. While we are de- 
sirous of encouraging to the utmost a discussion upon Mr. 
Wilson’s long series of very valuable articles, we must de- 
cline to receive any more of Mr. Field’s letters, at all events 
until he has shown himself able to understand the subject 
which he has essayed to criticise.—Ep. E.] 








A NEW MOULDING MATERIAL. 
To tue Eprror or ENnGInEexina. 

Siz,—Colonel Muratori, who is already known by his 
inventions, has recently discovered a new composition cor- 
responding, in 5 opinion, to the gesso duro, stucco duro, 
hard plaster of Paris, hard stucco), which was used by the 
Cinque Centisti in the 16th century, and was subsequently 
unfortunately lost. 

On account of the great services this discovery can render 
the fine arts I have taken a special interest in it, and Colonel 
Muratori kindly consented to have carried out in my 
presence all the experiments which I thought in any way 
D to test its value. 

I used it for casts,as I should have done with ordinary 
plaster of Paris, and found it more manageable both before as 
well as after casting. It hardens slowly, and the artist 
thereby has all the time he requires. Dry, it becomes very 
hard, and no longer receives stains. Even cil dropped on it 
then, does not discolour it. And it can be cleaned and washed 
without in any way injuring the most minute and delicate 


Its colour is transparent snow white, dull (matto), or 
lustrous (lucido), if so wanted, for any part of the surface is 
susceptible by simple friction ot assuming a kind of crystalline 
enamel. Mixed with ordinary colours it retains all the pro- 
P bove detailed, and most beautiful imitations can thus be 
made, The price of this new material, as I am assured, 
does not at present, and is not at any time likely to, surpass 
the price of fine plaster of Paris. 

The process of manipulation remains the same ; no novelty 
of apparatd or handling requires to be introduced, whether 
the material be worked by an artist, by a skilled or common 
workman, and it is all these qualities combined which render 
it of such very great importance as a substitute for plaster of 
Paris for all artistic works. 

Another application of the same kind deserves mention, for 
it also possesses a high importance. Any object whatsoever of 
plaster of Paris dipped into a bath of the composition comes 
out covered with a kind of enamel, the most minute details 
remaining uninjured. The solution in the bath, which is 
called liquid enamel (smalts liquido), has the following 
properties : a : 

It preserves and cleans plaster of Paris objects without 
altering, affecting, or injuring their minutest details ; it gives 
them a beautiful transparency, and they may be left dull or 
made lustrous at will. It hasno smell, and is not affected by 


to t heat. 

For all and museums where large collections of 
laster of Paris casts are kept, the advantages to-be derived 
foes the use of this solution are most obvious. With it their 
casts could all be hardened, from stains, and when 

washed without injury. ; ¢ 
Having carefully considered the applications of vhis new 
ial, and still more after having worked with it, I am so 
convinced of the benefit it is likely to confer on the fine arts 
that I haye asked Colonel Muratori to place at my disposal 
for some time in my studio the objects he showed me, as well 
as those made by myéelf, so that artistsand amateurs may 
more conveniently inspect them, and judge for themselves of 
the invention. ‘To me it appears that its importance cannot 
be overrated, whether as regards its application to the 
numberless objects in plaster of Paris already in existenco, 
or as reproducing the ancient stucco duro so highly thought 


att, 








of, and I may so much wished for. 
I remain your obedient Servant, 
“ A. TRENTANOVE. 
11, Haymarket, July 30, 1872. 





Le © ger" 


ae 2a 


ae 


Sag ery et 


fe tal 





78 


ENGINEERING. 








NOTES FROM GERMANY. 
Bonn, July 29, 1872. 


Mixinc Propvcrs or Austria. 

The official report on the mining products of Austria, 
exclusive of Hungary, in 1870, only appeared a short time 
ago, and it shows a significant progress particularly with 
regard to mineral fuel and iron ores, the total amount of 
minerals raised having increased as compared with the year 
before by 548,418 tons, and reached the figure of 6,443,580 
tons. Austria proper is in so far less favoured by nature, 
that it does not possess a quantity of good coking coal, fit for 
blast furnaces, in proportion to other minerals; and where 
found, it is generally far distant from good iron ores, so 
that one must be carried to the other, as in the instance 
of the iron works of Prevali in Carinthia, where the coal 
is brought to the iron, or both minerals must be made to 
meet half way, as is the case with the Innerberg Iron Com- 
pany, which is going to smelt the rich ironstone of the 
Erzberg, in Styria, with coal derived from Ostrau in Moravia, 
in blast furnaces at Schovechat, on the Danube, not far from 
Vienna. Another large iron company is shortly to start ia 
Moravia, to which place the iron ore is brought from Upper 
Hungary. The mines and smelting works of Austria have 
employed 89,308 men, who have produced minerals and 
metals worth 4,766,815/., or on an average for every man 
53.81. which is 11.7 per cent. in increase if compared with 
the year 1869. As Austria was in no way effected by the 
Franco-German war, its mineral industry was not interfered 
with ; a great number of new mines have come into exist- 
ance, and they covered by the end of 1870 an area of 
over 8554 millions of square fathoms, or about 460 
English square miles, the addition made during the year 
being over 134 millions of square fathoms, or about 18 square 
miles. 

The minerals raised during the year are : 

tons. 

Gold ore ... eee ws én te 1,613 

Silver ore ess ee ene + 4,627 

Mercury ore . 21,519 

Iron ore ... 745,620 

Copper ore on - mn 23,104 

Lead ore ee ee 7,825 

Nickel and cobalt ore ° ° 44 

Tin ore ct ose ese ose 2,069 

Zine ore eee exe rae eee 12,227 

Bismuth ore... * oes ee 360 

Antimony ore ... ott eve eee 55 

Arsenic ore eos 2 eee eee 427 

Iron pyrites 11,770 

Uranium ore... _ ove oe 8 

Chromium ore ... eee ove 115 

Wolfram ore... oan - ee 294 

Manganese ore ... ene an are 90 

Graphite 22,271 

Alum and vitriol ore ... eee eee 644,472 

Coal ove ove «+ 98,865,913 

Brown coal and lignite = ‘ 3,087,662 

Asphaltum eee eee eee vee 82 

Petroleum eee eve 331 
These represent at the mines a total value of 2,966,435/., the 
produce of coal and brown coal representing alone the sum 
of 2,256,2952 The localities where the mineral fuel was 
raised yielded the following products, viz.: Bohemia, 59 ; 
Silesia, 23; Moravia, 11; Galicia, 5; and the other pro- 
vinces 2 per cent. for coal, and Bohemia, 56; Styria, 25 ; 
Austria proper, 8; Carniola 4; and Moravia, 3 per cent. 
for brown coal. From these figures it is clear that Bohemia 
takes the lead amongst the Cisleithan provinces of Austria. 
The smelting works produced metals of a total value of 
2,460,0002, as follows : 

Gold coe , ee eco 32 Ib. 

Silver oe vee 4 81,070 ,, 

Mercury .. 0° 330 tons 

Forge pig iron ... 215,269 ,, 

Foundry pig iron ove eee 33,453 

Copper . oe ee eee 505 

Sulphate of copper eee see eee 73 

Litbarge ; ; acs 724 

Lead eee ove , 4037 

Tin eee y 

Zine (spelter) 

bismuth 

Arsenic ... 

Sulphur (brimstone) 

Sulphate of iron 

Oxide of uranium 

Alum 

In the production e pig iron “the puntin are as 
follows: Styria 37, Bohemia 23, Carinthia 21, Moravia 11, 
and Silesia 2 per cent., and of its total amount 248,723 
tons, or 84 per cent., were made with charcoal, only 
16 per cent. with mineral fuel, which proportion will, how- 
ever, soon be altered in favour of the northern provinces, 
Bohemia, Moravia, and Silesia. 

The salt works produced a value of 2,040,046/. as 
follows : 


tons. 

Rock Salt ose ove ee 74,489 
Pan salt ... eve eee eee 

Industrial (raw) salt ° 
The greatest rock-salt mines of Austria are those of 
Wielicka and Bochnia, in Galicia, and they have some time 
since been joined by the mines of Kalusz, which produce 

sylvine, or chloride of potassium, in considerable quantity. 





GUEBHARD’S AUTOMATIC COUNTER. 
ar teri : the distance Feeea by vba 
ro for ing tra 
both on ecbeur edith The common and very natural 
leading idea in most of these apparatus, is to count the 
number of revolutions of the wheels, from which the length 
of the route is estimated, and to effect this the apparatus 
receives its movement from one of the wheels of the vehicles. 








Such an arrangement of course involves an appropriate 
gearing, which is rendered very difficult by the play of the 
springs, whilst the constant shocks to which it is submitted 
wear and disorganise the delicate parts of the apparatus. 

A French engineer, M. Guébhard, attached to the Eastern 
Railway Company of France, has devised an instrument 
for showing both the times of movement and rest of a vehicle 
without the aid of any transmission of movement from the 
wheels. The invention is based upon the following ob- 
servation: If, in a i a band of paper revolves 
below a vertical pencil mounted free in a fixed support, 
this pencil leaves ua the paper a very fine and almost 
invisible trace when the vehicle is at rest, and gives 
on the contrary, a broad and well-defined line when 
the vehicle is in motion. It is the vibration due to 
the movement that thus intensifies the traces on the paper. 
Suppose then a drum, to which is given a uniform speed of 
rotation, by means of clockwork ; around the drum a band 
of paper is rolled, and passes under the point of a pencil, 
free to move vertically on its mounting. The hour is noted 
when the apparatus is set in motion, and the length of the 
strong lines and of the faint ones which are found upon 
the paper band after it has been unwound from the drum, 
indicate respectively the time employed in motion and in 
repose. The band may be divided with transverse lines 
into hours and minutes. The above sketch clearly ex- 
plains the construction of the apparatus. It is possible to 
adjust the pencil and paper to any desired degree of sensi- 
bility, that is, the length of line to represent a minute can 
be varied at will. But to avoid the employment of too 
large a drum in the apparatus, which ought to run 24 hours 
consecutively, and to give the most accurate results, the 
pencil holder is mounted on a screw driven slowly by 
clockwork parallel to the axis of the drum, so that the 
marks left by the pencil during the successive turns of the 
drum, are not superposed, but form a helical line, which 
after the paper is lifted off, give a series of straight 
parallel lines, partly thick and partly fine. ‘The value of 
a perfect apparatus of this kind is easily understood. On 
railways it is important in regulating the various conditions 
of the movement of trains. The time-tables prepared by 
the traflic agents rarely agree with the actual time made by 
the trains. The agents readily accuse the drivers of losing 
time, the latter explains generally such delays by the time 
lost at stations. If a train is stopped between stations 
from any accidental cause, it is interesting to know the 
time and the exact duration of the delay. The automatic 
register gives all these data with perfect accuracy. The 
Eastern Railway Company has tried it for several months, 
and finds that it works satisfactorily. The yard engines, 
amongst others, in the large stations are often employed 
with small economy, four engines being frequently used 


when three would be ample. The register will show how |s 


well each day’s duty has been performed. 

The delicacy of the apparatus is such that when one is 
in operation on a standing engine, the vibration of a passing 
train is sufficient clearly and distinctly to indicate the 
moment of passing. 

The reading on the diagrams permit of the following 
facts to be noted: If the delays in the station have 
been excessive, or if the times of arrival and ote 
are in accordance with the regulations. They show 





if the times given in the tables are exact, and in case 


For public conveyances, cabs, &., the counter gives the 

commencement and the end of each journey, and indica‘es 

and it shows plainly if the vehicle rans light.or 

‘0 do this a second pencil is placed in a porte-crayon 
attached to the seat of the carriage, when the latter is empty 

this second pencil is held above the paper without touching 


number and length of these lines the number of fares taken, 
and the length and number of journeys made during the day 
can be read off. 





WOOD-WORKING MACHINERY. 

A reat of labour-saving machines for — work took 
place yesterday at the works of Messrs. Allen Ransome 
and Co., 304, King’s-road, Chelsea, upon which occasion 
several novelties were introduced to notice. The first of 
these was a new machine for cleaning off and sand-paper- 
ing doors, shutters, &c., and in which the sand-paper is 
carried on a horizontal revolving disc. The invention is of 
American origin, and the work is fed in by hand, but a 
machine upon an improved principle is now in course of 
construction by Messrs, Ransome. The new machine will 
have a self-acting feed motion, which will greatly enhance 
its value by increasing its rate of working; not but what 
it does its work rapidly and well at present, as by it two 
labourers can clean off the framing of 140 doors per day of 
ten hours, ready for painting. The next novelty was a 
Richards’s patent mortising machine, in which a rapid 
vertical reciprocating motion is imparted to the cutting tool 
through a shaft driven from an The cutter is 
fitted with a very neat reversing motion. We also found a 
tenoning machine of new pattern, which was cutting double 
tenons by means of two horizontal cutters and a drunken 
saw. The machine is small, very solidly built, and, as a 
consequence, very steady in working. A combined four- 
cutter planing and moulding machine next deserves notice, 
not so much for its absolute novelty—for it is not a new 
machine—but for the circumstance that it will turn out 
mouldings 7 in. X8in., and in this is the first 
machine of its kind. Near it was a similar apparatus, 
working 4 in.X2} in. stuff at the rate of 80 ft. per 
minute. These machines are simple and compact, the 
cutters being easily got at, and the feed motion being 
effective. Messrs. Ransome and Co. have improved the 
details of their band-saw machine, the standards now being 
cast hollow, and their form being somewhat modified for 
the latter. We also found a good specimen of a complete 
joiner, the machine shown being in fact of the same pattern 
as that first brought out by the manufacturers at the 
Wolverhampton Show. The remainder of the exhibits in- 
spected by us yesterday consisted of a ee es 
up machine, a combined planing, shaping, chamf 
mortising, and boring machine, a saw-sharpening machine, 
and a Sbute’s mitring machine. .All these combined to 
form an excellent collection of wood-working tools, which 
exhibited the samie careful attention to design, construction, 
and finish, that always characterises the manufactures of 
this firm. 





Ms.sovnye Warsr Suppriy.—Arrangements have been 
increased 


made by a Board, appointed in the matter of an 
— cael for Melbourne, for visiting the Watts river with 
the view of on 08 ge ciy Se commen. 


Tasmanian Mary Line ‘Ramwar—A contract has been 
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PORTABLE HYDRAULIC RIVETTING MACHINE. 


DESIGNED BY MR. RALPH HART TWEDDELL, ENGINEER, SUNDERLAND. 
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the five hours of its continuance, we may fairly conclude that 
we should have done as high a duty as was done by our com- 
petitors in their corroborative run. 

ar under these difficult circumstances we did 

wogeny & ger pee ego er 3 py be i 

Oxford, in I 0, when gpa senanll ae apy 6 yr 
4. Because it a ap t acept the rege 
not accept Py eyo 
of the inabili 















6. Because the duty of both engines under coal havi 
been accepted by one of the judges as a tie, there remain 
to but the structural character of the engi 
(price having been left out of consideration, although our 
price Ses plete qudpeted anke siakis deckdodty babene 
engine for practival purposes ours decidedly before 
that of our competitors, the boiler ly having con- 
siderably larger water spaces, the effect of which in compe- 
tition ‘ou can appreciate. 
Ae <i ay tgagen ie eee Nea ate gece mote Se 
pre-eminent manner engineerin, 
re som re yp gdh Arma who submit engines to thor 
rptiaion of eager Sama r= market) as that of a 
court of pL sagan yt pr sharon the successful competitor is 
placed in a position vantage to which he is fairly entitled, 
while if placed in a lower than his true position he suffers 


injustice. 
Before ‘outing Onna we received the following reply to 


our protest. 
Srz,—I am directed the stewards of implements to 
acknowledge the receipt of your communication in reference 








to the awards of the judges of portable steam engines, and in 





ye ee Ty ‘s aii ia ast, 
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reply to inform you that in accordance with rule 51 of the 
prize sheet the awards of the judges are final. 
Yours — , 
Si, . M. Jenxrss. 
(Signed) “—— 

The rule referred to runs as follows: 

“No. 61. The judges decision when duly accepted and 
recorded will in ail cases be final.” 

To ourselves the rule appears loose and unintelligible, as 
for instance “ accepted” by whom ? “ recorded” when? and 
if before or after the ponspe of any protest. A protest being 
admissible by the rules of the: societyand a date and hour 
fixed for its reception, of what avail is it if Rule 51 is carried 
out. It is trifling with the serious interests of those who have 
spent months of precious time, energy, and large sums of 
money, while it adds to the injury by a show of investigation 
and reconsideration of the decisions which hasno substance 
in reality. As the secretary refers us to Rule 51 of the general 
regulations, perhaps you can explain a decided departure 
from the ‘‘ Conditions” No. 6, where it states: 3 

“ Exhibitors shall, om making their final a, 
elect at what steam pressure not exceeding the declared 
pressure, what horse power on the brake, and what number 
of revolutions they would wish to be tried.” : 

In our case, holding the conditions to be final and ee 
ative, we rigidly adhered to.our entry of the 20th May, 
whereas such was not the case with two or three of our com- 

titors, notably Messrs. Claytonand Shuttleworth. Apologis- 
ing for the length of this communica‘ 


tion, 
w Sir, yours respectfull 
oe a The Reading Tron Works. 
Tomas James, Secretary. 
Reading, July 24, 1872, 





BITUMINOUS CONSTRUCTION, 


A party of professional and scientific gentlemen as- 
sembled at the residence of Mr. J. L. Norton, Perry Hill, near 
Guildford, on Tuesday last, to inspect the results of various 
experiments which have been carried out by that gentleman 
in practically applying his system of building and general 
construction. The leading features of the invention are the 
use of asphalte in lieu of mortar or cement, and the intro- 
duction of a timber backing, by which means uniformity of 
surface and durability of the work, combined with other 
advantages, are alleged to be secured. The applications of 
the invention are very numerous, those illustrated by Mr. 
Norton consisting of street paving, road tramways, foot- 
paths, stable paving, house construction, ornamental floor- 
ing, &c. In buildings the bricks are laid between inner 
and outer mould boards, which are carried up as the work 
progresses, and are removed when it is finished. -The 
asphalte is poured into the vertical longitudinal space left 
between the bricks, a portion of the edge of eaclybrick being 
chipped away to allow the, asphalte to run into the depres- 
sion of the brick, and so to form the horizontal joint. An 
alternative method is to build the brickwork against a lining 
of planking, which forms the interior of the structure. The 
work is pointed on the outside in the usual way. Mr. 
Norton has built a lodge ‘at the entrance to his grounds, 
and in which the bitaminous construction has so far an- 
swered well, The lodge is built into the side of a hill, 
which will put the damp-proof qualities of the invention to 
the test. In the street, paving blocks of wood, laid endway 
of the grain, are placed on a backing of stout deals, and the 
asphalte is poured into the interstices. The roadway can thus 
be prepared at a factory in large slabs ready for laying, and 
be sent tothe spot where it is to be used,the slabs breaking 
joint and beitig united in the same way as the single blocks. 
The road*tramways are similarly formed, and are laid in 
slabs the entire width of the track. Mr. Norton uses a rail 
with a stiffening rib formed on its underside. Another of 
Mr. Norton’s adaptations is a hard compact brick, composed 
of ground slag combined with asphalte. These bricks have 
been tested under compression by Mr. Kirkaldy, the crushing 
only taking place at 6550 Ib. per square inch. Briquettes of 
the same material, placed in tension, required a’ strain of 
717 Ib. per square inch to overcome cohesion. Amongst other 
tests made by Mr. Kirkaldy, were some to show the power of 
cohesion in structures built on Mr. Norton’s plan. Three 
blecks of brickwork were prepared, one being set in cement, a 
second in asphalte, and a third in asphalte with mortar joints 
at the edges. The blocks were 3 ft, long by 12 in. wide by 
9 in. high, and were placed with 2 ft. bearings. The first 
broke under a pressure of 34131b., the second under 
6354 lb., and the third under 6461 1b, Tests for cohesion 
between brick and brick gave 711 Ib., or 38.4 1b. per square 
inch as the separating force. In recording these experi- 
mental results of Mr. Norton’s in his attempt to find new 
applications for the use of asphalte, we must not forget that 
they are only experimental, and the building of a park 
lodge, the paving of astable, and the testing of asphalte 
cemented bricks, are bat of comparatively small value. 
With regard to the aplication of asphalte in lieu of mortar 
for building purposes, we should consider that, even if Mr. 
Norton's method be found reliable, it-would be open to many 
grave practical objections, and its one probable advantage, 
that of making the structure weather ‘and damp proof, may 
be attained in other and simple ways. So, too, with ‘the 
wooden pavement. Experience has shown that a con- 
tinuous planked formation is necessary for timber roads 
having to sustain heavy traffic, and.we do not see what Mr, 
Norton gains by cementing up his slabs in a factory instead 
of in situ, which shall counterbalance the disadvantage of 
his proposed system. 


NOTES FROM SOUTH YORKSHIRE, 
Suurrisip, Wednesday. 
Coal Rates, South Yorkshire to London.—As was expected 
the railway companies have taken advantage of the activity 
in the trade to advance'their rates to the metropolis. As 
we announced last week the rate by the Manchester, Sheffield, 
and Lincolnshire Railway Company is:1s. 4d. per ton to 
Doncaster _ the South Yorkshire field rig f 
rice for coal going to London by Retfordiig Zs. 2d. or 7s. 
E dropsjand in this rate I hoat-thetpia likely tobe 
inerease: The Midland Company are taking: six 
with t to the Derbyshire piteyam ce 
to ‘take place on August 1 to ‘Sd. per ton. 
From West Stavele ‘the 1 new tates will be 7a) 1d. sidings and 
7s. 8d. im drops, at St. Pancras or KentishTown. The Mid- 
land have also raised their fates from Kilnhurst, the rate 
being now 7s. 8d. per ton in drops; These ces natitrally 
affecththe Great Kastern rates;both from South Yorkshire 
and from Derbyshire. advances may be looked 


upofi asa matter of course. : 

Banking, $c., Dividends in'South Yorkshire —Thé' report 
of the Tecde Soci County Bank for past half’ shows a net 
profit of 15,3847. odd, and after a dividend of°7 
cent. per annum a balance of 6134/. 9s. lid. remains. The 
reserve fund of this bank now amounts to 20,000/. The 
Halifax and Huddersfield Union Bank divides 15 per cent. in 
addition to a bonus of 7s. 6d. share, altogether equal to 
about 18% per cent. us 
Wagon Company (Limited), states that’ 8193 

agon y » ‘ i wagons are 
now at eta, benties which several for new 
arein hand. Out of the net profit a 

. Acall of 12. per share 

sequence of the great increase of business 
to borrow 20,0007. The Sheffield Patent Brick pany 
(Limited) have declared an interim dividend of 9 per cent. 
per annum. It was stated at the meeting that the company’s 
new works at Neepsend are progressing very satisfactorily. 

Flooding of South Yorkshire Collieries,—The exceedingly 
heavy rains of the past few weeks appear to have had no in- 
considerable effect upon those aqueous difficulties which are 
even at ordinary times as much as the mining engineer can 
cope with. The Silkstone pit, or lower seam, of the Duke of 
Norfolk’s mining collieries, near Sheffield, which has been in- 
undated on previous occasions, was again flooded last week to 
a great depth. The break-down of the pumping engine 
somewhat added to tle misfortune. At one time there was 
no less than 50 ft. of water in the shaft, but by vigorous 
efforts it has since been greatly reduced. The workings of 
the Smithy Bridge Colliery, near » have also oo 
inundated to a depth of about 7 ft., and it is as much as the 
ae ean accomplish to ee the water from still 

igher. At the Agnes Main and Silkstone Pall ies 

similar ocourronceg have taken place, in each instance 
throwing a number of men temporarily outof employment. 


Activity in the Engineering Trades.—The whole of the 
engineering firms in Sheffield, Leeds, Barnsley, &c., are ex- 
ceedingly busy on home and foreign orders. e numerous 
and imgortant extensions of works and machinery which are 
being carried out on all sides cause an immense demand for 
steam hammers, all kinds of lathes, and other requisites, not 
to speak of the fittings used in the construction of the works 
themselves. At the Yorkshire Engine Company, Sheffield, I 
hear some Fell locomotives are in hand, and t am also in- 
formed that Davy Brothers’ Works, Sheffield, are in a state 
of remarkable activity. Messrs, Manning, Wardle, and Co., 
Leeds, have made for the Swedish Cen’ Railway Com 
some tank engines with 15 in. outside cylinders, six at oe - 
coupled, which engines can be worked in pairs for heavy 
loads up steep inclines. The demand for coal. cutting ma- 
chinery is on the increase, several Barnsley firms profiting 
considerably thereby. 

The North Lincol: e Ir ¢ Field.—This newly- 
worked field, the discovery of which some few years ago 
startled the bucolie mind of the locality so much, is being 
developed very vigorously, to a great extent, by South York- 
shire firms. At  Frodingham, Messrs. Dawes, of Elsecar, 
have three blast furnaces at work, and are erecting four 
others, and Messrs. Cliff have already four in blast. The 
Messrs. Adamson have one furnace at work, and are about 
to erect another. A new enterprise, the Lincolnshire Smelt- 
ing Company, with a capital of 76,000/., have staked out the 
ground for three furnaces, which: are to produce 30,000 tons 
of pig annually. A partnership’ has been entered into by 
Colonel English, Mr. Edward Winn, and Mr. George San- 
derson, who are about to erect three furnaces, and it is ru- 
moured that the ore on the Earl of Yarborough’s estate is to 
be worked bg shortly. The chief eae os of the ore in 
the district is Mr. Rowland Winn, M.P., who has built a large 
number of houses, &c., for the use of the ironstone miners. 
len years ago the existence of Frodingham was not dreamed 
of—ten years hence it bids fair to rival both Barrow-in- 
Furness and Middlesborough.,... ;... ; 

Strike of a at pr ater 
iron workers emp! by the Park, Company 
a body in ssomiamnes of their detente tts ado of 2s, 
per week not having been ‘acceded'to.: On Monday @ mags 
meeting of puddlers, underhands, and mill men was‘ held, 
when it was resolved that none of the men ‘should resume 
work until their demands were conceded. 
had offered 1s. 6d. per ton, but they had determined ‘not to 

t less than epee seg ape ey with the 
South Staffordshire men. The strike had to several | 
Supepied sugiehs aD comoustomt Tho Part pate 

men ‘given. 
Sart wilt-act beret bang dusentoas irvsq Of ydeinor © er. 
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; | the solution of this 


The: employers |... 


HEATING AND VENTILATION OF 


Aitone the problems’ imposed by sanitary requirements 
upon the engineer, there is scarcely one more complicated 
than that'of the heating and ventilation of theatres. A 
theatre does not consist of one single salon, but of three dis- 
tinct parts, the house, the corridor, and the stage, which are 
sometimes separated, sometimes united. The difficulties in 

problem arise from two causes ; first, the 
powerful effect of the lights, and second, the communications 
existing between the body of the theatre andthe corridor, 
which by the constant of doors, causes inconvenient 
ts of air. We may statein a few words what are 
blem which the engineer fia to solve. Hé thust main- 
winter an equable tem of about 65 deg. in all 
of the house, he must furmiigh each spectator with 750 
00 cubic feet of air per bh after having heated it in 
vinter wpe cooled it in summer, Lastly, he must avoid 
currents ofair. To obtain thig end it is necessary, says M. 
Ch. Joly, in the “Journal desliolenose pour fous,” in winter 
before opening the doors, to send warm air at the same time 
in the salon, in the corridors, and on the stage. When the 
crowd enters, and the theatre is full, the mode of ventilation 
described further on must be put in action for the audience, 
the stage and the corridors require only to be hested. 
In summer ventilation is still more neeessary, and the 
problem must be solved: 1, ut a complication of in- 
terminable shafts below the boxes corridors; 2, in im- 
proving the various parts of the house, by diminishing the 
draught caused by the lights; 3, in equalising the tem- 
perature throughout the building and moderating the cur- 
rent of air from the door. The only fit place for a window 
in a theatre is the ceiling, or if it be more convenient, 
at the cornice around the ceiling. The salon and the 
corridors ought to be arranged for ventilation and heat- 
ing, and the movement of the air ought to take place 
from above to the ground, and it should arrive slowly and 
en masse. Lastly, the ventilation ought to be made the 
subject of special inspection. The method of Mr. Joly 
consists: 1. In heating direct the stage and the corridor, 
which must be furnished with double doors. 2. In heating 
the body of the theatre. from below before the entry of the 
audience. 3. On the rising of the curtain to introduce the 
fresh air warmed or cooled according to the season, by the 
cornices, or through the ¢éiling.~ 4. In drawing out the 
vitiated air from below through gratings in the floor. 5. 
In appointing a special’ for with full control of the 
ventilation. di 


or! 


FOREIGN AND* 

Canadian Lighthouses.—A ouse has been erected 
the Government of Canada bnew Point, county eA 
Bonaventure, Baie des Chaleurs, A fixed red light is exhi- 
bited at an elevation of about 32 ft. above high water, and in 
clear weather it can be seen at a distance of 12 miles. The 
tower is a square wooden building, 28 ft. high, and painted 
white. The illuminating apparatus is catoptric, and con- 
sists of three lamps and reflectors. The light was first shown 


June Ist. 

Progress of Brooklyn.—During the ending with June 
30th, 1872, there have been erected in klyn 2015 houses, 
valued in the aggregate at 4,684,400 dols. The ome value 
of each house is 2324 dols. From July ist, 1863, to July Ist, 
1872—a period of nine years—16,044 houses have been 
erected in Brooklyn, these houses being valued in the aggre- 
gate at 34,752,400 dols. The average value of each "iim 
erected during the nine years mentioned amounts to 
2126 dols. 

Railways in Nova Scotia.—The delay which has occurred 
in the construction of the proposed line of railway between 
Halifax and St. John is occasioning severe comments in Nova 
Scotia. The building of this line by the Government of the 
Dominion of Canada waa.the principal inducement, it is al- 
leged, offered to Nova Scotia to join the Canadian Confeder- 
ation. The works of the New Glasgow and Cape Breton 
Railway have been making good progress ef late. 

Australian Telegraphy.—A return issued from the electric 


d 
ny ustralian may be for- 
warded. Victoria has 101 stations, to and any of which 
messages may be transmitted at the uniform rate of 1s. for 
ten words. New South Wales there are 92 stations, and 
the raté is 3s. for the first i 


‘excep 
only 14 stations,-and the tariff is fixed at 2s. per ten words on 


Saturday last the | the land lines, 
left in 


pst ale oetveny intesdth thichr and te = 
is near ; i 
almost inexhaustible supply-of excellent coal. 


‘Lomtyovs Teses.—Ih a récent’ Note 
luded to the luminous tubes of M. Alver 
instrument These tubes, under the 
of electricity, owe’ their ( to the vay 
of bromine or of chloride of silicium in @ -state of tension. 
It is, Son. on ineanen Oat ae Se eee since ce 
course J, do not. i Gis save, ane the 
pera te A of M. Alverguat. 40 i moe 
ser) invention vel cannot 
substantiated. ny sued wt ed? had . 
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PORTABLE ENGINE. 
. We give this week, on page 82, a perspective view of 
the competitive engine constructed by the Reading Iron 
Works Company, Reading, for the recent trials carried out 
by the Royal Agricultural Society at Cardiff. We have 
already spoken of this engine in our account of the com- 
petitive trials, and have given its principal dimensions, but, 
for convenience of reference, it is advisable that we shoul 
repeat the latter here. They are as follows: " 





ft. in. 
Diameter of cylinder eos 0 8 
Stroke aes on we 014 
—— of firebox inside ail 2 6 
Width ss, e a ee | ot 
Height ,, above firebarg... ss 8 
Number of tubes iy wilt fe 89 
Diameter of tubes outsid@e® .. .. | 0 28 
Length ” 2 oe x ane . 6 Zz 
Ai 8q. 
Area of firegrate used dnahe trial %. 2.37 
A te area of spaces between firebars 
ews On triglibteacty ie ans a 0.91 
Heating surface; outside) 167.5 
ie 40.5 
Total’ “sory si 208 
Area of heating surface per square foot 
of dregretdaie ca ders ace Ok 
Diameter of blast nozzle .... a0e 2 in. 


The cylinder is, of course, steam jacketted all over, in- 
cluding covers, the connexion between the jacket and the 
boiler being made by two passages, each furnished with a 
cock, so that, if desired, the communications can be closed. 
The distribution of the steam is effected by a pair of short 
slides, with expansion valves at the back, the lap of the ex- 
papvsion valves being adjustable by turning the screwed 
spindle. The degree of expansion is under the control of 
the governor, the sliding sleeve of the latter having a 
number of grooves cut in it, so as to form a kind of circular 
rack, which gears into a toothed quadrant. This toothed 
quadrant is at one end of a kind of rocking lever, the other 
end of which carries another toothed quadrant, gearing into 
a pinion on the expansion valve spindle. The whole ar- 
rangement is very simple and neatly carried out. 

As will be seen from the dimensions we have given, the 
firebox is unusually large. The tubes are spaced a good 
distance apart, and they are of large diameter; but during 
the trial run, the area through them was diminished by the 
use of contracting ferrules at the smokebox end. . The 
engine was also run with a very small firegrate area, the 
fire being kept exceedingly thin, as we explained in our 
account of the trials the week before last. The feed water 
is pumped through a heater in the smokebox. 

Of the general proportions and workmanship of the en- 
gine we cannot speak too highly, 
credit upon the makers, and es 
Barrett, under whose immediate direction the engine was 
constructed and “trained” for the competition. Of the 
performance of the engine we have already spoken, and we 
need merely repeat here that,’ judged by the consumption 
of water per dynametrical horse power developed, the engine 
did better than any other tried-at Cardiff, whilst, as far as 
the consumption of fuel was concerned, the competition 
between the engine under notice and Messrs. Clayton and 
Shuttleworth’s was an exceedingly close one. In fact, 
considering that it was only on the occasion of its second 
run that the last-mentioned engine beat that of the Reading 
Iron Works Company, the latter firm are not unnaturally 
somewhat aggrieved at the manner in which the prizes 
were awarded, and we publish in another column a letter 
from them, in which they state their view of the case, It 
is not our intention, however, to discuss the matter in dis- 
pute here, and we shall, therefore, conclude the present 
notice by appending, for convenience of reference, the re- 
sults obtained at Cardiff with the engine we have described : 


Nominal speed in revolutions per minute 140 
»”» » ” ” 
Mean piston speed in feet per minute ... 
Load eee ose ens err oon” 
Actual time run with allowance of 14]b. 
d | horse | ‘ 






Consumption of water per dj 





horse power hour tom . ‘ 
Water cviguaihen per ofcoal ws = 10.1 
Coal burnt per square oot of firegrate .., 212 
Tue Great AvsTRitiaA® Overtanp Tetegrarn.—Mr. 
Todd, superintendent of té 1s in South Australia, pd ni 
poses to travel overland to 80 as toinspeéct the wh 
of the great overland A _ 


to leave in good order. The nt of thr wire 
communication is promised early this month. It is proposed 
to build some stations at rery mew along the great line, 
m which it would seem that 250 miles remained to be com- 

at the close of April. ‘Ihere have been so many dis- 

ps tmentsin regard to what is no doubt a very trying and 
ditficult en’ ise that ibly through communication may 
not be established over the line after all this month. The ex- 


NOTES FROM THE NORTH. 


Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The market for warrants 
continues to fluctuate to a moderateextent. During the past 
ate oes boom there has not been quite so much excite- 
ment, amy ote fair amount of business has been trans- 
price reached, so far, was on the 25th, 
uoted; but from this point, sellers 
et receded. On Monday prices varied 


area * append the 
y to 103s., eventually 
market has 


» ad ing rapi 
'o-day the warrant 


6d. cash in a few days, buyers over at 
The deliveries from store seem to be 
extent ; but the total for the month 
about 30,000 tons, leaving 170,000 tons in 
da The ‘ ~<A the —_ were: 
wise, total, 20,561, against 
week last year, showing 
99, and over the year u 
i i from Mid- 


ipes have gone up in price 30s. ton, it 
Utter the 1st of Acute tiaiiess feandey os will be advanced 
ae eee et ee 
r ton. it exception’ tes, which appear to be 
Father uiet for beware 9 24 Ser v thi in connexion with 
shipbuilding may be said to be in a high state of prosperity. 
Tbeereabouty spent tia te endifion to the advance of 
7% per cent. already given to puddlers, millmen, &., an other 
124 per cent. will have to be given, so as to make the total 
rn hg ig aa ate ire and in the North of 


The Steel Company of Scotland.—This company, the for- 
mation of which was announced a considerable time ago, is 
inning to make some shape at Newton, near Glasgow, 
where the works are to be located. Mr. Michael Scott is the 
aaa, ea mg and Mr. Charles Bladden, late of Blochairn 
Iron Works, is to be the practical . It is reported 
that Mr. C. W. Siemens, C.E., is specially interested in the 
business ‘whe as dramgpor: 4d events, it is certain that 
i a ill be applied at the works, and 
that his various patents for steel making will be at the ser- 


E 


Bs 


‘ory (Messrs. Bain. and M‘Corkindale), have just 
i an order for 120 tons plates for 
boilers intended for the new’ works. 
Fourth Provincial of the Iron and Steel Institute. 
for meeting, which, it may be re- 
lasgow, are now well nigh com- 
business will begin on Tuesday next, and will 
Friday will be 


proposed 
pers, chiefly of a practical nature, 
Laat Te dinsumion, 


Burntisland Harbour and Dock.—An ication havi 
pion meds Un tle eon Oowndl of Barston’ vo tas Berl 
of Trade for an extension of the period allowed for construc- 
tion of works under the Provisional Order, procured 


cannot gran 
another two years, but this they have 
before the lapse of that interval 
works will be in a forward state. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBroveu, Wednesday, 


The Cleveland Iron Market. — Yesterday there was a 
better attendance on ’Change at Middlesbrough. All kinds 
of iton was exceedingly scarce, and prices were firmer than 
ever. No. 3 was again quoted from 115s. to 120s. od ton 
for immediate delivery. There was a great outcry for ma- 
terials, and it was stated that Messrs. Lloyd and Co., of 
Middlesbrough, had had six blast furnaces standing idle since 
Saturday for want of coal and coke. The supply of Cleve- 
land ironstone is so deficient that large quantities of North- 
amptonshire stone are being brought to Middlesbrough by 
rail, All the pig makers are well sold forward, and except 
for early delivery there is not at present much inquiry. A 
that the Cleveland ironstone miners had. a 
resolution to ask their employers for another advance of 2d. 
per ton threw a gloom over the market, it being feared that 
if the men ted in their demand the mines would be 
closed, and all the works in the district necessarily stopped. 

The Finished Iron Trade.—All departments of the finished 
iron trade are busy. Owing to the extreme heat lately, the 





ge made upon the line to the close of March amoun 
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ice of the company. The Clydesdale Iron Works, near | ha: 


ate as follows: Bars, 127. 10s. to 187. ; best ditto 131. to 131. 
10s.; cable iron, 127. 10s. to 182. ; angle iron, 127. to 12/. 10s. ; 
nail rods, 127. 10s. to 131.; 1d. to 141. 10s.; sheete, 
151. to 151. 10s. ; ship 127. to 131.; boiler plates, 141. 
10s. to 161 ; rails, 117. to 110. 10s. ; light rails, 127. 10s. to 137. ; 
puddled bars, 97. to 97. 10s. Girders 10/.to 111. Wrought- 
iron girders, 20/. to 221. 


The Ironstone Miners and the Wages Question —The 
Cleveland ironstone miners have not lost much time in asking 
for me pea It will be Pg gene that in the be- 

ig 0 year received 1s. per ton for mining. 

the 1st of Mey they a ieetling, teschred to ask ri 
an increase of 2d. yo ton, and limited their hours of working 
after the middle of that month to eight hours per day. The 
masters conceded the 2d. ton, and with re to the 
hours of work, the miners being paid by the piece, that was 
a matter entirely in their own hands. ‘Since the advance the 
output of stone has been restricted to such an extent, owing 
to the miners not working, that several blast furnaces in the 
Middlesbrough district have frequently been kept standin 
idle for days. On Monday a meeting of the executive counci 
< the — ores i Ptr held at Brotton. were 
eleven de present from various parts of the Cleveland 
Hills, and represented, it is stated, about 6000 miners. The 
representatives of some of the lodges, on taking part in the 
discussion on the wages question, urged the council to ask 
for an advance af 3d. per ton. Some were in favour of half 
this amount, and others were strongly of opinion that they 
should again apply for 2d. per ton advance. It was 
| to abide by the following resolution : “That 
the miners send in a notice by circular to their employers 
for an advance of 2d. per ton upon 20 cwt. to the ton, and 
not 25 ewt. tothe ton, as at some places, and 10 per cent. 
on the ‘yard’ money, as well as 10 per cent. on the day- 
labour money, the mg wages to be advanced accord- 
ingly,” Asa reason for adopting this resolution it was 
stated that since Jan the price of pig iron had advanced 
21.178. 6d., and since yy, when the miners obtained the 
last advance, it had gone up 15s. 10d. per ton. In reply to 
the statements that the miners had unduly restricted the 
output of ironstone, several of the delegates contended that, 
while the men at some places were to blame for not worki 
more regularly, the chief cause of the restriction was b 
management. The managers did not supply the miners 
with a sufficient number of tubs to send out the ironstone. 
Moreover, the boys driving the horses drawing the tubs 
were not properly looked after, and frequently neglected to 
take tubs to the men when they were to be had. It was 
suggested that if the boys would not attend to their work 
when tubs were Dr ple the men would themselves drive if 
the masters would pay them for it. 


Proposed Board of Arbitration for the Cleveland Mines.— 
The formation of a Board of Arbitration for the settling of 
disputes which may arise between the Cleveland ironstone 
miners and their employers has been suggested, but with the 
example of the working of the Board of Arbitration for the 
North of England iron trade, before them the mine owners 
ve shown no disposition to adopt the suggestion. 


The Coal and Coke Trades.—The supply of coal and coke 
is inadequate, and manufacturers who are large consumers 
are often seriously inconvenienced. It is reported that 
negotiations are going on for the opening out of more coal- 
pits in Durham. 
The Blast Furnaces in the Coutham District.—Rapid pro- 
gress is bry, res with the two blast furnaces in course of 
tham by Messrs. Downey and Co. Messrs. 
Robson, James, and Co. have started to erect prelimin 
buildings for the purpose of enabling them to proceed wit 
the construction of their two blast furnaces. 





THE MANCHESTER STEAM USERS’ 
- ASSOCIATION. 
Tux last ordinary monthly meeting of the executive com- 
mittee of this Association was held at the offices, 41, Corpora- 
tion-street, Manchester, on Tuesday, July 30th, 1872, Sir 
William Fairbairn, Bart., C.E., F.R.S., L.L.D., &c., Presi- 
dent, in the chair, when it appeared from the report of Mr. 
J. E. Fletcher, chief engineer, that during the past month 
278 visits of inspection had been made, 679 boilers examined, 
406 externally, 6 internally, 6 in the flues, and 261 entirely ; 
while in addition 6 new boilers were tested by hydraulic 
pressure, as well as specially examined both as regards their 
construction and complement of fittings before leaving the 


maker’s yard. 
The following defects had been met with: Furnaces out of 
shape, 1 ; fract 12; blistered plates, 4; internal corrosion, 





12—1 dangerous ; external dittc, 8 ; internal ving, 5; ex- 
ternal ditto, 13; water gauges out of order, 4—2 dangerous ; 
safety valves ditto, 4—2 dangerous; pressure gauges ditto, 
6; total 69 defects —5 dangerous. 

During the month two explosions had arisen from boilers 
not under the inspection.of the Association, injuring eight 
persons, though fortunately not fatally. The cause of one of 
these explosions; which had been investigated by an Officer 
of the Association, was found to be the same as that so fre- 
quently met with on previous occasions, viz., the use of an 
old worn-out boiler, the plates along the bottom, where rest- 
ing on the brickwork, having been reduced by external cor- 
rosion till they had become as thin as a sheet of paper. 
This corrosion was greatly accelerated by the fact that the 
boiler was not set upon suitable seating blocks, but let down 
on to the solid brickwork with wide seatings, which har- 
boured moisture and thus promoted the corrosion. The entire 
boiler had been thrown from its seat, and a considerable 
portion of it hurled across a deep ravine to a distance of 120 
yards. The roof of the boiler house had been blown up, and 
the slates scattered in all directions. It was a wonder that 
no loss of life resulted. Competent inspection would have 





ted ee per have been working irtegularly. There is a great 


of work placed in the district, and the prices now quoted 
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prevented this explosion. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In choosing Liverpool for their annual provincial 
meeting this year, the Institution of Mechanical 
Engineers have made a selection which cannot fail 
to be most satisfactory to all taking part in the 
proceedings. With its vast docks, its important 
engineering works, its shipbuilding yards, and nu- 
merous factories, Liverpool itself-abounds in ob- 
jects of interest for the mechanical engineer, whilst 
in its neighbourhood there are numbers of suitable 


im t 
a feature in these provincial meetin ded to 
these is the fact that the Institution received a 
most hearty welcome from the members of the pro- 
fession in the borough and s i i 
that the local committee have done all that could 
be done to make the visit at once a pleasant and a 
profitable one. 

The proceedings commenced on Tuesday last, 
when a morning meeting was held for the readin 
and discussion of papers, the chair being pm 
by the President of the Institution, Mr, C. W. 
Siemens. After some preliminary routine business 
had been got through, Mr. Siemens gave a brief 
introductory address, which we publish on another 
page. Mr. Siemens took as his text the great waste 
of heat, or of its equivalent—mechanical effect— 
which is annually taking place in consequence of our 
modes of using coal; and while con ing the 

‘ession — the progress which been made 

ing the ten years, he. gave some striking 
illustrating that even the best modern 
practice was very far from ing the economy 


places for the excursions, which form so 








which theory showed as the goal to be reached. 
Mr. Siemens, in his address, referred more to the 
improvements which had been made in the steam 
engine than to the progress towards economy which 
has of late so strongly marked the g out of 
our metallurgical o ions. It is, however, only 
right that we should direct attention to the i- 
nent position which Mr. Siemens has hi taken 
amongst labourers in this latter field—a position 
which renders him entitled to the warmest thanks 
of all who have at heart the p of our iron 
manufacture and kindred industries. The fact is 
that no man has a greater right than Mr. Siemens 
to speak to engineers on the wasteful use of coal, 
which still prevails to such an enormous extent, for 
no man living has done more than he, to reduce 
that waste, and while reducing it, to place in the 
hands of metallurgists a mode of attaining high 
temperatures, the value of which is, we are glad to 
say, daily becoming more generally recognised. 

Mr. Siemens’ address was fol- 


On Tuesday last 
lowed by a — ‘“On the Progress Effected in 
Economy of Fuel in Steam Navigation, considered 


in relation to way mg _. Engines and High 
Pressure Steam,” by Mr. F. J. Bramwell. Of this 
paper, and the discussion which followed it, we 


pu an abstract on another page. To a great‘ex- | ap 


tent Mr. Bramwell’s paper was iptive, and the 
author neither took up the position of an advocate 
for, nor an opponent of, the compound system. In 
the discussion, the balance of the opinions advanced 
was in favour of compounding, although we must 
allow that the reasons for this preference were 
scarcely brought out so distinctly as was desirable. 
The fact is that the discussion took the form ofa 
series of statements in favour of one side of the 
question or the other, rather than a consideration 
of the various practical points which give the com- 
pound system such great advantages under the con- 
ditions under which it is now being applied. This, 
however, is a matter on which we propose to treat 
some future time, and we shall merely mention here 


"| that in the course of the discussion Mr. J. McFar- 


lane Gray explained to the meeting a ready way of 
d i approximately the loss due to the fall 
of pressure between the cylinders of compound en- 
gines, which we hope to describe to our readers on 
an —_ vere 
. Bramwell’s paper, 
it, occupied the whole of 
the conclusion of the meeting a large party cro 
the river for the Pp of visiting Messrs. Clay, 
Inmian, and Co.’s Works at Birkenhead, when a 
lunch was provided: ee a npr go and Co. 
in turning out forgings of the largest 
class, and an enormous crank shaft weighing some 
18 tons or so, was under one of the hammers during 
the visit, Mr. Siemens’ gas furnaces are employed for 
heating these heavy forgings, and the two large 
hammers for dealing with them have the cylinders 
ye at the ye ne of — i “4 baring 
irders, giving a clean-span of 20 een the 
standards, Besides these hammers, and some for 
smaller work, Messrs. Clay, Inman, and Co.’s es- 
tablishment contains some very heavy tools for deal- 
ing with the forgings turned out. Amongst these 
tools we may mention a lathe in which the motion 
is communicated to the face plate by a worm wheel 
and pinion, the worm being driven direct by being 
coupled to the crank shaft of a small pair of hori- 
zontal engines. Another tool worth notice was a hy- 
draulic planing machine, specially constructed for 
pease the curved ways of the turntables for swin 
idges and similar work. In this machine—whic 
is mounted upon the end of the bed-plate of the 
lathe already referred to—the cutting-tool is fixed 


and the discussion upon 
Tuesday morning, and on 


and | at the end of a strong radius bar, the other end of 


which is mounted or centre-fixed to the bed-plate 
just mentioned. At about the middle of the len 
of this radius rod is attached the rim of an osci 
ting hydraulic cylinder, which takes its abutment 
the wall of the shop below the floor line. 
e action of the machine wil] be readily under- 
stood ; the water being admitted to the hydraulic 
cylinder, the rim forces the radius bar over, thus 
causing the tool at the end of it to make a cut over 
the surface of the circular way or other article 
placed beneath it. On the cutting stroke being 
made ‘the water is allowed to escape from the 
cylinder, and the radius bar is drawn back into its 


— position by a counterwei d “ 
lasving ths Birkenhead lines * sip 


visited the ada Works, Messrs, James eter 
and Co,’s works, and lastly, but by no means least, 
the Birkenhead Dock Works, ing the grain 





ssed | which he had 





warehouses fitted with 


the admirably arranged 


hydraulic machinery for warehousin con- 
structed by Sir W. G. and Co., and de- 
scribed in a paper read by Mr. Westmacott before 


the Institution of Mechanical Engineers on the oc- 
pg of their gen nope meeting. Mr. Westma- 
cott’s paper was reprinted by us on 5t and 
70 of our ninth volume. of ee toch just 
referred to our space will not permit us to give an 
account here, but we may mention that at the 
works of Messrs. James Taylor and Co.—who, by- 
the-bye, are now constructing marine engines of 
large size, besides the steam cranes for which they 
are so well known—the visitors were shown a 
handy machine for cutting off the ends of “lengths” 
for tubular legs of large sheers, It is, of course, 
v important that the ends of these lengths 
should abut together fairly, and it is to secure this 
that the machine we have mentioned here is em- 
ployed, In the machine under notice the “ lengths” 
of which the ends are to be trimmed, are mounted 
within a pair of hollow face piates, or rather rings, 
which revolve simultaneously within suitable head- 
stocks, and which allow each end of the wrought- 
iron tube to be brought under the action of a facing 
tool, which is ually fed inwards. The machine 

pears capable of turning out good work, and 
doing a lot of it. On Tuesday evening the Mayor 
of Liverpool, Mr. John Pearson, entertained the 
Council of the Institution and a number of en- 
gineers at adinner held at the Town Hall. 

At the commencement of the proceedings on 
Wednesday it was announced that an invitation 

iven by the Polytechnic Society of Cornwall had 
to accepted, and that the next annual meeting 
would be held in their district. The first paper 
read on Wednesday’ was a very good and practical 
one by Mr. Ralph Hart Tweddell, of Sunderland, 
“On the ge of Water Pressure to Shop 
Tools and other Engineering Work.” 

In this paper Mr. Tweddell described not only 
the fixed hydraulic rivetter, of which we have 
spoken on previous occasions in this journal, but also 
a new form of portable rivetter, of which we give il- 
lustrationsthis week on page 79. Our illustrationsex- 
plain the construction and mode of using the rivetter 
so clearly that a detailed description of it will be 
unnecessary here. In the course of the discussion 
which followed Mr. Tweddell’s paper, Mr. J. 
McFarlane Gray recited some amusing experiences 
with his own ingenious steam 
rivetter, and expressed at the same time a favourable 
opinion of the machine we illustrate. Mr. Adam- 
son objected to the waste of ‘power attendant upon 
the employment of hydraulic machinery either for 
rivetting or planing, and similar operations, and 
described a rivetting machine which he himself 
employed, and in which a certain determined 
pressure, and no more or less, was applied to each 
rivet closed. After some further discussion, in 
which testimony was given to the efficient action of 
the hydraulic rivetter, Mr. Tweddell replied to some 
of the objections which had been urged by Mr. 
Adamson, and explained that in connexion with 
Messrs. Thomson, Boyd, and Co., who were the 
makers of the machine, he was en d in bringing 
out some simple modifications which would obviate 
the loss of effect complained of as attendant upon 
the use of hydraulic power. 

The next paper on the list was one on the Ejector 
Condenser ; but in the absence of the author, Mr. 
Morton, it was not read, and the next paper 
entitled a ‘ Description of Coal-cutting Machinery 
with Rotary Cutter, worked by Compressed Air,” 
by Mr. Robert Winstanley, of Manchester—who is 
the inventor of the machine—was substituted. We 
give an abstract of Mr. Winstanley’s paper on another 
page, and we shall merely add here that he appears 
to have designed a machine of a very simple and 
practical kind, which has afforded very favourable 
results in the colliery in which it has been tried. 
We may remark here. that his colliery—the Platt- 
lane Colliery, belonging to the Wigan and Whiston 
Coal Company—was thrown open to visitors yester- 
day (Thursday), so that the members might have 
an opportunity of seeing the machine at work. 

M: Winstanl ey’s —— was followed by one “‘ On 
Buchholz’s System of Decorticating Grain, and mak- 


ing Semolina and Flour by means of Fluted Metal 
Rollers, by Mr. W. Proctor Baker, of Bristol.” This 
paper contained an account of some very well 
planned machinery for effecting the decortication of 
the grain and its subsequent gradual cracking and 
partial crushing, so as to produce semolina. The 
paper derived additional interest from the fact that 
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it described machin 
action at Messrs... Radford’s flour mills, Liverpool, 
which were kindly thrown open for inspection, 

The reading of the last paper on the list, namely, 
one by Mr, ‘Alfred C. Hill on the further experience 
with the compound cylinder blowing engine and 
Howard's boilers at the Lackenby Iron Works, 
Middlesbrough, had to be postponed from want of 
time, and on the adjournment of the meeting the 
members, as on the previous day, crossed the river 
to Birkenhead, this time for the purpose of visit- 
ing the works of Messrs, Laird Brothers. Any- 
thing like a regular account of Messrs. Lairds’ 
works would occupy far more space tlian we can 
devote to them on thd present. occasion, and we 
must, therefore, content ourselves with mentioning 
a few special points, One matter which attracted 
our particular attention was the admirable character 
of the heavy and complex castings, such as engine 
bed plates and condensers, &c., to be seen in one 
department of the works, these castings being some 
of the finest specimens of their kind which have 
come under our notice. The shops contain some 
excellent heavy tools for dealing with these castings, 
and other details and good facilities are provided 
for handling these parts as may be required. The 
plant at Messrs. Lairds’ is in fact adapted for turn- 
ing out a very large amount of work of the heaviest 
class; but unfortunately at the time of our visit a 
large number of the tools were standing idle in 
consequence of a strike then in progress, 

We may mention here a little ‘‘ dodge” which we 
noticed on one of the engines in course of con- 
struction at Messrs. Lairds’, which was new to us, 
and which we dare say will be novel also to a large 
proportion of our readers. This ‘‘ dodge” consists 
in the introduction of a manhole in the working 
barrel of an air-pump, for the purpose of giving 
access to the foot-valves. The manhole cover is 
fitted to its place, and the air-pump barrel is then 
bored out with the cover, ix situ, so that the interior 
is made all fair and true. The scheme has the ad- 
vantage of effecting a material reduction in the 
space required for giving access to the valves, and 

ere are no doubt many circumstances under which 
it will be applicable. In the smiths’ shop at 
Messrs, Lairds’, also, there isa feature worthy of 
notice, namely, that all the fires communicate with 
wrought-iron flues, extending through the shop 
from end to end, and which lead the products of 
combustion to two high chimneys. By the draught 
of these chimneys the shop is kept far more clear 
of smoke than is usual where smith’s work is 
going on. 

Besides the works proper, Messrs, Laird’s ship- 
building yard was also visited, and here five ships 
were in progress, three being of 3400 tons each, 
and the two others of 2200 tons each. A very light 
steamer, constructed of steel, and intended for use 
on one of the rivers of western South America, was 
also in progress, while two vessels, namely, the 
Greece and the John Elder, were in course of being 
lengthened. 

rom the landing stage adjoining Messrs, Lairds’ 
works the visitors wereconveyed by a steamer kindly 
placed at their disposal by Mr. Charles Maclvor, to 
the celebrated Atlantic steamship Scotia, one of the 
last of the paddle-wheel ocean steamers, The en- 
gines of the Scotia, with their 100 in. cylinders and 
12 ft. stroke, are entitled to rank amongst the most 
magnificent pieces of work ever turned out from a 
mechanical engineer's factory. They were, as 
most of our readers probably know, constructed by 
Mesars. Robert Napier and Co., of Glasgow, and 
they are of the old side lever type, the side levers 
being, however, each formed of two solid plates of 
wrought iron. With all their magnificent finish 
and general grandeur of appearance, the engines of 
the Scotia, however, have but to be regarded as 
relics of a past school of marine engineering, ‘The 
engines, we believe, have been made to indicate 
nearly 5000 horse power, but in addition to being 
great power producers, they are most uncompro- 
mising steam users. and when in full swing get rid 
of 160 tons of coal per day) of twenty-four hours. 
At the time of our visit the Scotia was taking in a 
little eargo of 1900 tons of coal for her next At- 
lantie voyage ; and this supply, together with the 
enormous space taken up by her engines and boilers, 
causes her carrying capacity to be most materially 
reduced. 

The visit to the Scotia brought Wednesday's pro- 
ceedings to a close, as far as visiting engineering 
works was concerned, but in the evening the mem- 
bers were entertained at a dinner given at the St. 


which ‘could be seen -in | George 





’s Hall by the Liverpool’ Engineers, and 
Shipbuilders and Steamship Companies. Yesterday 
was to be devoted to an excursion to visit the 
Pemberton Colliery, Messrs. Ryland’s eotton mill, 
the Wigan Coal and Iron Gompany’s worke, the 
Rosebridge Colliery, and the Ince Hall Colliery 
and Rolling Mills. Of this excursion, however, as 
well as of that’ which is to take place to-day 


(Friday) to Widnes, Runcorn, and Crewe, we must 
postpone speaking until next week. 








AMERICAN COMPOUND TELEGRAPH 
WIRE. 

In a recent article on the telegraphs in America 
and the United States, we took occasion to refer to 
the introduction of a new kind of line wire, known 
as the ‘‘ American compound wire,” its advantages 
being inmereased conductivity and » strength of 
material, with decreased weight. The following 
aré some particulars connected with the introduc- 
tion, manufacture, use, and advantages of this 
material. jal 

Little or no improvement has taken place in 
the line wire generally used, except that a larger 
size has been adopted for ter distances, iron 
being invariably the material employed; the only 
copper wire in use in America was taken down so 
far back as 1846, between Philadelphia and Balti- 
more, an iron wire being substituted in its place. 

No. 9 vanised iron wire is the favourite 
American gauge, but in many cases where increased 
conductivity has been required Nos. 7 and 8 have 
been used, and in some cases No. 6 also, but this 
size is generally considered too large, although we 
have here many circuits where wire as large as 
No. 4 gauge is adopted. It is stated that ‘the 
strain upon the poles and insulators, the increased 
number of joints, and the difficulty of making 
them, as well as the cost of handling and transpor- 
tation, increase in a rapid ratio with the enlarge- 
ment of the wire, so that the use of an iron con- 
ductor larger than No. 6 or No. 7 is in point of 
fact almost impracticable. We have found in this 
country the difficulties mentioned; but the fact 
that we have many important circuits of entirely 
No. 4 wire proves that the American conclusion is 
incorrect, 

Mr. Moses G. Farmer, well known in American 
telegraph circles, conceived early the idea of improv- 
ing the conductivity of the line wires, and finally, 
with the assistance of Mr. George Milliken, of Bos- 
ton, developed the notion of a combination of iron 
and copper, so that whilst the conductivity of the 
line should be improved, greater strength and light- 
ness of material might also be obtained. . The first 
form of conductor was a core of steel enveloped in 
a sheathing of pure copper, but after many experi- 
ments a better and more permanent form of .wire 
was adopted. Many attempts having been made 
before the final and successful plan was introduced. 

The manufacture of this wire is now carried on 
by a company in New York, where extensive 
works have been erected, The material employed 
for the core consists of rods of the best cast steel, 
—_— obtained from Sheffield for the purpose ; 
these are drawn down by several processes to the 
required size ; this operation involves a great deal 
of care and labour, as the wire requires cleansing, 
annealing, and uent drawing to reduce it; and 
when this is completed the wire is again selected, 
and the ends tested, after which it is cleansed in a 
solution of sulphuric acid, and then taken to the 

The operation of tinning is carried on with great 
care to prevent rust or foreign matter of any kind 
adhering to the wire; for this purpose it passes 
through lime water in which it is kept submerged 
before going through the: bath of molten tin. 
Having undergone this process the wire is then in a 
fit state for its copper envelope. The quality of the 
copper used ence. the most careful electrical 
test, none being employed butthe best Lake Superior, 
which gives a specific conductivity of almost abso- 
lutely pure copper. ‘The metal is prepared in long 
ribbons, which are coiled upon reels, and placed in the 
covering machine, through the centre of which the 
steel wire and as it advances the reel of 
—. revolves round, the ribbon covers the wire 

ically, and by the special contrivances attached 
to the machine so y'that it is almest impos- 
sible to detect the joint. 

The final stage consists of a’ second tinning 
cess; the wire again’ pa through a bath of 

process the whole 


molten. tin, by «which. mass is 








‘“ liveated,”’| as it is termed, into a solid wire, and 
by the same operation the copper is caused to ad- 
here firmly to the steel core. ta 

The wire is then packed up ready for sale, in 
bundles ranging from 1 iifle to 1} miles in length, 
according to the size, and consequently the weight, 
about, three lengths being required for a bundle . of 
1 mile; these lengths. are connected by a special 
form of joint. 

The advantages which are claimed for this kind of 
wireare, greater durability, increased tensilestrength 
economy in construction, and in i Weight 
per weight being the same, the conductivity of the 
compound wire is relatively very much higher, but 
it is usually manufactured in sizes equivalent in 
conductivity to. that of the ordinary line wires in 
use, so that in making comparisons as to relative 
cost, &c,, the conductivity of each wire would be 
taken as equal. ‘There is a large quantity of wire 
of this kind in use in America, but the length of 
time it has been erected is not sufficiently long for 
a proper test of durability ; the wire, however, re- 
mains in a perfect state, and no sign of deteriora- 
tion has taken place. Some experiments were tried 
so as to give some crucial tests, and whilst ordinary 
wire -was rapidly destrayed, but little or no effect 
was observed in the compound wire. The following 
experiment was devised to try the relative merits of 
the durability of both simple and compound forms: 
A wooden box or tunnel was prepared, with a frame 
arranged in such a manner that wires could be 
stretched across its mouth like the bars of a grating. 
These wires consisted of various kinds, and were 
arranged of various sizes, from No. 9 to No. 5 of 
compound wire gauge, and No. 9 to No. 6 of ordi- 
nary wire gauge; they were placed in such posi- 
tions that all, whether compound or ordinary gal- 
vanised wire, were served alike, A continuous cur- 
rent of steam and air, at a pressure of 80 lb. per 
square inch, was continually blown through this 
tunnel night and day, and in addition it was so 
arranged that at will salt spray could be carried 
through with the steam and air. The iron wires 
began to show oxidation about the third or fourth 
day, and appeared daily to deteriorate; on the 
ninth day a portion of the No, 9 iron wire had been 
destroyed, whilst the others had suffered consider- 
able damage. On the twelfth day the experiment 
was discontinued. The result of the trial as regards 
the compound wire would appear to have been most 
conclusive, as it, remained, irrespective of its size, 
in excellent condition. 

As regards its tensile strength, it would appear 
to be greatly superior to iron wire of the same con- 
ductivity, and consequently for this reason, and its 
elasticity, larger spans can be pupioyes, requiring 
fewer poles to the mile. It is therefore much used in 
river crossings, where frequently large spans are 
necessary. Mr. Farmer informs us that “some 
stretches of 1000, 2000, and even more than 3000 ft. 
are in use, and stand up well, a sample which I 
lately tested, 120 Ib. of steel and 80 Ib. of copper per 
statute mile, had only 9.38 ohms mileage resistance, 
and broke at 1051 Ib.” 

As regards the reduced cost of construction we 
extract the following from an American source, 

iving the prices of last year, the comparison would, 
fe ever hold good at the present time. 

Cost of construction with compound wire: 3 


Twelve poles set with insulators... ». 36 

One roe te 7 compound wire... — 69 

Total per'mile 2% awe 108 
Ordinary galvanised iron wire: 


Thirty-five poles set with insulators. ... 
Ons wile No 7 galvanised iton wire nn 


187 27 

This shows a large gain from the American point 
of view, but it must be noted that the gain 29 in- 
direct, the wire itself being actually very much more 
ive than ordinary wire. W offering only 

the same conductivity, the gain is obtained from 
the greater lightness and strength of the material, 
requiring fewer posts, and less labour. This is the 
case in an open straight line, but when the route is 
curved and anything but open, the economy is re- 
duced, and certain circumstances the employ- 
ment of the compound wire may in the first place 
he more than the use of wire. 
It will be seen that as the number of ‘poles in the 
two cases more nearly assimilate to other, so 
must the cost in the same degree beeome more 
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the manufacturers of the compound wire claim 
for it. 

“‘ Economy in construction’ and reeonstraction of 
lines.” If the first be admitted the second advantage 
must necessarily follow, but it will be seen, as we 
have stated above, that this economy only extends 
to such lines where it is possible to reduce the 
number of poles below that point where the cost. 
in both cases would be equal. Where it is possible 
to erect a straight line, and that is generally the 
case in the United States, there is evident economy, 
and consequent economy in maintenance and re- 
construction. 

‘* Economy in transportation of iron and material.” 
If the first advantage be admitted by setting up a 
line of a minimum number of Bre the reduced 
cost of transport of material is self-evident, Where, 
however, the number of poles to the mile differs 
but slightly, the advantage is slight, being due only 
to the difference in weight of the wires ; this, how- 
ever, in a country where there are no railways, nor 
roads, becomes a matter of serious importanceand of 
great advantage. 

‘‘Diminution in eseape of the electri¢ ‘current:” 
If the number of poles be réduced this must 
necessarily follow. 

‘‘Superior conductivity.” If taken weight 
weight this is undoubtedly the case, but then we 
lose all the advan we have been referring to, 
and if, on the other hand, we preserve these advan- 
tages, we must necessarily reduce the weight and get 
at once the same conductivity, so that this advantage 
is purely conditional. 

ines have been in operation in America since 
1868 with this wire, and at the present time there 
are some thousands of miles (about 4000) in use in 
the States, and they appear ya every satisfac- 
tion. It may well be asked, if this be an improve- 
ment in telegraphy, why have we-not used it? It 
is impossible to tell why; we ate not, it is to be 
supposed, quite satisfied with the material. A small 
quantity of wire was tried, but the experiments were 
valueless, though if the material be really good 
and of any advantage, some definite experiments 
ought to be made, as there are circumstances under 
which the adoption of this wire might be of use, 
especially in long spans in towns oyer houses. 

hat there is any probability of its coming into 
extensive use in this country, we do not for one 
moment imagine, the high price of the wire and the 
impossibility of reducing our aay below a certain 
number, would render the work so costly as to be at 
once impracticable. 

In very long circuits it has been found ad- 
vantageous to use a wire of very much larger size, 
No. 4 gauge being used for No. 8, the ordinary 
gauge. It might be asked if this compound wire 
really possesses all the benefits claimed for it, why 
not use, instead of the No, 8 wire, a compound wire 
equal in weight, but necessarily of greatly increased 
conductivity. 

The trials and experiments made with the wire, 
the amount of wire a erected, are sufficient 
to prove that there are some advantages, some 
features in the compound wire ; and if its durability, 
which appears unquestionable, be admitted, it 
ne ily follows that the wire must possess many 
excellent points, its principal one being evidently 
in the erection of a straight line through a country 
where transport is difficult ; the Australian over- 
land line represents such a case. The whole of the 
material for the line, 1800 miles in length, had to 
be transported by sea and by road, the majority by 
way of the open country where roads had to 
made. What an advantage there must have been 
in such a case in an enormous. reduction of the 
weight of material! 

The following are the differences in weight of the 
compound wire and of the ordinary galvanised iron 
wire: 

Compound wire. Galvanised wire. 


No. Ib. per mile. Ib. mile. 
9 00 F503 

8 118 876 

7 132 448 

: 146 570 


sis By 160 pis 670 
The manufacture of this wire is being steadily 
with, and it appears, as we have said, to 


ve a ready use in the United States, where it |; 


has met the approval of so many of the different 
telegraph engineers of the country. - ; 


on Native Guano Compawy.—We are requested to 


that Messrs. Shelford and’ Robinson, of 7, Wi ; 
chambers, Victoria-street, have resigned ebltr poaon as 








THE ST. LOUIS CANAL. 


Tae freight which is transported! ftom the in- 


terior of France for export, by way of the Rhéne, 
had until recently to undergo pe fie: § transhipments 
on account of the smiall draught of water in the 
lower Rhéne. The construction of the St. Louis 
canal, opened in 1871, has, however, put ap end to 
this state of things. The following description of 
the canal, a long account of which lately appeared 
in the Annales Jndustrielles will be found of interest. 
Below Arles, in the lower part of its course, the 
Rhéne flows from the north-west to the south-east, 
across a low alluvial peninsula, and towards the east 
is only separated from the sea into which it runs’by 
a tongue of land a few miles in width. Tie 
of the bank forms the western side of the | 
Fos, the opposite shore of which, parallel to it, ahd 
distant about 6 miles, extends from Bouc to 
Couronne. Into the port of Bouc opens the’ 

of Caronte, which joins the gulf to. the marsh’ of 


Berre. 

This latter forms an inland sea 37,000 acres in 
extent, and for a great part 32 ft. deep, but the 
marsh of Caronte, which communicates with the 
sea by the port of Boue, has only a depth of about 
3 ft. On the opposite side of the Gulf of Fos, the 
Rhéne is in a similar condition for a length of 
peo eres oa get breadth of from 200 to 24 

e river a depth ing from 20 ft. 
to 30ft., and thus a fine phen given o>, Hane with 
an area of 750 acres. Unfortunately at the mouth, 
where the current of the river is Jost, and where 
the alluvium it carries is: d ited, the h is 
reduced, and does not exceed 7 ft., thus rendening 
the harbour inaccessible to ships of great t. 

To open the lower Rhéne and the of 
Berre to large vessels, two canals have been made, 
both 19 ft. 8 in. below low water, and about 
4 miles long. One of them, the St, Louiscanal, ex- 
tends from the Rhéne to the creek of Repos; it 
allows the heavy ships to exchange: their car, 
with the river boats brought alongside them: 
canal starts at the Tour St. Louis, 25 miles below 
Arles, and 5 miles above the embouchure of the 
Rhéne,-2} miles from the creek of. Repos, 9 miles 
from Bouc, and 31 miles from Marseilles. 

The second canal from Bouc to Martigues starts 
at the port of Bouc, the entry to which has a depth 
of from 16 to 22 ft., and terminates in the marsh of 
Berres, at the port of Antigues. By a fortunate 
arrangement, the mouth of: the St... Louis: canal, 
opens towards the east, exactly opposite that of the 
port of Bouc, turned towards the west, in such a 
manner that if sailing vessels cannot’ make for one 
of these ports, the: other is open to them; 

The St. Louis canal has this special peculiarity 
in construction : instead of dredging the bar, and 
forming a channel, which would have been a diffi- 
cult operation, the natural embouchure was left 
for the discharge of the clay and sand brought 
down by the stream, and an artificial channel has 
been opened, protected from silting by a lock, 





COOPER’S HILL. 

Ir is not perhaps very generally known that, 
although the Indian Civil. Engineering College at 
Cooper's Hill has just completed the first year of 
its existence, it can already Soon of no less than 
ten scholarships, all of which owe their existence 
to private munificence, and not to the diversion of 
public funds for their establishment: The civil 


be | engineers-in India, at the instigation of Mr. Hu 


Leonard, who is looked upon as the'father of the 
service, have established a Cooper's Hill Endow- 
ment Fund, by pupneriphone amongst themselves, 
for the establishment of scholarships in engin : 
The amount thus collected is sufficient to provi 
for seven scholarships annually, ranging from: 30/. 
to 50/. apiece. This year only three scholarshi 
have been granted out of this fund, of the value of 
407. each, but it is understood that in future years 
these paearette--whiek are tenable for one year 
only—will not of equal. value, but will vary 
ing to the merits of the recipients. » This 
year's lars in enginecing are Messrs. J. Benton, 
A. T. Goodfellow; and ©, W. Hodson. | Next there 
is an Asgyil Scholarship in Natural Science, of the 
yalue of 30/., tenable for one year; given’ by ‘the 
Duke of Argyll for so long as he shall remain Secre- 





established by Major-General Sir W. E. Bakery one 
of the members of the Council of India; has this 


; ae took place at Cooper’s 


ips | difficult one as the 


year been taken by Mr. J. Benton, for proficiency 
in Applied Mechanics, Besides the above, there 
has | been promised by -the President of the 
College a scholarship of 20/. for History, to be 
obtained only by students in the second_year of 
their college course. It will thus be seen that un- 
usual attractions are held out by this college to 
industry and perseverance, considering not only the 
number of scholarships available during the college 
course, but also the certainty of a Government ap- 
pointment at the end of that educational career, to 
all who choose to apply themselves sufficiently to 
enable them to pass the necessary examinations ; 
and with advantages such as are offered by the 
college, the idle only need fear of not being able 
to come up to the required standard at the ex- 
piration of their three years’ course of special study 
and training. 

On Saturday last, the first oe destribution of 

ill College, the prizes 

ing given away by. the Duke of Argyll before a 
large concourse of visitors who thronged the little 
theatre belonging to the college. 

The following is a list of the prizemen : 

Engineering —{ 7; Benton: oq. 

ing.—J. Watkins. 
Drawing.—C. W. Hodson. 
Freehand sy ir Penny. 
i ton. 


G GE Coles 

Hind ehoni I. Shadbolt. 

Indian History.—A. J. Chancellor. 

General Proficiency.—B. Parkes (first class in all branches). 
We have, however, omitted: until the last, men- 
tion of one who in proper:course should have been 
named first, as he obtained what may be con- 
sidered as the highest of all. Mr. W. P. 
Brodie, having qualified for the service in one year, 
goes out to India the first from Cooper’s Hill, and 
we were glad to learn from the lips of the president 
himself, that we Brodie is in my respect a very 
good specimen of what Cooper’s Hill students ought 
to be. Mr. Brodie, the father of a new race of 
Indian engineers, leaves Cooper’s Hill College with 
the best wishes of the professors and fellow students, 
and we can only conclude by wishing him as great 
and distinguished success in his future career, as 
that which has.attended his course through Cooper’s 
Hill College. 


PEAT FUEL MANUFACTURE. 
(Continued from Page 44.) 
WE have already described the nature of the 
peat bogs upon which bea ab vege: of fuel manufac- 
ture has been so successfully introduced by Mr. 
James Hodges. It remains to describe in some 
details the nature of the operations. and to allude 
to the results obtained with the manufactured fuel. 

Over an extensive undrained bog of considerable 
depth, a centre line, level, of course, is traced out, 
and on each side of this line, for a distance of about 
10 ft., the surface is~cleared of the living vegeta- 
tion, which is piled up on either side, so as to form 
two low-banks of turf and moss 20 ft. apart. Upon 
one ‘side of this cleared space, it was at first the 
practice to clear an area some 90 ft. in width, for 
the reception of the peat pulp, butexperience showed 
that it could, without inconvenience, be distributed 
over the uncleared bog, excepting that it is necessary 
to cut down any long rank grass, to draw the roots 
of trees, and remove stumps, and to level as far as 
possible anyirregularities of thesurface. Drains from 
9 in. to 12 in. deep have, moreover, to be cut at 
intervals over the face of the pulp bed, and covered 
over with turf: On some bogs where the vegeta- 
tion was very rank, and shrubs grew freely, the sur- 
face of the bogs was at first stripped, and the turf 
eut was reversed, and laid down again. It was found 
preferable, however, not to disturb the natural 
surface; but to cut the drains as just described. 
The’ work of removing the roots of trees is not a 

take but a comparatively slight 
hold in the grotind, and may be cut away with an 
axe at some distance from the stem, the tree being 
pulled down to one side by one man, while a second 
cuts the roots. 

Great care must also be taken in clearing the area 
to be occupied with the future canal, of stumps and 
roots, and while the surface is stripped to a depth 
of 6in. of the upper covering of vegetation, the 
sttinted trees and their roots are also taken away. 

“At oné end of the area thus prepared with the 
low banks at-each side, and’ 20'ft. apart, a dock is 
formed, and in it the travelling manufactory is to 
be launched: It is evident that, a convenient site 











forthe construction of this floating workshop must 
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MR. JAMES HODGES, ENGINEER. 


be chosen as a terminal point of the canal, and care 
must be taken to ascertain before operations are com- 
menced that the bog contains a sufficiency of water 
to flow in, and fill the excavation as the cutting is ad- 
vanced. This may be easily found, by making trial 
borings at intervals along the line of the intended 
canal. We believe that in one instance only during 
the whole of Mr. Hodges’ experience, a scarcity of 
water was met with, and in this case the evil was re- 
medied by pumping; but if the flow of water from 
the sides and bottom of the channel be very deficient, 
it is obvious that constant pumping from an inde- 
pendent source would be necessary to maintain the 
water level, and supply the loss from the filtration 
back into the bog. 

The vessels constructed by Mr. Hodges to carry the 
peat-converting machinery were about 80 ft. long, 
16 ft. beam, and 6 ft. deep. As we trust shortly to 
publish the vessels and machinery recently con- 
structed by Mr. Trevithick, improved from Mr. 
Hodges’ plans, we need only now give a general 
description of the latter. A pair of large screws 
with cutting blades, and 11 ft. in diameter, were 
placed at one end of the boat and driven through 
gearing by an engine placed in the stern of the 
vessel. ‘These screws cut their way through the 
bog, forming a channel 19 ft. wide, and from 4 ft. 
to 6 ft. deep, and as the water flows in as fast.as the 
peat is taken out, the vessel floats and moves on- 
wards as the screws advance, generally at the rate 
of about 15 ft. oe hour. 

The rate of feed given to the screws is variable, 
and may be increased from 14 in. per revolution, to 
3 in. or 4 in., according to the density of the material 
through which they have to pass. They are partially 
enclosed in a shield, through the rear of which a 
continuous stream of peat passes and is delivered 
into a well in the bow of the boat. The services of 
two men are required to clear the peat of any 
pieces of wood, roots, and other useless material 
which may be fed in by the screws, In some cases 
it is nece to clear away the roots, which are 
occasionally brought up in large masses by the 
screws, before the peat passes ong the shield. 
From the well, the peat is lifted by an elevator, and 
discharged into a hopper, and thence into a part of 
the machinery which arrests such roots, pieces of 
wood, fibre, &c., which have not been previously re- 
moved, after which it is pulped and flows rte the 
distributing trough. e whole of this process is 








effected without’any hand labour, excepting that 


required for clearing the wood and fibre arrester, 
nl for occasionally adding water to the pulp, if it 
should not be of a proper consistency. 

The distributing trough projects at right angles 
to the vessel, as ppt A the pate pu = on 
the opposite page of this, and upon page 42 of our 
issue Me Jul ro. When sequined, Rr eee length 
may be added to the trough, in order that the 
further end of the pulp bed may be reached, it being 
necessary to tie back the extended distributor to a 
light staging on the top of the boat, and to a counter- 
balance on the other side. 

Passing from the pulping’ machinery, with a con- 
sistency of thick mortar, the peat spreads itself over 
the area pre ed to receive it, covering the ground 
to adepth of 9 in., and Freusing down the mosses and 
vegetation which have been. left upon the surface. 
The low bank formed at the side of the canal from 
the material stripped off the area to be excavated 
prevents the p _ t from flowing back into the 
water, and on the further side of the pulp bed, 
90 ft. or thereabouts from the canal itself, a second 


retaining line is made, with a double thickness of | they 


turf. 

Equally as necessary as levelling the pulp bed is 
the operation of equalising the layer of digested 

t over the whole area. Upon this thickness 

oe Shemp is ore in a great measure, the 
toughness of the finished peat, and the hardness 
of the skin which is given to it, and which is in- 
valuable in enabling the finished fuel to throw off 
rain, and to resist cracking under the heat of the 
sun. 

In a couple of days, or even in a less time during 
hot weather, the pulp, which has beeen ially 
dried from above by exposure, and beneath by the 
numerous covered drains in the bed, rem emg 
and shows occasional cracks, This is the indication 
for the next gr of cutting the peat 
transversely. is is effected by means of a 
number of curved knives, placed 6 in. apart, and 
mounted on a frame, which is drawn to and fro 
over the whole surface, until it is scored with fur- 
side of the pulp bed, are required for this operstion, 
side of the p are i is operation, 
which, by a little phon is rendered bs easy. 
Within a few days after the transverse cuts have 
been made, the peat is—unless the weather has 
been unfavourable—in a fit condition to be cut 








= a wt 


longitudinally. The above sketch represents the 
operation, which should be carried on as soon 
as the peat is solid enough to bear the weight 
of a man standing on a plank. The instrument 
used in making the longitudinal cuts is a sheet iron 
disc, which is easily forced down through the thick- 
hess of peat to the bed beneath. e distance 
apart of the cutsis 18in. It is n in this 
operation to observe that the peat is severed for its 
whole depth, in order to facilitate the further dry- 
ing and draining of the whole, into the cuts formed 
in the pulp bed. A longer time is required before 
the peat slabs or bricks, 18 in. long, 6 in. wide, and 
Qin. thick, are hard enough for canes . In 
favourable weather a fortnight should be cient, 
The operation of stacking is performed by men and 
boys, working in gangs of one man to boys ; 
the former separates the bricks from each other, 
if the previous en should have failed to do so, 
and the latter lift them from the peat bed, and pile 
them in groups of five—four on end, ss 
together, and touching at the top, and a 
resting on the upright ones. In this condition 
remain for several days, after which they are 
turned over, and stacked as before; ultimately they 
are loaded upon barges on the canal, and 
down to store. The cost of bret go Lome 
ight ; a gang of one man and three boys can 
lift and pile 4000 bricks a day, and the work of 
i d ing is on by gangs of 
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PIER AND HARBOUR WORKS IN THE 
ISLE OF MAN. 

BeroreE a constantly increasing intercourse with 
the outer world had enlarged the town of Douglas 
and increased the imports and exports of the Isle 
of Man, the old Red Pier, as it was called, subserved 
as a landing place all the requirements of that part 
of the island. In time, however, the want of 
greater harbour facilities and the absolute neces- 
sity for increased safety and accommodation for 
vessels, impressed itself very forcibly upon the in- 
habitants, and led to active steps being taken for 






the c and ilanding place which 
should be, to:thé requirements of the large 
class ofivessela, cand moreiparticularly the steam- 
boats frequenting the island. Owing to the exer- 


tion and energy of. Mis Exeblleney the Lientenant- 
Governor, a fine landiag.pier has been constructed 
and another ‘is ow im. progress,:which, when com- 
pleted, will form a breakwaterand landing place, 
and with: the first one will)constitute.a harbour 
affording ample facilities. for landing and embark- 
ing, at the same time providing safe anchorage for 
vessels visiting that. part of the coast, The pier 
which has recently been completed was opened on 
the 1st of last month,-and is.named the Queen’s 
Pier. ‘The second:is known as the Battery Pier, 
and of this the foundation stone was laid when the 
Queen’s Pier, was. 0 Taking the completed 
work first, we may 0 that the practical object 
sought by its erection’ was to secure, at low-water 
spring tides,.such.a depth of water as would enable 
steam-packets and other vessels going into Douglas 
to land their passengers without having to resort 
to the objectionable aid of small boats. Sir John 
Coode was auptes Wie designs for the work, which 
were approved of, and the pier sanctioned in Feb- 
ruary, 1867, the works being commenced in the 
April following. 

The work may be regarded as consisting of two 
portions; the. inner length or approach, and the 
pier proper., The approach commences at the east 
end of a roadway known as Bath-place, and extends 
750 ft. along the crest of.a rocky ledge known as 
the Pollovk Rocks, passing oyer a rock called the 
Craig Kirk, which formerly stood. at the low-water 
edge, but is new in the work. At this 
point the pier proper and runs in a 
south-easterly direetion for a, distance. of 400 ft. 
making the total length of the structure 1150 ft. 
‘The depth of water along the pier is from 6 to 18 ft. 


at low water of ordinary “pring tides, the of 
those tides being 21 ft. e total height of the 
at the south-eastern 


pier from foundation to coping 
or seaward extremity is 52 ft. On each side of the 
pier is a footway 10 ft, in width, and between these 


is a carriage way 30 ft. wide, thus giving a total 
width of 50 ft, at the top, On either side of the 
pier are three flights of landing steps 7 ft. wide, 


the two flights nearest the shore. end reaching to 
low water of spring tides for the accommodation of 
small boats as well as for steamers. A neat iron 
railing extends throughout the whole length of the 
pier on either side, and there. are 18 gas lam 

placed at, intervals along the footways. At the 
outer end of the pier there is a substantial cast-iron 
pillar of ornamental design, surmounted by a lantern 
carrying .@, green light, which is,exhibited from 
sunset to sunrise. ‘The light is intensified by a 
Fresnel dioptric annular lens; it is placed at a height 
of 47 ft, above the mean level of the sea, and the 
beam extends over,23;points, of, the compass, or an 






are of 260 ay 

The chief ‘which distinguishes this struc- 
ture from all, class. is: Inaterial of 
which it is WwW Ww entirely in 


' ich is ashlar 
concrete, tis th example of the kind in this 
or any other country, aa far.as we are aware. The 
main or cone walls, the. cross walla, steps, and 
copings consist entirely of eompaund blocks, wei 
ing from 5. to. 10 tons each, and fortiied in mo 
either as concrete or rubble ‘mase ' 
cases set in, the Mare. ' 
by means of Portion se of hest q 
procurable. ‘The surface and footways of the pi 
are also of Portland cement concreté, The 
formed by the main and cross walls are, 
with dry rubble . The cost of the work| 
has been 46,400/., and the quantity of concrete 
masonry in it amounts to 44,000 tons, or 675,000 
cubic feet. The structure, we need hardly say, is 
of the most substantial character, and is highly 
creditable both to Sir John Coode, the engineer-in- 
chief, and to Mr, W. Powell, the resident engineer 
of the works. 





h. Eive'life to 


siting party disputes at general meetin 
; the committee rooms of 





The second portion of the work—the Battery 
Pier—extends from the land at Douglas Head 
nearly at a right angle with the Queen’s Pier. It 


derives.its name from the proximity of its position 
at the shore end to the old battery on — 
Head. This work runs seawards- in an E.N.E. 


direction, and when completed will be 550 ft. long, 
and will cost about 54,000/. The object of this 
pier is to form an arm or wing wall correspond- 
ing in a measure to that formed by the Queen’s 
Pier, the two enclosing an extensive sheltered 
water area. A pier had already been built for a 
portion of the distance to be traversed by the new 
structure, but which was washed away about seven 
years sitce. The Battery Pier is being constructed 
In @, precisely similar manner to the Queen’s Pier. 
The face blocks in the walls measure 8 ft. 8 in. x4 ft. 
4in, x8 ft. 4in., and weigh 8 tons each. They are 
laid in. alternate courses of header and stretcher. 
The Pg formed by the main and cross walls 
are filled in with dry rubble hearting. In those 
portions of the work where the rock was used 
as a foundation to build upon, the blocks of 
concrete were built in situ, w the level of 
spring tides, Some of these blocks weigh 220 
tons each, and reach to the level of low water, 
the work being carried up above that point with 
the smaller blocks referred to. The walls are 
to be protected by American elm fenders and an 
elm kerbing. . At the pier head there will be a cast- 
iron lighthouse of ge veg form and gothic design, 
the light being $0 ft. above high-water spring tides. 
Thejwork was sanctioned in July, 1869, since which 
time an approach road, 1100 ft. long, a depét and a 
wahdnet ve been made. The foundation stone 
of the Battery Pier was laid, as already mentioned, 
when the Queen’s Pier was opened, and it is ex- 
pected to be completed in the early part of 1873. 
‘The pier is being constructed from Sir John 
Coode's designs, and the works are carried out by 
him without the intervention of a contractor, and 
under the  ceremny of Mr. Powell. Although 
the length of the portion authorised is 550 ft., this 
is not the whole extent of the work. To complete 
the harbour an extension of this pier is required, 
and will doubtless be carried out. It will be a con- 
tinuation of the present pier, about 450 ft. in length, 
and running in a north-easterly direction, thus 
orming an angle of about 150 deg. with the land- 
ward n rE. It will be 50 ft. wide at 
the quay level, including the parapet wall, which is to 
be 10 ft, The top of t pet will be 41 ft. 
above low water, . The pier is 80 constructed 
as to allow steam vessels to ongside at low 


_ 


water of the lowest tides. There can be no 

uestion of the ity of these works, nor of 
the value they prove to the Isle of Man. Their 
usefulness does not consist in the convenience 


they afford the peas Inasmuch as the landing pier 

romises to. be the means of improving the thorough- 

ares of Douglas—the construction of a new street 
leading from the Queen’s Pier into the heart of the 
town haying been sanctioned &t a cost of 20,0007— 
whilst the works have tended greatly to 
pain the introduction of railways into the Isle 
of Man. 


so’ LITERATURE. 
pd errs Mpg 
Post Office. Fifth edition. Revised and Sabagel. 
foes 15s.] (Longmans, Green, Reader, and Dyer. 


Now that our energetic and enterprising telegraph 
eompanies have been absorbed into one vast gloomy 
Government department, the excitement, the in- 
terest;'the*oul of telegraphic enterprise is extin- 
No commercial interests now exist to 
erty ; no energetic secretary and 
eather Aang the morning a to see what 

Gir rivals are at; no spirited ussions on the 
vend ener of electrical phenomena or the merits 
of'aninvention or process enliven the pages of 
our Scientific and technical journals; no more 
animated discussions in the board - rooms or ex- 
; no more 
e House of 
Commons; no more laughing discussions amongst 
our telegraphic engineers at the failure of their 
rival’s last new i tor or dismal forebodings at 
the success of their opponents’ last new instrument, 
or the successful laying of their last new cable ; 
no boards of directors meet in the City now to 
whom inventors of telegraph novelties could, if 














cast off by their —_ to and find a ready 
ear; no more animated discussions at the Institu- 
tion of Civil Engineers between engineers who 
had a scheme, process, invention, or a patent to 
attack or defend, or a company to re nt—the 
discussions at the Society of Telegraph Engineers 
being as dreary and insipid as a family party. 
The excitement, the enterprise, the poetry of 
telegraphy is gone. Its historical life is nearly 
osed in England. Mr. Scudamore and his lieu- 
tenants reign supreme over the conquered lands of 
battle. Such a vast work as the consolidation of 
the acquired provinces and extension of the system 
to villages has no doubt been an arduous and ex- 
citing employment for the last two years for Mr. 
Scudamore and Mr, Baines personally, and they 
have infused their vigour into those around them. 
But this fight cl the work done, the credit 
gained, the novelty over, the telegraphic depart- 
ment thoroughly pounded down into strictly syste- 
matic Government order and routine, will sink into 
about as dry and eo an employment as the letter 
sorting department of the Post Office itself. In the 
engineering di t this will be particularly the 
case, because lines along railways are now main- 
tained by the railway companies, whilst the Con- 
tinental cables are maintained and managed by the 
Submarine gy Company. So that the engi- 
neers-of the Post Office have only to maintain the 
lines that run along the roads, and streets, and the 
submarine cables to Ireland. The work will be, 
therefore, of a very limited class, and as there 
will be no rivalry or other voice to decide any ques- 
tion or hear any proposal but the head of the de- 
peers we may expect the whole thing finally to 
me a tame and sleepy affair from which no great 
novelty, invention, or improvement can be expected, 
however well they may carry on their routine 
business, 

It was with some such thoughts in our minds that 
we have vainly endeavoured for the last six months 
to take enough interest in the subject to review Mr. 
Culley’s book. Who will read the book or the re- 
view ? Who wants to know how to make a tele- 
graph in England except Mr. Scudamore and Mr. 

ey?. And if they make it wrong is not a 
paternal Government responsible? Mr. Culley’s 
staff ought, no doubt, to buy the book in order to 
be au courant with their chief’s views; but then 
we have heard Mr. Culley himself speak with the ut- 
most contempt of book learning in telegraphy, and 
declare that nobody was of any use in his — 
ment who had not derived all his knowledge from 
being brought up in the department, commencing as 
an instrument clerk. In the face of such an au- 
thority how can we recommend anybody to buy 
even Mr. Culley’s own book? 

However, the book has gone through five editions, 
and this seems to show that it is bought. We 
believe the Indian Government. took 500 copies of 
the first edition. The book has grown in size with 
each edition, and contains many new articles, but 
we are glad to see the article on the ‘“ Work- 
ing Tension of a Battery,” which we condemned 
when reviewing the third edition, has been effaced. 

No doubt the book is the best work we have in 
England on telegraphy. It gives the results of 
Mr, Culley’s long experience on English land lines, 
and the modes of overcoming the various difficulties 
im by the enormous traffic concentrated on 
London and our large towns, in the worst climate 
in the world for suspended land lines. It has also 
a considerable amount of information on the test- 
ing of submarine cables, but it is not cosmo- 

itan; it gives little information on foreign lines. 
There is room for a great deal more to be said on 
the subject of submarine cables, but we think the 
staff employed on our long submarine lines, whether 
in their construction, working, or maintenance, 
are so distinct from that engaged on land lines, 
that there is ample room for a separate work on 
submarine cables. 

The present edition contains a description of the 
Wheatstone automatic Morse instrument, a descrip- 
tion of the tests used on the French Atlantic cable, 
including Mr. Hockins’ new test for the electrostatic 
capacity of long submarine lines, and various tables 
and notes, which are not contained in the earlier 
editions. Altogether the work does credit to Mr. 
Culley, and those who have assisted him, And we 
trust we may soon hear of the author's recovery 
from the effects of his sad accident, and of his re- 
editing a sixth edition, to disprove our gloomy view 
of the prospects of telegraphy and telegraphic liter- 


ature. 
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ECONOMY OF FUEL IN STEAM NAVIGA... 


By Mr. F. J. BRamwsru. 


Tue writer stated that he had often been struck by the 
send Jules peerslial omen the. Sipeieliiten’ the wea 
many amon 
of marine steam rome pe, | by the fact) 
ful was made in the in 
ships, the quantity of fuel burned 
about, — excess in this respect 
reproach to marine engineering. b days, w. ships 
were tried for speed at the measured. ibe carefully 10 
ascertain the last portion of a knot that éould be got out of 
them, the question as to the quantity one urned in 
obtainin is 5 was never rai suggestion 
that rom. 5 was Lr more important trial to be made—a 
trial as to the consumption of fuel—was, thrown out. 
The astonishment that was felt on lookiri tk at this long- 
continued apathy as to the consumption im Marine propulsion 
was increased yo it was considered that the mine owner, 
the water works engineer, the locomotive superintendent, 
prea 4 - means gr hen ng of port- 
able agricultural engines, ha i 
to find out to shel eens pode Bom. be hininot 
although not one of them had really so much 
to after saving as had the propri of 
going steamers or the builders of marine engines. He 
believed this indifference to have arisen from various causes, 
amongst which was the fact that steam navigation in 
the outset was confined to coastin 







or 
across the Channel, and, under the ae 
tity of coal to be stored in the bunkers was com 


owners were content with a very slow rate of h 


whilst 

pe The opening of new outlets for . requiring 
boats that perform long led to a demand on 
the part of steamship owners more economical] steam 
engines. There was a general opinion that marine engines 
were at suitable a! the ay high nape reg high 
compound engines having , wi use 
pressure Ee the beneficial results obtained induced owners 
almost universally’ to adopt them for vessels going long 
voyages; indeed, so great were the advantages to be, 
that most a large a en ae the origi y 
single-cylinder engines in their existing ships replaced 
compound ‘ones. It was still an open question, however, 
whether the same effect obtained by the compound cylinder 
could not be obtained by the single cylinder working expan- 
sively, either arranged so that the expansion not be 
tampered with, or else put into the hands of truly intelligent 
men who would not throw the expansion out of the a 
Theoretically, there could be no doubt that steam could be 
as advantageously expanded in one cylinder as in two, and 
even more advantageously, on account of a certain loss in the 

3 between the two cylinders of the compound engine, 
which loss did not arise when the expansion was ‘made all in 


one cylinder. 
The writer then eeded to trace out the history of the 


compound engine, describing the various arrangements which 
have been, from time to time brought into use, such as the 
original arrangement of Woolf, the modified plan of 
McNaught, and the various forms which have been ag to 
compound engines as applied to marine purposes. last 
arrangement described was that now most generally adopted 
for commercial steamships, namely, the steam hammer ‘ype, 
with but two cylinders and an intermediate receiver.. Mr 
Bramwell also showed that, whereas the average ponemmpiiee 
of the best marine engines of nine years ago was 4.5 lb. of 
fuel per horse power, the same results were now obtained 
with a consumption of 2.03 1b. The construction of marine 
boilers for bearing higher pressure, he said, was a subject of 
essential importance in efficiently carrying out the advan- 
tages of hi Laspensien in compound engines, and in con- 
nexion with that subject there were important questions, 
such as care in the manufacture of the plates, their thick- 


ness and durability, and other matters ; but they could-not 


be entered upon in this paper. 





In the discussion which followed Mr. Jamieson said there | 8°” 


was no doubt there had been very great changes in engines 
since 1864, much greater even than Mr. Bramwel Jhad stated. 
He was now aware of four-cylinder engines working with 
one+third of fuel used for engines in 1855. In a voyage to 
Valparaiso and Panama and back in the mail service in 1855 
the consumption of coal was 1080 to 1200 tons,.-and 
this had been reduced to 550 and 600, and even to 300 
and 400. No doubt a great deal had been done in the last 
ten years, and even in the last five years, and it would 
be well to look at the effect of adoption of the 
ee Bete nay mses on 
pound engine was the engine of the da marine purposes, 
vod ia the fature, attention must be directed to. the further 


improvement of the engine and the boiler connected with it, I 


with a view to a greater reduction in the economy of fuel. 
They must see if they could not get a better boiler, and a 
forced combustion in smaller tubes. He had reason to believe 


that in the next decade they would see the figures reduced as ii 


much as in . 

Mr. Crampton that the only test of the performance 
of an engine which they should take into i ion was 
the amount of water or weight of steam used per indicated 
horse power per 
rate that water depended upon the quality of the boiler, and 
in considering the performance of the engine it should be 
left out of the question altogether. Mr. 
es 
small pumping engine doing an uniform duty, ee 


Scents Seeniunds ith 
experiments were é 
expansion 


, | they had now arrived, and used a lower pressure for engines 


hour. The quantity of coal used to evapo- | ‘ 





being varied so that in each case the engine was 


made to 
a weblr dad tho revue nf Which We: Grataptto tteed tee 
that practicall —— 


Mr. Head ealled attention to practice ar 
hand. He said he had never seen a stoker pu on 
in front of a blazing fire without thinking that it was a 


practice which ought to be put a stop to. was told that 
not more than one man in three could endure 

tropical climates, and that in the Red Sea it was not un- 
frequent to see the firemen drop down dead at their work. 
He appealed to the authority of Professor Huxley in sayi 
re ee ve eee physical 
exertions in extreme heat lost 21b. or 31b. in weight per 


hour. The a of steam power was it. very 
near to the le, and the operation of taking up coal 
and putting it on the fire seemed only to require a little 


gines. 
ms... t ‘said the et oe introduced was, no 
ubt, a important one, an hoped i 
would be fully discussed. But the sub’ 
ing was the construction of engines, it was impossible to 
deal at that time with all the branches of marine engineering. 
Mr. William Laird said the firm of which he was a member 
had been ee many years in the construction of 
engines, and of late years they had found that. nothing but 
the compound engines were called for for commercial pur- 
= economy which had followed their intro- 
fines tom meres memtc ae 
@ com: en, 
pincol cliagetiaay the old system of engine. 1 cenodants 
an opportunity had been afforded of testing practically the 
economy obtained in the use of compound engines as com- 
with the old greet yar pe aay 0 the modern 
r the old engine in the refitting of ships, and the result in 
a series of voyages had been that the quantity of coal con- 
sumed was about one-half the consumption with engines of 
the old type. This, he mange was conclusive that 
the adoption of the compound engines been of immense 
benefit to commerce, the result was that almost all the 
large steamship owners in Liverpool had more or less adopted 
them for their vessels. In some companies all vessels re- 
fitted had been supplied with the compound engi while 
they had been adopted in the new vessels. . Without enter- 
ing into details, he merely wished to intimate the general 
and successful — of the compound engines, and he 
felt satisfied that if they receded from the stage at which 


or another system, they would make a great mistake. 
Mr, Crampton said that in the statement made by Mr. 
William Laird the pointwas ignored that the engine taken 










out might be the worst type of single cylinder engine. 

Mr. William Laird i statement, he only 
meant to show how mane bet been 
adopted in Liv: ient to put 
the matter in a way of stating the 





feiala cometelly cocdosted wae a better test of what i 


' of economy of fuel-than be 
thrived thom along royege. rps toe age wpe wae bacon 
dicator could be ied upon for giving good results, he trusted 
Cat ceamenahip cunts wend to the expense of fitting their 

“CA genre) that kind, so as alge sata 

a better eva; i water 

Sathe foot beet mage destealonmeie helaeedies. 
If 








NOTES FROM THE SOUTH-WEST. 
North Devon Railway.—An extension of the North Devon 
Railway from Bide to Torrington has been opened for 


colliers ALE collie. 5 eet Mredon 70 Since the 
itation commenced, the Park-End Dangers. has had to 
vance the wages of its men no less than 20 per cent. 


Coal in. the West —The present annual quantity of coal 
vyuonant i the Somerset and Glo ire coalfield is 
1,000,000. tons or less, Taking it at this there is eno’ 
coal within a depth of 1500 ft. to lest for 1719 years. If we go 
down to 3000 ft., we gain 1520 years more, and if we go on 
to 6000 ft. we prolong the ‘by 2227 years. The total 

uantity down to a depth of 4000 ft. is equal to a supply at 

present rate for 4219 years. Of course, the consumption 
is increasing, but there is evidently a wide scope for its 
ps ig A fourfold consumption at a workable depth of 
ft. would find a supply for more than a 1000 years. 


Gas at Devonport.—At the twenty-eighth annual meeting 
of the Devonport Gas Company, dividends were declared at 
the rate of 10 and 6 per cent. per annum. In consequence 
of the advance in the directors will increase the price of 
the gas supplied by the company from 3s. 9d. to 4s. per 1000 

September. 


eines, | cubic feet in 


The Hight Hours Movement.—A meeting of the colliers has 
been held at Mountain Ash to discuss the above question. 
It was stated that the adoption of the gy Tey ee rapidly 

hagas: A 





Gas ar Apztirpe.—The incial.Gas Com- 


—The Australian , 
| pany has been laying down its mains in the more thickly 
ipany 








SB etok the south Lutihan Cag Company has ote” 
consumers. 


siderably lowered its prices to 
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IMPROVED ARRANGEMENT FOR REGU- 
LATING THE ENGINE AND EXHAUSTER.* 
By Mz. J. Stormer. 

Ture is but very little difference in the opinion of en- 
gineers managers of gas works that an exhauster is an 
indispensable part of the manufacturing plant, although 
there is, to some extent, with reference to the labour re- 
qonen for working it and the financial results obtained 
thereby. It is, therefore, the object of my paper to lay before 
the members of this Association a simple and inexpensive 
arrangement, whereby much time and labour of the man in 
charge of the engine and exhauster may be saved. 

As a matter of course, this will be a greater desideratum in 
the majority of provincial works, where the foreman stoker 
is in charge of the engine, than it will be in large establish- 
ments, where it is wag to keep a man for that particular 
P . In all works, however, it is essentially necessary 
that the speed of the exhauster should be so regulated as to 
maintain an uniformity of pressure in the hydraulic main, 
and the usual method of accomplishing this is by a governor, 
A, connected with the inlet pipe to the exhauster, which 
rises or falls, accordingly as there may be a pressure or 
vacuum at that point. It is also attached by a vertical rod, 
B, and horizontal lever, C, to a throttle wien fixed in the 
steam pipe leading to the slide valve of the engine, the valve 
being opened or closed by the action of the governor, thereby 
reg ating the speed of the engine by controlling the supply 

steam 


But with this arrangement the engine does not work 
with that regularity which is always desirable it should 
do; in consequence of the distance of the throttle valve 
from the steam chest, the action of the governor is not 
quick enough to vent a considerable variation in 
ag wee in the hi ulic main. Now the link motion, 

7 being connected to the intermediate shaft, D, entirel 
obviates this fault by its direct action on the slide valve, 4 
either shortening or lenaening the stroke instantaneously, 
thereby shutting off or itting more steam as may be re- 

uired. In other words the engine is made to work expan- 
sively, whereby a saving of steam and consequently of fuel is 
effected. The saving of labour is accomplished by the link 
motion, maintaining constantly, without any alteration, the 
uisite pressure or vacuum in the hydraulic main either 
during the maximum or minimum make of gas t! h the 
§ idi eat 6 See See 6 age Ib. ; 

6 supposing is requisite worki ressure, it 
will allow ofa variation, say, from 25 to ‘ib tue T con- 
sider to be a great desideratum in a moderately-sized works, 
where — —_ me Ae oer ——— - saves him 

trou ving uring the time he is charg- 
' A other object gained the he f king 
j i re; ity of the working of 
chaste? prevention toa great exteot of the fra 
ion of carbon in retorts, and consequently an i 
t in the illuminating power of the gas. introdacing 


t this mecting T hare endeavoured 
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FOOTSTEPS FOR VERTICAL SHAFTS. 
To tus Eprror or Excinesrine. he 
S1n,—You are perfectly aware, so is every engineer, that 
ons t ing in roti modhanics that 18 80 sensi- 
tive and to get right as the footstep of a heavy 
upright shaft, when it once commences to heat, owing to 80 
great a weight pressing on a small bearing surface. For 
about six months I have been troubled with a large upright 
shaft in our mill, a shaft upwards of 55 ft. long, and averaging 
7 in. diameter, with 4 heavy bevel wheels upon it; it has 
pen uy ee ssonsted aud bottom of chats bein nite 
nothing wrong, i ui 
F. ing well all over. We have had ~ bw 
fe made, but without doing any , also we have 
tried all the lubricators that we could think of, but to no 
Pp it would not run unless we had ice constantly ap- 
Pied to it; I have had it hot several times before, and with 


aD 








a deal of patience and have been able to 
grits after atime, but this time nothing seemed to do. 
Tat came to the conclusion that must be 
done to ease it of of the weight, and I the 
a sketch of I inclose this letter. I had 
it and on as soon as fini and to my 
delight and it has proved a cure. I 
—_ae put on, and the keys tightened up, the foot. 
was put on, 
step below to cool, gut quite cold and has weskced oald 
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STORER’S IMPROVED METHOD OF REGULATING ENGINES AND GAS EXHAUSTERS. 








lines of explanation, it 

might prove of great use to many an engineer, who is at the 

present time troubled with a ing footstep of oe srright 
explain the 


D is cast metal frame supporting the w device. 
Eis the shaft. " 
I shall be most happy to supply you with. any further in- 
formation. In the mean time I remain, 
Yours very truly, 
JosePn JOHNSON. 
Sampson Manufactory, St. Petersburg. 








Norrserns Paciric Rattroap.—Contracts which have been 
Caer out by the Northern Pacific Railroad Company for the 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS 


Iy the notice which ‘in our last number 
of the pnoting of = itution Eaadl Techenions 
Engineers at Liverpool, we were, e time at 
which this journal to press, able to speak only 
of the p ings during the first two days of the 
iy dots pander & diaeomiaet omiote ae 

giving parti © excursions b 
members on Thursday and Friday last week. . 

Tue PemBerton CoLiiery. 

Yesterday week the members were first conveyed 
by special train from Liverpool to the Pemberton 
Colliery, near Wigan, ing to Messrs. J. 
Blundell and Son. At this ery was to be seen 
a plant of thoroughly modern design, and the whole 
* arrangement is, in fact, a model one. The shafts 

are 640 yards deep, and are unusually large, their 
diameters being 17 ft. and 19 ft. ss mb: 4 The 
heapstead at one shaft is entirely of wrought iron, 
the staging being carried by lattice girders sup- 
ported by wrought-iron lattice-braced columns. 
The cages have three decks, and the éoal is all lifted 
to the level of the staging sonfe 15 ft. or so above 
the und line. The coals thus delivered are 
weighed and tipped on to the screens, the large 
coal passing down the latter to the wagons, while 
the small through and down into h 
Thence this small coal is conveyed horizontally at 
the ground level by screws working in suitable iron 
casings, these screws delivering the coal into wells 
or hoppers, from which it is raised by elevators and 
tipped on to a second set of screens, which separate 
the slack from the “nuts.” ‘The whole of the 
screens, travelling screws, and elevators, of which 
we have just spoken, are in duplicate ; and the ar- 
rangements are irably carried out. 

he lifting at the shaft to which the plant of 
which we have been speaking belongs, is performed 
by a very fine pair of blowing engines,” constructed 
by Mr. Robert Daglish, jun., of St. Helen’s. These 
engines have 36 in. cylinders, and drive a conical 
winding drum, 30 ft. 6in. in diameter, Both the 
proportions and workmanship of these engines are 
excellent, and we hope shortly to be able to illus- 
trate the latter in our pages, when we shall describe 
them fully. 

We have mentioned that the heapstead of the 
shaft, of which we have been speaking, is of wrought 
iron; but another heapstead now being put up at 
the same colliery is being constructed of stone. 
This course has been decided upon in consequence 
of the present high price of iron, for while, when 
the first heapstead was erected, a saving of several 
hundred pounds was effected by making it of 
wrought iron instead of stone, in the present in- 
stance an almost equal saving has been gained by 
using stone in place of wrought iron. 

The Pemberton colliery is ventilated by a Guibal 
fan, 46 ft. in diameter, and driven by a pair of 
horizontal engines with 36 in. cylinders, these 
ventilating engines having been constructed by 
Messrs. Baker and Valiant, of Wigan, under the 
direction of Mr. James Burrows, ‘The fan is con- 
structed of steel, and at the time of our visit it was 
being driven at a speed of 28 revolutions per minute. 
Both the winding engines and the engines of the 
ventilating fan are supplied with steam by a range 
of boilers, some fi with Vicar’s and some with 
Taylor’s arrangements for mechanical firing. In 
Vicar’s arrangement the coal is intermittently thrust 
forward upon the grate by the. action of recipro- 
cating rams working at the bottom of the hopper in 
which the coal is contained, while Taylor's is a 
modified arrangement of Jucke’s grate, in which the 
firebars have an intermittent motion given to them. 
Respecting the relative ormances of the two 
arrangements we have no detailed information. 


Messrs. RYLANDS AND Son’s Corton Mitt. 
From the Pemberton Colliery the members were 
conveyed by train to Messrs. Rylands and Son’s 
cotton mill near Wi, 
type. Unfortunately the time available for the ex- 
amination of this mill was so brief that we are un- 
able to give anything like a regular description of 
it here. We may state, however, that the mill is 
distinguished for having one of the finest spinning 
rooms in the world, as well as an enormous room 
containing 1158 looms. In each of the rooms we 
have just mentioned the machines are throughout 
of an uniform pattern, and henée it has been 
sible to arrange all the. shafting belting 


fovea 


ee eee eee 
for driving the looms are right 


, a mill of the most modern | P 


ee at ee Se En ee 
passing over guide - from is 
led down vertically to the which it drives. 
lige of shafting by the pull of the belta are cyealice?, 
are 
and the fetotsonal vaslitanons are re- 
duced, The mill is driven by two pairs of hori- 
zontal engines, constructed by Messrs. Musgrave 
and Sons, of and placed on the first-floor 
level. These engines are well made, but, being of 
the single-cylinder class, and without steam jackets, 
they certainly cannot be considered of an econo- 
mical type. A 


Tue WIGAN Coal AND Iron Company’s Works. 

The next visited yesterday week was the 
works of the Wigan Coal and Iron Company, to 
which the members were also conveyed by train. 
As many of our readere are no doubt aware, the 
Wigan Coal and Iron Company was formed some 
years ago by the amalgamation of several important 
collieries and iron works in the neighbourhood of 
Wigan, such, for instance, as the Kirkless Hall 
Coal and Iron Company, the Haigh Collieries Com- 
pany, and others. is amalgamation gave rise to 
a powerful company, at present, we believe, raising 
over 2,500,000 tons of coal per annum, and turning 
out yearly about 140,000 tons of pig iron, The seams 
worked by thecompany include one of cannel coal, and 
also the well-known Hartley mine, and other portions 
of the Lancashire coal- The coking coal ob- 
tained from this district contains a certain pei- 
centage of sulphur, which, if not removed or greatly 
reduced, would render the coke unfit for produc- 
ing the best marks of Bessemer pig, which form 
the staple products of the company, and this has 
led to the extensive employment of coal- i 
machinery,* and with very successful results, The 
coal, after being crushed by crushing rollers, is 
lifted by elevators, and delivered into washing 
chambers or bashes, in each of which the water is 
made to rise and fall rapidly by the action of a piston 
working in a cylinder connected with the chamber, 
this piston being 36 in. in diameter, and making 150 
strokes per minute. The length of stroke is 34 in. 
The coal rests on perforated copper sieves, and by 
the pulsating action of the water the good coal is 
washed over the edges of the sieves, while the 
pyrites, being heavier, remain in the latter, and is 
removed at suitable intervals. The loss by washing 
is about 10 percent., and the washed coal is coked 
in 8-ton ovens, the coking process occupying five 


days. 

The iron ore used consists principally of the well- 
known.red hematite of the Ulverstone district, but 
a percentage of argillacious Belfast ore is also em- 
ployed for the purpose of bringing some alumina 
into the charge, thus forming a flux. Limestone is 
also added, the proportion of this latter material 
used when making Bessemer iron being very con- 
siderable. 

The blast furnaces are ten in number, five of 
them being each 55 ft. high by 18 ft. in diameter at 
the boshes, and the remaining five being each 80 ft. 
high, with a diameter at the boshes of 24ft. Of 
these larger and more modern furnaces but four, 
however, are yet in blast. The furnaces are close 

, being fitted with the arrangement of bell 
and hopper similar to that used in the Cleveland 
district. We noticed, however, that some of the 
spare bells lying ntar the furnaces were made of 
wrought iron, the plates forming them being rivetted 
to a cast-iron ring. The gases are led off from the 
tops of the furnaces, and used for heating the blast, 
and for the boilers. The produce of each of the 
larger furnaces is about 350 tons, and of the smaller 
about 300 tons week. 

The blast furnace hoists have each two cages 
rising and falling alternately like the cages of a 
coal pit, the cages of each hoist being worked by 
ropes which pass over pulleys overh and are led 
down to a winding drum driven by a vertical high- 
ressure engine. This engire has a balanced slide 
valve, which is worked by hand during the whole of 
each lift, so that the constant attendance of the 
attendant is required when the hoist is in use, 

The a are supplied —- soa vs by three 
compound blowing engines of somewhat peculiar 
arrangement, These engines are of the inverted 
beam or side lever type, the high- eylinder 
being arranged at one end of the beams and the 
low-pressure cylinder at the other, Above each 








* Tho coal-washing machinery at the Wigan Coal and 
Ince Company's works was illustrated by vs on pages 242 and 
248 of our volume, 





steam cylinder is a blowi the piston of 
which is conneeted direct # of the correspond- 
ing steam cylinder. It follows from this arrange- 
cer Bacmaiag pmb acertagys Homans gh om. 
these being each ee the 
diameters of the high and -pressure steam 
orm errata eg hag ern ren The 
engines have no fly-w and the are 
worked by tappet gear somewhat similar to that 


of Mechanical Engineers to the works, the engines 
were being run with a stroke of but about 10 ft. 
only, the speed er ty double strokes per minute. 
In consequence of this shortened stroke, which is 
found necessary, we believe, to prevent occasional 
‘« striking,” both steam and blowing cylinders are 
being worked with an enormous clearance, and the 
delivery of blast is consequently far below that due 
to the capacity of the blowing cylinders, while the 
low piston speed at which the engines have to be 
run 1s also against their performance. The engines 
were constructed ‘by Messrs. Nasmyth, Wilson, and 
Co., of Patricroft, and are good specimens of work- 
manship; but they are of a type which we cannot 
but think is ill adapted for blowing purposes, and, 
we believe, that they would be materially improved 
by the addition of flywheels; so as to enable them 
to be worked with an uniform stroke and higher 
iston 

Adjoining the engines of which we have been 
~. 9 ap a wooden engine-house containing a spare 
blowing engine of the vertical direct-acting type, 
which ae been so largely and’so successfully em - 

loyed in the Cleveland district, where it was intro- 

juced by Mr. John Gjers. ‘This engine has a 35 in. 
steam cylinder and 70 in. blowing cylinder with 4 ft. 
stroke, and ‘notwithstanding its unpretending ap- 
pearance, and notwithstanding its having cost less 
than one-fifth of the price of each of its three 
grander neighbours, is probably capable of furnish- 
ing very nearly as much blast as one of the latter. 
The pressure of blast supplied we should state is 
about 3? lb. per square inch in the engine house. 

The Wigan Coal and Iron Company include in 
their establishment extensive engineering shops, but 
these were not visited yesterday week, and we need 
not therefore do more than mention them here. 
One striking feature of the works, however, remains 
to be noticed, and that is an enormous chimney, 
350 ft. high, which is now almost completed, and 
which is intended to be used in connexion with 
the boilers heated by the gases from the blast 
furnaces, 

Tue RoseBRIDGE CoLLieRyY. 

A short ride by train next brought the visitors 
from the Wigan Coal and Iron Company’s Works 
to the Rosebridge Cdlliery, belonging to Mr. J. G. 
Morris. This colliery is of special interest, on 
account of its being the deepest which has so far 
been Worked in this country, one of its shafts being 
16 ft, in diameter, and 815 yardsdeep. A number of 
the visitors took advantage of the opportunity af- 
forded them to.descend this shaft, and make a short 
exploration of a portion of the underground 
workings ; and although the descent was not with- 
out its discomfort, the shaft being the upcast, the 
explorers probably found their reward in experi- 
encing a rapidity of vertical movement which they 
would find it difficult to enjoy—supposing it to 
be enjoyable—elsewhere. The depth of the shaft 
is, as we have said, 815 yards, and on several occa- 
sions, when we noted the speed, we found the time 
occupied in the lift to be 56 seconds, while on one 
occasion it was 52 seconds only. The former time 
gives a mean speed throughout the ascent or de- 
scent of 29.8 miles per hour, and the latter a mean 
speed of 32.06 miles hour, but, the maximum 
speed during the middle part of the run was far in 
excess of this average, and was probably nearly or 
quite 40 miles per hour. The shaft is worked by a fine 

ir of winding engines, constructed by Mr. Robert 
Daglish, of St. frelen’s, an engineer whohas been very 
successful in the sae BP ~ Aopen engines 
working at a high ae er the performance 
of the ~ rp at the Rosebriige Colliery is of such 
an interesting character that we hope on a future 
occasion to be able to lay before our readers far 
more complete details of it than we can give here. 
Tue Ince Hatt Coxtrery anp Roiue Mrs. 
‘The last establishment visited by the members 
of the Institution of Mechanical Engineers — - 

g 





day week, was the Ince Hall Colliery and 
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Mills, distant about 1} miles from the Rosebridge 
Colliery. At the Ince Hall Colliery the principal 
feature of interest was the extensive scale on which 
the system of hauling ‘the coal tubs by an endless 
chain is carried out, The system is applied both 
to overhead lines carried on timber staging, and to 
others on the ground level. The chains used are 
ordinary short-linked chains round hori- 
zontal drums at each end of each section of line, 
one of these drums being the driving drum. The 
chains are simply allowed to rest upon the tops of 
the tubs to be hauled, the frictional hold given by 
the weight of the chain being quite sufficient for the 
haulage power required, en not resting on the 
wagons, the chain bears upon cast-iron rollers, and 
in situations where two chains running in opposite 
directions pass close together, so as to bear upon a 
single long roller, this roller is formed of a number 
of sections strung on one spindle, the width of each 
section being rather less than that of the chain. 
With this arrangement, the two chains running in 
opposite directions can never bear upon the same 
section, 

Owing to the short time at the disposal of the 
members, the Ince Hall Rolling Mills received but 
a very brief visit, and we shall not therefore at- 
tempt any account of them, but shall merely state 
that the mills appeared to be occupied ee 
in rolling light sections. On leaving the Ince Hall 
Rolling Mills, the members were conveyed by train 
to Wigan, and thence—after partaking of a 
luncheon which had been provided by the local 
committee at the Wigan Town Hall—to Liverpool. 


Wanrsor’s AERO-STEAM ENGINE. 

The special train used by the members of the 
Institution of Mechanical Engineers during the 
excursion of which we have been speaking was 
hauled by a locomotive which itself possessed a 
special interest from its being fitted with an air-com- 
pressing pump for injecting air into the boiler on Mr. 
Warsop’s system, of which we have on several 
occasions spoken in these pages. The locomotive 
to which we now refer is No. 369, a six-coupled 
goods engine belonging to the Lancashire and 
Yorkshire Railway Company, which was fitted last 
autumn with an air-pump and air-heating coil on 
Mr. Warsop’s system. The air-pump, which is 
single acting, is 6in. in diameter and 2 ft. stroke, 
its piston being driven from one of the main cross- 
heads. This pump forces the airinto a coil of 14 in. 
lap welded wrought-iron pipe, 61 ft. long, arranged 
in the smokebox, the air after traversing this coil 
being injected at the bottom of the boiler through 
a perforated pipe. It is claimed that this arrange- 
ment effects a saving by utilising heat which would 
otherwise escape with the products of combustion, 
that it improves the evaporating power of the 
boiler both by increasing the circulation and by 
the effect of the heat carried in by the air, 
and finally that it prevents incrustation and 
priming. These are certainly important ends, 
but, as we have stated on former occasions, 
we are by no means of opinion that the injection of 
air into a boiler is the best way of attaining them. 
Let us, however, consider the results stated to have 
been obtained by locomotive No. 369 on the Lan- 
cashire and Yorkshire Railway. This engine, we 
are informed, after being fitted with the air in- 
jection, commenced working goods trains between 
Liverpool and Lowmoor on December 9th, 187], 
and continued this service until May 13th of the 
present year. Between December 9th, 1871, and 
the 22nd of April last, the distance run is reported 
to have been 10,987 miles, and after that distance 
had been performed the dome cover was taken off, 
and it is stated that some new tubes, which had 
been put in when the engine was set to work in 
December, were found to be quite clean and free 
from scale, and the firebox plates also clean. From 
the 22nd of April to the 22nd of May the engine 
was run without the air injection being used, and 
it is affirmed that in that time incrustation had set 
in, Of course without full and specific information 
as to the precise character of the water used, the 
arrangements for cleaning out, and other details as 
to practical management, it is impossible to attach 
to the ‘above facts any precise value; but we are 
quite willing to accept them as evidence that, under 
certain circumstances the injection of air has an 
appreciable effect in preventing the formation of 
scale on the heating surfaces, But we believe that 
it does this simply by improving the circulation, 
and that in proportion as the natural circulation of 
the boiler is efficient, so will the air injection have 





less and less effect. If this be true, the question 
then arises whether it is better to apply the air in- 
jection or to make such alterations in a boiler as 
will improve the natural circulation, and our own 
opinion is decidedly in favour of the latter course. 

e have, as yet, met with no evidence that the in- 
jection of air into a boiler has enabled a pound of 
coal to evaporate a greater quantity of water than 
it has been known to do in well - proportioned 
boilers, and so long as this evidence is wanting we 
should, if economy of fuel be an object, decidedly 
prefer employing really effective boilers to using 
those of an inferior kind, and improving them by 
air inje ction. 

But it is urged that the air injection on Mr- 
Warsop’s system not only assists the circulation in 
the boiler, but improves the evaporative power of 
the latter by carrying in heat. ‘That the amount of 
heat thus conveyed into the boiler is, however, 
practically inappreciable, as far as evaporative power 
goes, a few simple calculations will show. t us, 
for instance, consider the case of the locomotive 
to which we have just been referring. The in- 
dicator diagram which we annex was taken from 
the air pump of the engine when running at about 
its average speed of 125 revolutions per minute, and 
on examining it, it will be found that the delivery 
valve opens when about 87.87 per cent. of the 
stroke has been accomplished, while, during the 


return stroke, the expansion of the air contained in 


the clearauce s , fills up 17.8 per cent. of the 
stroke, thesuction valve thenlifting, and the air being 
drawn into the pump during 82.2 per cent. It will 
also be noticed that the exhaustion required to lift 
the suction valve is very small, so that practically 
the pump may at the end of the suction stroke be 
considered to be char with air at atmospheric 
pressure, or say, 14.7 lb. per square inch above a 
vacuum, 











air take up under the circumstances under which it 
is actually compressed, and secondly, how much 
pores MieP pale if the loss of heat—and conse- 
uently ical effect—during compression 
Ree entirely prevented? The information afforded 
by the diagram we publish enables us to answer 
both these questions very readily, and by a close 
approach to accuracy. e air-pump on the engine 
of which we are speaking is made with but ,% in. 
clearance between the and the end of the 
barrel, but an examination of. the lower left-hand 
corner of the diagram shows that the total clearance 
spaces, including those about the valves, must 
amount to about 2.27 per cent. of the total capacity 
swept through by the piston. This percentage of 
clearance is very small for a pump working under 
such circumstances, and we doubt if it could be re- 
duced without giving rise to practical difficulties. 
We have said that the di shows that the 
delivery valve opens when the air-pump piston has per- 
formed 87.87 per cent. of its compressing stroke, and 
at this point the inclosed air sneer occupies 12.1 
per cent. of the space swept through by the piston 
added to the 2.27 per cent. clearance; in other 


words it has been compressed 100 43.37 _ 103.37 


12.142.27 14.4 
=7.1 times. The pressure at the point of delivery 
should thus, if no heating of the air had taken 
place, be equal to 7.1 atmospheres, or 7.1x14.7= 
104.37 Ib. per square inch above a vacuum; but 
measurement from the diagram shows that the 
actual pressure existing in the air-pump when the 
delivery valve opens is a little over 133 lb. above 
the atmosphere, or, say, 148 Ib. per square inch 
above zero, and these facts afford the data for calcu- 
lating the elevation of temperature which has taken 

lace. In fact, in proportion as the observed abso- 
ute pressure e pressure which would have 
existed had there been no heating, so the absolute 
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INDICATOR DIAGRAM FROM AIR-INJECTING PUMP FITTED TO LOCOMOTIVE NO. 369, LANCASHIRE AND 


YORKSHIRE RAILWAY. SCALE 1in.=56LB.; 


SPEED=125 REVOLUTIONS PER MINUTE. 


It follows from the above facts, that if no leakage 
takes place there is forced into the boiler, at each 
revolution of the driving wheels, a quantity of air, 
which at atmospheric pressure would occupy 82.2 
per cent. of the space swept through by the air- 
pump piston during each stroke, and as the diameter 
of the piston is 6 in., giving an area of 0.1963 square 
feet, and the stroke of the pump 2 ft., we have 


0.1963 x 2X 83.2_ 3997 cubic feet, 


as the bulk of air at atmospheric pressure forced 
into the boiler at each revolution of the driving 
wheels. The diameter of these wheels is, we believe, 
5 ft. 6in., in which case they will make 3054 revo- 
lutions per mile, and we should thus have 305.5 x 
0.3227=98.58 cubic feet as the bulk of air at atmo- 
spheric pressure injected into the boiler per mile 
run. At ordinary atmospheric temperature this air 
would weigh 0.076 1b. per cubic foot, and the weight 
of air injected mile will thus be 0.076 x 98.58= 
7.49, or, say, 7$1b. If the driving wheels are 5 ft. 
in diameter—and they are certainly not smaller 
than this—the weight of air injected per mile will 
be slightly greater, namely, 8.241b., the driving 
wheels in this case making 336 revolutions per mile. 

We have now to ascertain the quantity of heat 
which this weight of air is —. of taking up on 
its way to the boiler, and this question presents 
two aspects, namely, first, how much heat can the 





BOILER PRESSURE 124 LB. PER SQUARE INCH; 


temperature (measured from absolute zero, 461.2° 
below the zero of Fahr.) of the air when compressed 
exceeds the absolute initial temperature before com- 

ression. Taking this initial temperature as 65° 

ahr. we get : 

oO 2 

(65 Biola ” 148 __ 461.9° = 984.8, or, say, 285° 
Fahr. as the temperature at which the air is actually 
delivered by the air-pump. If we now assume the 
air to lose about 50° by radiation on its way from 
the pump to the smokebox, we shall have it enter- 
ing the coil at 235°; and as it is stated that in the 
engine to which the apparatus is applied the smoke- 
box temperature, as observed by a geremetes, 
generally ranges from 750° to 800°—-a high tempera- 
ture by the way—it is quite possible that the air 
may on an average have its temperature raised some 
500° or so on its way through thecoil. The specific 
heat of air being 0.238, the heat carried in by the 
injected air will, if the driving wheels be 5 ft. 6 in. in 
diameter, be 7.5 x 0.238 X500=892.5 units mile, 
while, if the driving wheels be 5 ft. in diameter, 
it will amount to 8.24x0.238 x 500=980.6 units per 
mile, Even the greater of these quantities. is in- 
sufficient to evaporate a single pound of water under 
the boiler pressure from the ordinary temperature 
of ee leak ondns the quantity of water used 
mile by the engine pro! be over 200 ib., 
the evaporation effected by the direct action of the 
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in ‘air would be less than 4 per cent. of the 
pa oo amount. 





power 
ofthe air under the circumstances which actually 


exist, this er has toa extent only 
rena expense of os rien Gute 
the of compression. In other words, if the 
air did not become cooled by radiation and conduc- 
tion while compression is taking place, it would at- 
tain in the air-pump a final temperature so high, that 
its power of absorbing heat in the smokebox, insig- 
nificant although it now is, would be most ma- 
terially reduced. When air is compressed without 
loss of heat, its final temperature is given by the 
formula : 
P \o2 
T= {(E) x (#4+461.2) } 1612, 

n which ond P indicate respectively the initial 
and final pressures above a vacuum, and ¢ and T 
the temperatures of the air at those pressures in 
‘d Fahrenheit. In the instance under con- 
lesen, the initial and final pressures are ] and 
10 atmospheres respectively, while the initial tem- 
perature may be taken as 65°, and applying the 
formula to these data, we have 


T= { (2) x 65-+461.8)} —461.3 = 


(20°* x 596.9 )—461.2=(1.95 x 526.9) —461.9 = 


564.9° Fahr., a temperature but about 200° below 
that existing in the smokebox. Hence, if the loss 
of heat was prevented during compression, the air 
would be capable of taking up from the escaping 

s in the smokebox less than two-fifths of even 

e small amount of heat which it can absorb under 
existing circumstances. 

We think that the above calculations are sufficient 
to show that the heat- ing power of the injected 
air is not worth speaking about, and in fact it appears 
to us that the only thing gained by employing the 
coil in the smokebox instead of delivering it direct 
from the pump into the boiler, is that the heat ab- 
sorbed whilst traversing the coil expands the air, 
and by increasing its bulk increases also the me- 
chanical action which it is capable of exerting when 
discharged into the boiler. 

It is stated that an official return relating to the 
performance of the locomotive, No, 369, shows that 
an economy of fuel amounting to 15 per cent. has 
been obtained by using Mr. Warsop’s system, while 
it is affirmed that during an experiment of one day’s 
duration a much greater saving was effected, the 


consumption of coal being in fact reduced from 39 
to about 28 Ib. per mile. All locomotive superinten- | PS! 


dents well know, however, that trials of locomotives, 
unless extending over considerable periods have very 
little practical value on account of the great varia- 
bility of the conditions. Under these cireumstances 


we are scarcely disposed to found any decisive con- | Copper has 


clusionsupon the reports to which we have referred, 
particularly as we are not in possession of the whole 
details of the circumstances under which the ob- 
servations were made, At the same time we may 
remark that we have pointed out on former oc- 
casions that in the case of engines having un- 
jacketed and imperfectly protected eylinders the 
use of mixed air and steam may be attended with a 
certain degree of economy in consequence of the 
wer which the air possesses of checking the con- 
Rantiion of the steam with which it is mixed. We 
hold, however, that the proper course is to remove 
the causes which enable the air to exercise a bene- 
ficial effect, and that, instead of employing an en- 
gine which is defective, and then resorting to air 
injection to lessen the influence of these defects, 
the defects themselves should be done away with. 
So long as defective engines are in existence, how- 
ever, there is perhaps a certain scope for the appli- 
cation of Mr. Warsop’s system ; but we must object 
to engines fitted with that system being regarded 
in any way as efficient substitutes 
engines of really first-class design. 
; T sciabating this notice of the Warsop system, 
we may point out that a locomotive is in many ways 
an exceptional type of engine, and that sear, 
of saving of fuel which would be most important for 
land or marine engines—particularly the latter—are 
not of much value on a locomotive, unless they can 
be attained with a very small addition to the first 
cost of the engine, and to the cost of maintenance, 
Thus if we take the report for the fitst six months of 
1871, the latest half year of which we hap to 
have complete accounts by us, we shall find that on 


‘or steam | boil 





margin of profit 
of maintaining the air B apes 

is true that the price is now we 
was during the period to which the above 
relate ; but the cost of labour and materials is also 
higher, so that the proportion between the costs of 
fuel and maintenance is probably but very slightly 
affected. We must allow that if the injection of 
air be found to keep the boiler permanently free 
from hard scale, that in itself is an undoubted ad- 
vantage, but it is an advantage to which it is difficult 
to assign apy precise money value, and the im- 
portance to be attached to it can only be estimated 
after a more extended experience. 


THe Wipnes Meta Company’s Works. 


On Friday last another excursion was made by 
the members, a ial train conveying them, in the 
first place, to the Widnes Metal Company’s Works 
at Widnes. At these works copper and silver are 
extracted by a wet process from the burnt pyrites 
which is delivered from the sulphuric acid works. 
The pyrites originally consists of about 48 per cent. 
of iron and 52 per cent. of sulphur, but after being 
burnt in the furnaces in which sulphurous acid is 
generated for subsequent transformation into sul- 
phuric acid, the proportion of sulphur is reduced to 
about 2 per cent., and it isin this state that it is 
received by the Widnes Metal Company. At the 
present time about 340,000 tons of pyrites are being 
im annually into this country, and of this 
quantity about 240,000 tons contain a sufficient 
quantity of silver and copper to render it worth 
while to treat it for the extraction of these sub- 
stances, 

The burnt pyrites, on its arrival at the works, is 
crushed between rollers, and mixed with a certain 
P ion of common salt, and the mixture is then 
smelted in furnaces heated by gases generated in 
Siemens’ gas producers, The product obtained is 
put into large wooden tanks, into which quantities 
of wrought-iron scrap are introduced, and on this 
iron the copper contained in the solution is de- 

ited. Scicowunally the iron thus coated is lifted 
out, and the copper removed mechanically by hand 
labour, the coating readily falling off when the 
pieces of iron are rubbed together. The residue, 
or * purple ore,” remaining in the tanks after the 
been deposited upon the iron is taken 
out and washed in other tanks, when it becomes an 
iron ore containing from 60 to 70 per cent. of iron. 
The liquors from these washings contain the silver, 
which is converted into an iodide, and then pre- 
cipitated, while by other treatment salt cake is also 
recovered. 


Messrs. WILLIAM GOSSAGE AND Sons’ Soap Works. 


The second establishment visited last Friday were 
the soap works of Messrs. William G e and 
Sons, at Widnes, At these works, which are of 
very large extent, the visitors were shown the pro- 
cesses of making hard soaps of various kinds, 
silicated oe &c,, these processes being ably ex- 
plained by Mr, F. Gossage. The general process 
of soap making is very simple, although in carrying 
out its details, and particularly in the selection and 
treatment of the materials employed, there is much 
scope for the exercise of practical skill. The general 
outline of the manufacture is as follows: A solution 
of caustic soda is introduced into a large cast-iron 

iling pan, or “‘ copper,” as it is generally called, 
and to this solution there is added a certain per- 
centage of fatty matter, such as tallow, | sear oil, 
cocoa-nut oil, &c., according to the class of soap to 
bemade. Soap made with tallow alone is known as 
curd soap, and is soluble only with difficulty, the 
addition of cocoa-nut oil, however, does away with 
this insolubility. In making yellow soap, a con- 
siderable proportion of resin is also added. The 
mixture thus made is then boiled, the boiling at 
Messrs. Gossage’s works being effected by blowin 
steam into the pans. This boiling is continue 
until by tasting samples taken from the pan it is 


ing to the quality of soap being made, the materi 
is discharged from the boiling pan into iron moulds, 
where it is allowed to harden, and from which it is 
removed in solid blocks. These blocks aro next cut 
into slabs, and subsequently these slabs are divided 
into bars by a neatly contrived, but simple, machine 
worked by hand. In this machine the slabs are 
divided by a series of wires mounted in a frame, 
like the cutting wires of some brick-making ma- 
"ten f the boili 

ne of the boiling pans at Messrs. Gossages’ 
—* fitted » abe as to enable the soap to be 
ifted by atmospheric pressure. For this purpose 
the pan is poeaiied with lids which close Ang india- 
rubber packing rings, and which can be readily 
secured so as to form an air-tight joint. These 
lids being closed, air is forced into the pan by means 
of an air pump, and by its pressure on the surface 
of the liquid soap the latter is forced up a pipe pro- 
vided for the purpose, and delivered into the spouts 
by which it is conveyed to the moulds, 

In the case of the scented soap which is sold in 
tablets or blocks, the bars are cut into suitable 
lengths, and the pieces thus obtained are stamped 
either in a hand press orin a worked by steam 
power. During the visit to Messrs. Gossages’ works 
on Friday last the steam-worked stamps were 
engaged in stamping double tablets, or two tablets 
joined together endways, and before being placed 
in the presses the blocks were subjected to a cham- 
fering process. This was performed by a boy who 
held the blocks so that they were acted upon by 
suitable chamfering blades which had a reciprocat- 
ing motion given to them, and which projected 
slightly through the table on which the blocks 
were laid. The blades cut the end chamfers and 
the double chamfer or groove at the middle of the 
double blocks simultaneously, and the blocks were 
turned by the attendant so as to present each side 
to the blades successively. 

When thus chamfered the blocks are paseed on to 
the machine, which is double, and is provided with 
two intermittently revolving drums with horizontal 
axes, each drum carrying four moulds. A block 
being placed in a mould the next quarter revolution 
of the drum carries that mould to the top, where the 
soap is subjected to the action of a falling stamp 
which.has raised by a cam motion. Having 
been thus moulded and compressed the further 
revolution of the drum carries the mould forward, 
and the bottom of the mould being thrust outwards 
by a suitable arrangement, the soap is delivered. 

e whole process bears a strong resemblance to 
some modes of bri ing. 

‘Besides the soapmaking proper there were also 
shown at Messrs. Gossages’ works the processes of 
making silicate of soda from carbonate of soda and 
silica, and silicate of potash from silica and car- 
bonate of potash. The making of ‘ black ash,” or 
crude carbonate of soda was also shown, but as we 
shall have to explain this process when speaking of 
the next works visited we shall say nothing respect- 
ing it here. 

Messrs, JOHN HuTcHINSON AND Co.’s ALKALI WoRES. 


From Messrs. G ’ soap works a short walk 
brought the members to the i works of Messrs. 
John Hutchinson and Co,, which they examined 
under the guidance of Mr. Brunner. In giving some 
particulars of the processes shown at these works 
we shall, for the sake of clearness, speak of them in 
the order in which the materials are subjected to 
them rather than in that in which they were actually 
examined by the visitors. 

The first of these processes, then, is that of manu- 





facturing sulphuric acid or vitriol. To obtain this 
product pyrites is burnt in kilns having a small fire- 
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grate area, In these kilns the sulphur of the pyrites 
is consumed ‘into sulpharous acid. which is led off 
suitable flues to large leaden chambers, and 
mingled ‘with nitrous oxide fumes, and where a 
little steam is also admitted. In the leaden chamber 
the sulphurous acid becomes oxidised, forming sul- 
phuric acid, and it is carried down to the floor of 
the chamber with the condensed steam, The burnt 
pyrites drawn from the kilns just mentioned con- 
tains but about 2 cent. of — and forms 
the product of which we have already spoken as 
being treated at the works of the Widnes Metal 
Company. 
The sulphuric acid manufactured by Messrs. John 
Hutchinson and Co. is used by them for the manu- 
facture of sulphate of soda, and for this rae it 
requires no concentration. To produce the sulphate 
common salt is placed in a shallow cast-iron pan, 
and, sulphuric acid being gently mixed with it, the 
whole is gradually heated, when large volumes of 
hydrochloric gas are evolved, and conducted away 
through suitable flues to the condensers. The re- 
action which goes on in the process just mentioned is 
a simple one, common salt (2 NaC 1) and oo 
acid (2H SO,) being transformed into bisulphate 
of soda (NaSO, HS 0,), hydrochloric acid 
G C1), and common salt (NaCl). It is, however, 
desirable that the whole of the common salt should 
be changed into sulphate of soda, and to effect this 
the mixture has to be subjected to a higher tem. 
perature. To enable this to be done each of the 
shallow pans of which we have been speaking is 
set between a pair of furnaces, on to the hearth of 
either of which the charge from the pan can be de- 
livered, and in practice these furnaces are used 
alternately, After the evolution of hydrochloric acid 
gas has gone on for a certain time, the charge from 
the pan is pushed on to the hearth of one of these 
furnaces, and it is there subjected to a heat which 
drives off the remainder of the hydrochloric acid, 
the change being that the bisulphate of soda (Na 
SO,, H80,) and common salt (NaCl) removed 


from the pan become sulphate of soda (2{ NaS O,}) 
and hydrocloxic acid (HCl), which latter passes off 
to join that evolved during the first part of the 
operation. 

The sulphate of soda obtained in the manner we 
have just explained is re for the manufacture 


of carbonate of soda, the latter being first procured 
in a crude form generally known as “ black ash.” 
This black ash is made by mixing 3 parts of the 
sulphate with about 34 parts of limestone, and about 
2 parts of small coal, and subjecting the mixture to 
a roasting process, During the roasting the materials 
are ordinarily stirred by hand, the process re- 
sembling, in many respects that of puddling. At 
Messrs. Hutchinson’s works Dormoy’s rotary 
rabble is, however, now being tried as a substitute 
for the ordinary hand-worked rabble, and on Friday 
last the visitors were shown this apparatus in 
operation. Dormoy’s rotary rabble consists of a 
long iron bar provided at one end with a stirring 
tool, at the other end a wooden handle, and near 
the middle a wooden pulley which, when the instru- 
ment is im use, rests in the loop of a leather belt 
which passes over a long res Bee pulley driven 
from the shafting of the establishment or by an 
independent engine, as may be desirable. ‘The belt 
just mentioned not only supports the rabble but im- 
parts a rapid rotary motion to it, and a man holding 
the outer end can thus readily cause the revolving 
stirrer to agitate and turn over the molten mass in 
the furnace. For'the black ash manufacture two 
forms of stirrers are used, one being a kind of flat 
blade and the other a coarse screw. As far as could 
be judged from the performance on Friday last the 
machine appeared to do its work well, and with 
some saving of manual labour ; but its management 
was nevertheless no light task. 
In return, however, to the process of.making 
black ash. The charge, otieaie shovelled into a 
+ of the furnace where it receives a preliminary 
eating, is, by the use of the first-mentioned tool, 
spread evenly upon the hearth, when its surface 
begins to fuse. After afew minutes the material is 
turned over, and eventually, after it has been sub- 
jected to the heat for a short time longer, small 
jets of flame, called by the men “candles,” burst out 
all over the mass. ‘The materials are then well 
stirred and incorporated by means of the rabble, 
and eventually when the jets of flame begin to fade 
away the molten mass is drawn off into cast-iron 
moulds, where it forms blocks known as “ black 


The chemical ehanges which take place during 





the roasting process of which we have just been 
speaking are, some of them, rather eo 
but the principal may be briefly stated as e 
The materials consist of sulphate of soda 
(NaS O,), carbon (4C), and limestone (Ca C O,). 
On the application of the heat the carbon in the 
first place effects the deoxidisation of the sulphate 
of soda, the result being the production of sulphide 
of sodium (Na S) and carbonic oxide (4 O), which 
latter takes fire, forming the jets of flame already 
referred to. Next the limestone comes into play, 
the carbonate of lime and sulphide of sodium de- 
composing each other, and the result being sulphide 
of calcium (CaS) and carbonate of soda (NaC O,). 
Some of the limestone also is changed into caustic 
lime, and a little caustic soda is also formed, but of 
these minor changes, as well as of some others due 
to the fact of the coal used not being pure carbon, 
and to other causes, we need not further refer here, 
as they do not affect the general result of which 
alone it is nece: for us to s here. 

The “black balls” obtained by the above process 
are broken up and placed in lixiviating vats, in order 
that the carbonate of soda may be dissolved out of 
them, and the solution thus obtained is drawn off 
to be treated by cauticising or salting down, an in- 
soluble ‘‘ waste,” of which we shall speak resently, 
being left behind. If caustic soda is to made, 
the solution just mentioned, or ‘‘ vat liquor” as it is 
called, is boiled with caustic lime, when the latter 
deprives the carbonate of soda of its carbonic acid, 
leaving it in solution in a state of hydrate. This 
solution is concentrated and boiled down, and the 
caustic soda thus obtained is packed in iron drums, 
or run on to plates to be broken up. 

The alternative treatment of the ‘vat liquor” 
consists in boiling it down until it is converted into 
a mass of grey crystals known as “salts,” these 
‘‘ salts” being subsequently subjected to a calcinin 
process, which volatises any sulphur present, a 
carbonates any alkali which is in a state of hydrate, 
the result ultimately being a white product known 
as sodaash. ‘To obtain soda in crystals this ‘ ash” 
is dissolved in hot water, and the solution crystal- 
lised in iron pans. 

Another process carried out at Messrs, Hutchin- 
son’s works is the manufacture of bicarbonate of 
soda, this product being obtained by what is known 
as ‘Smith’s process, crystals of carbonate of soda 
being sland in an iron chamber and subjected to 
the action of an atmosphere of carbonic acid gas 
obtained by treating limestone with hydrochloric 
acid, Under this treatment they lose their water 
of crystallisation, and become opaque and porous 
owing to the absorption of the carbonic acid, and 
when this absorption ceases, the resulting bicar- 
bonate is taken out of the chamber, dried by a gentle 
heat, and ground. 

A most important branch of Messrs, Hutchinson’s 
business is the manufacture of chloride of lime, or 
‘‘ bleaching powder,” by Deacon’s process. It is in 
this process that the hydrochloric acid given. off 
during the manufacture of ‘‘ salt cake,” or sulphate 
of soda, is chiefly utilised, this acid (which is collected 
by the condensers) being decomposed by heat, and 
the chlorine gas evolved being washed, dried, and 
conducted into large chambers containing slaked 
lime disposed on shelves or trays. In these cham- 
bers the lime absorbs the chlorine, thus producing 
the chloride of lime. 

In speaking of the lixiviation of the “‘ black ash” 
we mentioned that after the carbonate of soda had 
been dissolved out there remained an insoluble resi- 
due. This residue is the ‘‘ waste” which at one 
time was such a great source of annoyance to the 
owners of chemical works, and it contains nearly 
all the sulphur present in the “ black balls,” this 
sulphur being in the form of sulphide of calcium, 
At Messrs. Henderson’s works this sulphur is now 
eliminated by blowing air through the ‘“ waste” in 
the lixiviating vats, and thus, by oxidising the 
sulphide of calcium, converting it into en hite. 
Next it is lixiviated with water and the solution 
po mer . mixed with nN ygg ee yD when the 

ure sulphur is precipita’ inelly this precipi- 
tate is Follected, waskee, melted. fn run into 
mothe a space ha 
e demands upon our ve compelled us 
to give but a pts outline of the leading + nee 
carried out at Messrs, Hutchinson’s works ; but 
we trust we have said enough to show that there 
is much to be seen there of a very interesting cha- 
racter, and we may add that the ral arrange- 
ment of the works is excellent, and that the details 
of the plant are well carried out. 





Tue Lonpon AND Nortu-Western Ramway Works 


At CREWE. 

From Messrs. Hutchinson's a short walk over the 
celebrated Runcorn Bridge, with its three fine spans 
of 305 ft. each, 75 ft. above high water level, brought 
the members to Runcorn station, whence they were 
conveyed by their ial train to Crewe, where the 
railway works—works which are without their equal 
in the world—were thrown open io their i on. 
When we say that the programme only allowed two 
and half hours for the visit to these works, all our 
readers who have been at Crewe will know that the 
survey must have been of the most hasty kind. It 
was indeed little more than a quick walk through 
some of the principal shops, many parts of the es- 
tablishment not being visited at all. Those who 
followed Mr. Webb, however, had an rtunity 
of examining most of the principal novelities, as he 
adopted the wise plan of conducting his visitors 
direct from one object of pore interest to another, 
only making a stop when. there was really something 

icularly worth seeing. It would be quite as 
impossible for us to give anything approaching 
a detailed account of the Crewe works as it was to 
collect the information for such an account in the 
time available for the visit, and we shall, therefore, 
follow Mr. Webb’s example, and direct attention 
only to some details of special interest. 
e first shop visited was the erecting shop, were 
a number of engines were in nogress, and where 
we noticed in use a little tel @ ich, although we 
believe it has been some time in use at Crewe, is 
not generally known, and therefore deserves men- 
tion here. ‘This tool is for cutting off the tubes to 
the exact length required after they have been in- 
serted in the boiler, and it consists of a bar which 
fits the tube, and which has recessed into it a lever 
carrying at a point between its fulcrum and its 
outer end a small cutting tool. A stop, which is 
adjustable on the bar, and which bears against the 
tube-plate outside the tube to be cut, allows the 
bar to be thrust into the tube to just the distance 
nece to bring the cutting-tool to the point 
where the cutis to be made. The bar is then 
turned round by hand, and the lever carrying the 
cutting tool being pressed outwards by a spring, 
the cut is made in the course of a few revolutions. 
The tool does its work quickly and well, and is alto- 
gether a very handy one. During the visit of the 
members to this department also, much interest 
was excited by the performances of one of the little 
18 in. gauge locomotives,* which run in and out of 
nearly all the shops at Crewe, hauling behind them 
loads which appear ridiculously disproportionate to 
their size. It is, in fact, positively amusing to wit- 
ness the cheeky manner in which one of these little 
engines will walk off with a boiler mounted ona 
air of miniature trucks, running round a) ntly 
impracticable corners, and backing it into out-of- 
the-way recesses in a way that must be seen to be 
appreciated, 

n a shop adicteing the erecting shop was a ma- 
chine for grinding locomotive frame plates, the 
pews being laid in water in a kind of shallow tank, 

ormed by png raised sides to a massive travelling 
table like that of a planing machine, As this table 
traversed to and fro, the frame plates were sub- 
jected to the action of a revolving grindstone 
mounted on a vertical axis, the grinding being per- 
formed by what would ordinarily be called the side 
of the stone. “Close by, also, was the plant em- 
ployed in finishing the wheels and axles, an immense 
quantity of the latter being in stock. We may 
mention here that the cost of finishing a crank axle 
from the forging has now been reduced at Crewe 
to less than 2/., so that the cost of such axles has 
almost ceased to be a matter of any moment. 

From the wheel shop the visitors were conducted 
through the repairing shops, and here there’ was 
seen in use a contrivance for dressin indstones, 
which is the invention of Mr. Worsdell, Mr. Webb’s 
assistant, and which deserves to be introduced into 
mer a2 ast a co raged to be found. 

verybody who to do with dressing a grind- 
stone knows that the process is ordinari oe ac 
volving much di ort, and is, in fact, simply a 
mode of distributing dust and grit where it is not 
wanted. By the arrangement now , how- 
ever, all this annoyance is avoided, and the dress- 
ing is effected in a fraction of the time. To attain 
the desired end Mr, Worsdell simply employs a 
cast-iron roller about 3 in. broad, the circumference 
of which has a series of fine teeth formed in it, 


® The first of these locomotives, the “Tiny,” was illuse 
diet by oh on gigs O88 carebectonn erie 
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This roller is mounted in a simple kind of slide rest 
tem y attached to the e and 
is foreed against the stone as it revolves. The 
result is that the fine teeth of the roller, as it were, 
nibble off any prominences on the stone, and, the 
roller being traversed across the periphery of the 
latter, performs the operation of dressing perfectly. 
Moreover, as the stone can be treated wet, there is 
no dust or dirt, as in the ordinary process. 

Close to where the grindstone dressing was going 
on, was to be seen Mr. Webb’s admirable little ma- 
chine for slotting the insides of the rims of locomotive 
wheels, a machine which we illustrated on page 56 
our first volume ; and near it was a modified arrange- 
ment of a similar kind fitted to an ordinary slotting 
machine, : gent Gane © 

Passing on through the fitting shop, the. visitors 
had an opportunity of examining new form of 
injector which Mr. Webb is now fitting to all his 
engines... An. external view of this injector was 
shown in the illustration of injector mountings which 
we gave a few weeks ago (vide page 423 of our last 
volume), but.we hope shortly to be able to illustrate 
it in detail. Meanwhile we maysay that it has been 
designed so as to be very readily constructed, and is 
admirably suited for its purpose in every way. Here 
also were some of the cast-iron wheels which Mr. 
Webb is using for some six-coupled enginés which 
are being constructed at Crewe for hauling coal trains 
at a lowspeed, these wheels being madg of a.peculiar 
mixture which gives great tenacity. .In-speaking of 
the fitting shop it should also be mentioned that 
Mr. Webb is now leaying his link motion without 
cleaning up (except, of course, at the joints) after 
it has been case-hardened. ‘The motion has in fact 
the same style of finish as is adopted by gunmakers, 
and the effect is very good, while much useless 
labour is saved. 

From the fitting shopsMr. Webb conducted his 
party into the- smithy, where the...process: of 
wheel bossing was going on under one of the steam 
hammers, and we may mention here that in the 
case of the smaller wheels they are, after‘bossing, 
handed over to asecond gang of men, and trimmed 
off during the same heat. The pattern shop was 
next visited, and here was to be seen a very con- 
venient form of bench of American design, fitted 
with a neat and simple arrangement for s¢erewing 
up framed work or forcing home tenons. Next 
came the millwrights shop, containing a most mis- 
cellaneous collection of machinery, and next the 
iron foundry, where we found that Mr. Webb is 
now working his cupolas with elosed tops, and in 
connexion with a chimney, and is: savinig some five 
and twenty per cent. of blast thereby. This is a 
practical result of much value to iron founders. In 
the iron foundry also was to be seen some very 
well-planned moulding machinery for moulding the 
cast-iron chimney tops which Mr. Webb is now 
using, and which are moulded in green sand, and 
cast with the metal only =; in. thick. 

Another important hint was gained by seeing the 
way in which mixed brass and iron borings, and the 
refuse from the brass foundry are now treated at 
Crewe. The separation of brass and iron borings 
by the ordinary epoca is a tedious affair; and in 
some cases scarcely pays for its cost ; but Mr, Webb 
accomplishes the desired object very simply and 
economically by a smelting process. -.The mixed 
iron and brass borings, and the refuse from the 
brass foundry, are mixed with limestone, coal, and 
oxide of iron or scale, and, on this mixture being 
smelted, the brass. settles to the bottom, and is 
tapped and run into ingots. So far as we are 
aware, this mode of smelting mixed borings and 
refuse with oxide of iron, so as to obtaina fluid 
slag, from which the brass readily separates, is an 
entirely novel one, and we believe that its value will 
be generally recognised in large establishments. 

Before leaving this portion of the works the 
visitors were shown a number of tested samples of 
the Bessemer steel plates now being used at Crewe 
for the construction of boilers. Mr. Webbis adopting 
steel entirely for the construction of boiler shells, the 
rivets beingalso of steel, and he stated thathe hopes 
a to ~ yswreth to employ bende ry ese 
or fireboxes and tubes, to thesexelusion. per 
and brass. The boiler plates wed at Gower all 
made on the works, and a sample is cut from every 
plate and tested. The plates are required to have 
a breaking strength of 34 tons per square inch, with 
an elongation of 25 per cent, and a § in. hole punched 
in the sample strip, about 24 in. wide, has to stand 
being drifted out to 2in. in diameter without the 


who have still an antiquated horror of steel could 
examine carefully the material which is now being 
used at Crewe. We know that there is much plate 
steel made which is utterly unfitted for boiler work, 
but so also is there much plate iron equally unfitted ; 
and as it would be silly to argue from this latter 
fact that wrought iron is unsuitable for boiler-mak- 
ing, so, also, isit foolish to object to the use of steel 
sithply because some steel is untrustworthy. The 
present practice at Crewe affords ample evidence 
that, by proper care, it is sible to produce a 
matialel which, for boiler-making purposes, is vastly 
superior to the very best wrought iron obtainable, 
and we consider that Mr. Webb. is doing the profes- 
sion-goed service by the manner in which he is 
availing himself of the resources at his command to 
introduce such a material largely,» 

We may mention here, by-the-bye, that for some 
months.past, Mr. Webb has been running one of 
his sltupting engines at Crewe with anthracite coal. 
This engine has a steel boiler, tubes, and firebox, 
and is, fitted. with an arrangement.of water-grate 
which we'hope to illustrate in am early number. 
The perfermance of this engine has been most satis- 
factory, and it is probable that water-grates will 
shortly be applied to other engines, to enable the 
use of anthracite to be extended,., 

From the brass foundry a.short walk along the 
connecting Hee, brought the visitors to the Besa. 
mer steel works, where they found everythin iy 
for a “blow.” At this poititin the roteetihde a 
most unfortunate hitch occurred. The Bessemer 
blowing engines at Crewe were originally fitted with 
Mr. Bessemer’s india-rubberzing; valves, but some 
time ago these were removed, and piston valves 
worked by eccentrics substituted in their stead. 
These piston vyalygs work in open-ended: cylinders 
placed at the top of the blowing cylinders some feet 
above the ground level. On Friday last just before 
the ‘‘blow” was commenced, and while the engines 
were moving very slowly, Mr. Bramwell entered the 
engine-house, and unwittingly pointed his umbrella 
at the end of one of the piston valve cylinders, The 
umbrella was loose, and the rush of air entering the 
valve cylinder caught it and drew itin, tearing the 
silk fromthe frame. At the return stroke’ of the 
valve the silk wrapped round the édge of the latter, 
jamming in between the valve and its eylinder, and 
actually bringing up the engines. Nobody gets 
any sympathy for disabling kis umbrella any more 
than he does for smashing his hat, and when Mr. 
Bramwell's protector from showers was first i 
extricated from the valve cylinder in a decidedly 
fragmentary condition, those present were rather 
inclined to regard the matter as a good joke. A very 
little examination, however, showedthat the accident 
was no laughing matter, for the jamming of the valve 
had thrown such a strain on the valve rod that, the 
rocking shaft, through which the valve obtained its 
motion, was severely twisted, and one of its plum- 
mer block brackets broken. Moreover, the valve 
was so thoroughly janimed that it was evident that 
its removal would be a work of time, so that al- 
together the engine was thoroughly disabled. Under 
these circumstances the only course open was to 
disconnect the engine, and attempt to blow the 
charge with the other engine only, and ultimately 
this was safely accomplished. The accident was al- 
together assingular as it was annoying, and it was 
one which we are certain was most sincerely re- 
gretted by all present. 

While the disabled blowing engine was being dis- 
connected, most of the visitors repaired to the forge 
which, with its magnificent plant, is in itself worth 
a pilgri to see. Here were at work several of 
Mr. bottom’s duplex hammers, and here, also, 
was witnessed the process of tyre-making, also in- 
troduced by Mr. Ramsbottom, a process which we 
described fully on page 341 of our first volume, 
when we also gave illustrations of the i 

employed, © Another matter of interest was the 
making of: steam dome covers, which Mr. Webb is 
produging simply by stamping a flat’ steel plate 
under a steam-hammer, the plate being raised to a 
red heat. Three blows of the hammer 
cover’ tly, and two more, with water thrown 
into the dies, give it a complete=tinish. The dies 
used are carefully turned up, and the forgings, when 
they leave them, are almost as true as if they had 
been turned in a lathe: Here, also, was to be seen 
the rolling of steel axles in rolls having grooves of 
varying depth, so as to give to the axles the nog 
site variation of diameter, while there were also Mr. 


the | impossible to say what laey 


report in those trades. } i 
steamers lately, and some of the yards will soon be able to finish 
the contracts on hand. Many of the engineering establishments 


hydraulic power—and numbers of other arrange- 
ments for turning out heavy work with the least 
possible amount of manual labour, which we cannot 
eyen mention here, . 

From the forge a hurried visit-was paid to the 
boiler shop, and then, after witnessing the com- 
mencement of the ‘ blow,” which had been inter- 
rupted by the failure of the blowing engine, the 
visitors adjourned to an excellent luncheon which 
had been provided, and this being dispatched, they 
were conveyed by special train to Liverpool. 





On Saturday the Marston Hall Salt Mines and 
White Salt Works, two miles from Northiwich 
Station, were kindly thrown open to the members 
by the proprietor, Mr, William Hayes, and a salt 
rock cutting machiné was showh in operation. 
Various establishments in Liverpool were also 
thrown open, including Messrs. Radford’s flour 
mills and the North: Shore Flouriand Rice Mills, 
Buchholz’s decorticating ‘machinery being shown in 
operation at the former, and Carr's disintegrating 
mill at the latter of these establishments. The 
great. space to which our notice has already ex- 
tended, however, prevents us from giving any 
further descriptions-of the establishments visited 
ba ie members of the Institution of Mechanical 

gineers ; but we trust we have said sufficient to 
show that .the Liverpool meeting was ove of 
especial interest, and that no labour had been 
spared by the local committee and others concerned 
in its arrangement to make it a most thorough 
success, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLesBRoven, Wednesday. 


The Cleveland Iron Market. — Yesterday there was a 
small attendance on ’Change at Middlesbrongh, and very little 
business was done. No. 3 pig iron was as usual quoted at 
115s., and 120s. for immediate delivery. There were many in- 
es for all kinds of iron for prompt delivery, but the business 
one under this head whs exceedingly limited on account of so 
few people holding iron which they can dis of at once. 
Complaints were again made about the scarcity of Cleveland 
ironstone, and the advance of 2d. per ton asked by the men was 
freely discussed. 
The Returns.—The Cléveland Ironmasters’ Association re- 
turns for July have just been published. They show that there 
are now in the North of England 135 blast furnaces, only three 
of which are not in blast, all the others being in full operation. 


The New Works—Most of the new blast furnaces in course 
of erection are in the Middlesbrough district. The list is as 
follows:—The Lackenby Iron Company are building two; the 
North of England Industrial Iron mpany one; Cochrane and 
Company, one; Rosedale and Ferryhill Iron Company, two; 
W. Whitwell and Company, two; Robson, Maynard and Com- 

y, two; the Tees Bridge Iron Company, two; gg! and 
ompany, two; and the Consett Iron Company, one. Many of 
these furnaces are in an advanced state, and in the course of a 
few months will be ready for blast. 


The Finished Iron Trade.—All the manufacturers are en- 
deavouring to make the most of the prosperous time which they 
are now enjoying, and are doing their utmost to turn out as 
much iron as possible. There is still a demand for all kinds 
of iron, and prices are fully maintained. On several occasions 
we havereferred to the Erimys Company which was formed some 
time ago for the purpose of erecting works and making iron by the 
Danks process. There has been a great deal of delay, owing to the 
difficulty in obtaining a suitable site. That matter having at 
last been arranged, the company have now commenced to erect 
the ises by the side of ‘the river, @ little above Newport, 
Middlesbrough, and with such an energetic managing director as 
Mr, G. A. Jones, it is safe to assume that no time will be lost in 
getting the buildings and machinery into such a condition as 
will enable them to start work, , 


The Ironstone Miners and the Wages Question.—Last week 
we explained what the ironstone miners of Cleveland were doing. 
In accordance with what we then stated they have printed a 
lengthy circular, setting forward their reasons for asking for 
another advance of 2d. per ton. This notice they have served upon 
the mine owners, and they will follow it up by appointing deputa- 
tions to wait upon the respective employers to ascertain whether 
they will concede the full advance. If the masters decline to 
do so, the miners make no secret of their intention to systemati- 
cally restrict the output of stone tintil the masters are compelled 
to take some further action. It is generally believed that if 
there is not a compromise, srreral of the meee wil be closed. 

if course until the deputations have met the mine owners, it is 
had Lopate be done. Nothing more has been 


heard about the pro} oard of Arbitration for the miners, 


and there is not likely to be any step takemby the masters. 


The Coal and Coke Trades.—The advance of to the 


Northumberland miners, and the great demand for fuel, has a 
tendency to stiffen the prices.of coal and coke. It is difficult to 
obtain sufficient supplies of coal and coke regularly. 


ineering.—There is nothing new to 


Shipbuilding and EF 
i set ery few orders havé been secured for 





Ramsbottom’s admirably planned’ reversing rolling 





plate cracking. We should much like all those 





mills—the engines driving them being reversed by 


are getting rapidly through 


eir work. 
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FIRST-CLASS CARRIAGE FOR THE INDIAN STATE NARROW GAUGE RAILWAYS. 


(For Description, see Page 101.) 
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THE FAIRLIE ENGINE. 
To rus Epitor or Exe@rneerrya. 


Srz,--L have reeeived from Mr..C, Brown, the manager of 
the new Locomotive Works, Winterthur, the Fpompesying 
report tiade by one Mr. Birckel, of whom I fancy I have 
heard before, upon the recent trial of the “ Fenton” engine 
on.the Great Luxembourg Railway. 

The unfortunate:accident which prevented me from being 
present at the-trial renders it impossible for me to dispute 
this Mr, Bitckel’s statements from my personal knowledge, 
but they differ so widely from the account published in your 
valuable paper, as Well as from the information furnished t0 
me Privately by gentlemen on whom I can place relianéey 
that I suspect the difference must.admit of some very simple 
explanations. 
the so-called report, together with any comments that i 
seem to you to require. I may perhaps be allowed to 
out that Mr. Birekel’s story is at variance with your own om 
matters of fact, as well‘as on matters of opinion. He states) 
for example, that 6n the first day of the trial the fires of the 
‘“Fenton” were drawn (at Grupont), and that she was hauled 
by another engine from that place to Arion. — 
that the gradient between Namur and Nannines, up which 
the engine took its lead of 410 tons, making steam all the 
way, is only 15 in 1000, instead of 16 in 1000, as asserted b 
you. His accuracy or otherwise on these points, about whi 
there can be no room for dispute, may perhaps throw light 
on the value which should be attached to anything else hat 
he may say. 

It is quite unnecessary, I think, for me to notice the 
personal portions of this report. 

I am, Sir, your obedient Servant, 
R. F. Farrure, 

Palace Chambers, Vietoria-street, Westminster, 8. W., 

August 7, 1872, 


( Translation.) 
Report oF THE TRIAL oF THE Farris Enorne (Fexton) 
on THs Great Luxempoure Raitway. 
Details of Trial, 

Tue engine which was tried, when in working order, = 
about 62 tons, and empty 48; each bogie has 6 coupled 
wheels, ‘the diameter of which is 140m. the cylinders 
being 880 mm. diameter and the stroke 560mm. in- 
tention was to try the engine between Namur and Arlon, a 
run of 136 kilom., having gradients of 15 and 16 per 


1 
and taking about the maximum load that her weight snablod | 


grades, The load given to her 


her to take on the rulin 
The following calcula- 


was 408. tons excluding the engine, 


tion shows that this was about the limit of her tractive M 


wer. 


Taking the average load at 58 tons and the adhesion at 
one-sixth the available power it =9666 kilogs. If 


now we take 9 kilogs. per ton as the engine friction resistance, 
and 16 kilogs. as resistance due to gravity, the adhesive power 
absorbed by the engine is (9+ 16) x 58=1450 kilogs., leaving 
for moving the train 9666—1450=8216 kilogs. 

Now taking 4 kilogs. perton as train resistance plus 16 
kiloge. for gravity we have the load to be hauled by the 


8216 _ 410 tons. 
20 


In winter during wet and foggy weather, when the coeffi- 
cient of adhesion decreases, it is evident that the engine could 
not haul that load. - The engine is fitted with two Nyieiani 
injectors placed under the water tanks, and before starting 
one of them refused to work, the stop valve being, as was 
afterwards discovered, checked by a de 
other impurities. We left Namur, Tuesday 2nd of July, at 
12.20, with the aforesaid load of 408 tons and onily one in- 
jector worming; and we surmounted without any accident 
the grade of 15 per 1000 between Namur and Nannines at 
an average speed of 134 kilom. the distance of 9 kilom. 
being run in 40 minutes, the steam pressure in the boiler 
was 8 atmospheres, with a tendency to increase rather than 
to diminish, the regulator nearly full open and the revers- 
ing lever nearly at the limit of-its course, 

Arrived at Nannines the middle axle of the rear bogie had- 
so heated that it was necessary to cool it with water it was the 
same with the middle pin of one of the edupling rods, We 
left then to ascend the grade of 16 in 1000 between Nannines 
and Assesses ; but when about half way ‘the single injector, 
working at that time, refused to work, and the water level 
falling to within 2 centimeters at the top of the firebox, 
Mr. Kitson, who was driving the engine, ordered the fire to 
be dropped to prevent its burning the box. 

From this moment the trial could not be pursued, for the 
requirements of the traffic on the line made the taking back 
of the train to Nannines a necessity, While the experimental 
engine ran on to Assesses and awaited there a part of the train 
brought to her by the pilot engine that followed at a 
little distance the experimental train as a precaution. 

In running between Assesses and Arlon the Fairlie engine | 
lost the discharge plug of the water |tank, placed underneath 
the connecting pipe between the right and left tanks. This was 
discovered after another refusal of the injector to work, and 
it was found that the engine had lost nearly all her water. / 


engine on a grade of 16 per cent. as 


It was necessary then to shunt the train at the nearest | 


station, to draw the fife, and haul the experimental engine | 
ry the pilot engine accompanying it. It was in that; 


that she reached, Arlon towards midnight. During the ie 
the engine was put in working order, and on the fi 


morning at nine a start waf made from Arlon to Ni 
with a load of 326 tons, the engineers responsible for 
working of the line having degided not to take any 
exceeding that which cow 
accompanying the experimental train. ; 
The return to Namur does not offer any remarkable:in-. 
cident. . The tro pipes broke:down once more on one} 
part of the distance between Libramont and Jemelle, but by 


dint of patience the driver sueceeded in making them work. ‘ dustriel Railways, is now running on the Great Luxembourg 


I'shall be glad if you can find space a ; 
fun 


He also states pas dei} 


It remains to note that the engine hauled the train of 326 
tons at a speed of 20 kilom. heen on the grade of 16 per 
1000 between Jemelle and loie. The experimental train 
arrived at Namur about 6,15 p.m. 


between the tanks are so 
ely the plug lost on the first 
he unevenness of the ground 


ery ia ex ‘ fe. the ie frame, and 
ad song he tr fr neatly all the 
B, it results that that mechanism is almost 


: ls, and tha sasicction epcestie during me 
. very difficult w: engine stops. For 
2 ‘ of the ein be done with 

ls is to that the engine will 
ery soon, for in consequence of a defective 
have the necessary care given to 


t which has its reputation 
care to avoid falling into a 
‘as that one I have just 


regponsibility would always fall 


indirectly gine He 
vices of construction thal baye pointed out were 
remarked.at the first. glanee by every exigineer present, at the 

i Mr. Regtay, engineer of the Ponts 

+; Mr. illidre, engineer 

under engineer ; . Kitson, 

3. Mr. Igeomotive super- 

‘Belge; Mr. Skievart, engineer at 

State follenn, Mr. Lota, engineer at the French 

r. u, the Belgian Railway Ma 
Company; and Mr. Meyer, engineer and late conatalieton. 

In favour of the engine we have to remark'that she steadi 
made more steam than was used. This is partly explai 
by the fact that the heating surfaces being, new, and with- 
out inerustation, the evaporation was preg yg t 
it would be in a locomotive boiler worked for a ¢ 
length of time. . ~~ 

The running, also, was smooth, but as the speed was 
always very low, it could hardly be otherwise. 

Oljections made against the System. 

A. The firebox being fed from the side, and, ‘in conse- 
quence, the driver having trou grate, it is im- 
possible to use the cheap small i i 

neral for railway working. Tliese coals being obliged to 


evenly laid, it will be necessary to have a dearer fuel; in| . 


really 


B. In the special e in the moving steam 
joints leak much and po «ge pnp re informa’ 2 tion 
reaches us about engines of this type ing in Russia and 
elsewhere. we 
joints hag not yet been solved. 

For a heavy and ec ical locomotive service a constant 
and abundant loss of steam at the steam-pipe-joints is en- 
tirely admissible. ry ts Fe 

C. It-was truly said in rates ted the engine under con- 

i i movement bogies was effected with 
I of the forew 


consequence the engine will never show 
~% 


it of sand’ and | resul 





be hauled by the pilot engine’|’ 


the fireman can 
d, lastly, the 

: hand, and the 
method ‘on the other, 
yet ehgine “ Avenir,” which has worked during 
in Switzerland on the Central and Jura In- 


may assume that the probleniof moving steam | the 


Railway, and is very much rye » carryin even the 
passenger traffic at a speed of 60 kilom. an oy 
Th i altho h ha ref fe 
@ engineers present, ing a ‘erence for 
the ordinary systems, are strongly ay: BR the Meyer 
system as com with that of Mr. Fairlie. i 
i F. J. J. Brrexet. 


( ) 
Winterthur, July 10, 1872. 
for the above letter, and accom- 
; Birckel’s report, although it con- 
tains much personal matter, and criticism of Mr. Fairlie’s 
system, which it is not our province here to discuss. There are, 
however, statements in Mr. Birckel’s report, which 
P been made either in i from a 


a Mi refers to the 
between Namur and Nannines. This gradient is 

, bu 1000; but the locomotive superintendent 
bank is 1 in 60. The second mis-statement re- 


‘the accident which occurred Jemelle. 


e 
conv pon a 
, Mr. comin 
rising ient of 16 

» Asia and Mariela, the tome thas thao ee, 
ts of this inclination before the one between Jemelle 
lgie is reached. Mr. Birckel’s apology for the steady 
, this point during the tra.” Ms Direkel 

xpressed upon point during the trial.- » Bi 
have acted more curelghttbwentiiy, and more con- 
in his duty to his employers asa reporter, had he 
he. sal opinion expressed by the engineérs pre- 
: | the occasion, that as the engine was not in a fit state 
, ©Wing either to faults in her construction or erection, 
ormance on the 2nd of July was no test of her 
'y¥, and judgment was deferred until such time as these 
: remedied, a proper trial could be made.— 


te 








pices COAL IN THE WEST. 
eee 20 THE Epitor or Excinzerina. 
Stk —I observe in your number of August 2nd a short 
ee of the probable resources and duration of the Somerset 
Gloucestershire coalfields. These estimates appear to 
ced from the returns published in the report of the 
hission on Coal Supply; and as having myself 
) survey and calculations on which these figures, 
+ Prestwich’s report, are based, I will ask you to in- 
or two remarks on the district in question. 
the figures, as correctly quoted in your paragraph, 
[prise some of your ers, who are acquainted 
eoalfields of Great Britain, to find that in 
rees this district stands among the first five, 
the onlyones which are likely to afford a larger supply in 
the future being, South Wales, the Great Northern. coal- 
fields of Durham and. Yorkshire, Derbyshire and Notting- 
ham, and the Newcastle: I speak now of the proved area of 
these coalfields. 


Though the fact is well known to geologists, the public 
in in mining matters are be not aware that 
about four-fifths of the Somerset and Gloucestershire coal- 
fields are entirely concealed by formations of a later geological 
date, as the new red sandst-ne, lias, and oolites. 
The fact, conjoined with another not less important—that 
istrict has had hitherto hardly any railway accommoda- 
has no doubt kept capital and e away from this 
» Now one of these drawbacks is being removed by 
fuction of two new lines, together 30 miles in length, 
ng some of the oe ee one being made 


gauge. 

ul study of the whole district, I am persuaded 

various new localities where collieries 

. The quality of the Somerset coal, and the 

Esome of the seams has been found fault with, 

S coal is not equal to the best Newcastle or first 

B Sillest but several beds are of 3 ft. to 6 ft. in thick- 

‘atid Of better quality than is sent to market from some 

The large cities of Bath and Bristol are close 

d the coalfield is surrounded by many towns of 

b In addition to this there are in several 

ial qualities of coal which realise a price 50, per 

ve the or of house coal, though even 
ly high in district. 

romiores which have been profitably smelted at West- 

a - very extensive,.and the district 


mr on this field. It is probable that before long, it 
miserable 


ituminous and steam not at the 
,000 tons per annum, but twice or thrice this. 


am, Sir, yours faithfully, 
Jouyn ANSTIE. 





AvsTRALIAN OVERLAND TrLEGRAPH.—According to 
advices to hand it was i 
the unfinished portion of the great Australian overland tele- 
graph would not exceed 250 miles, a distance which, with 
relays of good horses might be traversed regularly. The two 
ends of the.wire will, of course, be brought nearer and nearer 
week by week, 
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EUPHRATES VALLEY RAILWAY. 

From the report of the Select Committee on the 
Euphrates Valley Railway, which has recently been 
publ'shed, we are enable to record now the further 
progress which has been made in the consideration 
of this epetent question. In January of last year 
we published a comprehensive .statement of all that 
had taken place with reference to the proposed 
establishment of a means of railway communication 
between the Mediterranean and the Persian Gulf 
up to that date. Since then the labours of the 
Parliamentary Select Committee have furnished 
further valuable information on the subject, and 
their report, now before us, may certainly be said 
to advance the project. at least one stage further 
towards completion, although it will probably be 
many years de before the contemplated railway— 
a new great highway to India shall Be opened, pass- 
ing yee many fertile districts, and possibly 
bringing fresh life to countries which, through so 
many long centuries, have been but valleys of dry 
bones, 

The directions given to the Committee were that 
they should “ examine and report upon whole sub- 
ject of railway communication between the Medi- 
terranean, the Black Sea, and the Persian Gulf.” 
They find that at the present time no such com- 
munication exists, nor is any plan for establishin 
it in course of execution, though it has been sta’ 
that the Turkish Government it in contempla- 
tion to extend: the line of railway, now in course o 
construction, from Scutari towards . , there 
connecting Constantinople and the Black Sea wi 
the valley of the ‘Tigris, whence the line might at a 
future time becontinued to the Persian Gulf. The 


Russian of railways is. nearly.completed as 
far as Tits, and may shortly be expected to 
reach Reehed on the the Russo-Persian frontier, 
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Te js pumined ht. Gis ayiom. ako might of 

future time, to. lf, w. would 

thus be brought into communica Bog 

prpbeinivt This is, however, as yet mere matter 
in, 


first point for consideration evidently was 
the terminus from which any railway to the Persian 
Gulf should start from; and the second, the route 
which it should take. Now with regard to the first 
question, proposals have from time to time been 
made to start from the extreme eastern coast of the 
Mediterranean Sea, and from some point on the 
southern sliore of the Black Sea, Now evidence 
has been given before the Committee of the de- 
sirableness of establishing railway communication 
between Trebizond, or some other port on the Black 
Sea, and the head of the Persian Gulf, but there 
eo og no probability of such a line being under- 
en as an independent speculation. ter duly 
considering the question of the point of departure, 
it appe to the Committee that no line starting 
from the Black Sea would be of sufficient value to 
English interests to make it worth while to go 
deeply into the question from an English po 
of view. On this point we think there can be no 
question, for it is clear that in the event of Russia 
eyer obtaining the entire possession of the Black 
Sea, she might, in the event of any complications 
arising with her in India, shut us out from our most 
rapid communication with the East, and so, in a 
certain sense, cut off our army from its base of 
operations, 

The following are the most important of the 
several routes discussed before the Committee : 

1. A line starting from Alexandretta (Scande- 
roon), or from Suedia, near the mouth of the 
Orontes, passing through Seno to the Euphrates, 
at or near Jaber Castle, and thence easeion down 
the right bank of the river to Grane (Koweyt) on 
the western side of the Persian Gulf. 

2. A line starting from one of the same points, 
crossing the Euphrates at Belis, ing down the 
left bank of the river, or the right bank of the 
Tigris, to a point nearly opposite dad, recross- 
ing the Euphrates and proceeding to Grane. 

3. A line starting as before, crossing the 
Euphrates at Bir, thence going round to Orfah and 
Diyarbekir, and following the right bank of the 
Me to Bagdad, whence it would follow route 

fo. 2. ‘ 

4, A line somewhat like the last mentioned, but 
following the left instead of the right bank of the 
‘ligris. 

5. Aline starting from Tripoli, and proceeding 
across the desert, by way of Damascus and Pal- 
myra, to the Euphrates, whence it might follow 
either of the Euphrates routes. 

These lines all start from the Mediterranean Sea, 
and their respective courses may be sufficiently 
clearly traced by reference to the map which ac- 
companied our first article on the Euphrates Valley 
Project-of January 13, 1871. 

he principal argument in favour of Alexandretta 
as astarting point for the railway is that it possesses 
a fine nat harbour. ‘The objections taken to 
it are, first, that it is an unhealthy place; and 
secondly, that arailway starting from it would have 
to be carried across more difficult country than 
would be encountered on a line from Suedia up the 
valley of the Orontes, Suedia, it is said, is far 
more healthy than Alexandretta ; but, on the other 
hand, there is no port there, and should it be 
chosen as a terminus, great ex must be in- 
curred in making one. The advocates of Alex- 
andretta contend that its unhealthiness, even at 
present, is much exaggerated ; and, further, that a 
much less expenditure than would be required to 
make a port of Suedia would he sufficient to drain 
the marshes which are the principal cause of the 
insalubrity of Alexandretta. It has also been shown 
by recent engineering evidence that there would be 
no difficulty which could not be readily overcome in 
the line between Alexandretta and , and that 
it would be even preferable to the line of the 
Orontes. The Committee not having the means of 
forming a decided judgment on these controverted 
points, recommend that should a railway be under- 


f |taken; the relative advantages of these two Medi- 


terranean termini should be carefully investigated 
Tei ase er fa beifly” diapased of, th : 
Tripoli as a starting point is briefly di e 
e in its poe a having received any sup- 
‘port from other witnesses, 

' As regards the terminus on the Persian Gulf, it is 





considered better to carry the line to some point 





a] where it might be brought into communication with 


the steam vessels now under Government subven- 


Black | tion to ‘carry the mails, and which ply from the 


Indian ports to Bussorah, rather than to continue it 
along the coast to Kurrachee by a very expensive 
and probably unremunerative route. the parti- 
cular ports which have been mentioned, the Com- 
mittee are inclined to prefer the port of Grane, but 
rae ey So think should be decided after a local 


ar Pata co! by competent scientific autho- 
es. 

With respect to the route, it a that the 
Euphrates route is considerably the shorter, and 


would be the cheaper to make ; and, assuming an 
ae of prs’ porters afford the quicker pas- 
sage for persons, troops, or mails ing between 
England and India. ‘The Tigris conte tig attract 
the larger amount of traffic, and would connect itself 
better with the projected 'Curkish system. If the 
eo rer be regarded — as one affecting 
British interests—and as stich we must surely now 
consider it—the Committee report that it would be 
the wisest course to adopt the shortest and most 
direct line not open to very obvious objections, 
and that one of the two routes by the way of the 
Euphrates should be preferred, leaving it for those 
who are interested in the improvement of the com- 
munications with the towns on the Tigris, or further 
east, to connect those towns with the main line 
by one or more branch railways, and by the use 
‘of the water communication which exists between 
the two rivers. But if other considerations are to 
be taken into account, and if the co-operation of 
the Turkish Government is to be sought in the 
construction of a railway, it may well happen that 
that Government may see reason to prefer the 
route by the way of the Tigris; and any such 
preference ought to be a material element in the 
determination of the question. 

In the absence of any reliable surveys it would 
of course be impossible to fix any sum as the pro- 
bable cost of either one of the proposed lines, but 
it is thought probable that the sum of ten millions 
sterling would be ample to cover the expense of the 
shortest route at all events. From evidence ob- 
tained it appears to the Committee that the Turkish 
Government would be disposed to entertain favour- 
ably any proposal which Her Majesty’s Government 
might e for the construction of a railway under 
the control of a mixed Committee appointed jointly 
by the two Governments, with funds to be raised 
by ‘a loan contracted by the Turkish Government, 
and partially guaranteed by the Government of 
England. 

The advantages which this country might expect 
to gain from the establishment of this railway, are 
principally those to be derived from the more rapid 
transmission of mails, estimated by different wit- 
nesses as likely to save from four to seven days ; 
from the possession of an alternative and more rapid 
route for the conveyance of troops, nearly all the 
witnesses agreeing as to the importance of having a 
second or alternative route available in the case of 
the first being impeded, or in case of an emergency 
arising which might call for the rapid dispatch of 
troops, especially if they were wanted inthe north- 
west of India. And from the great commercial ad- 
vantages, both to India and England which the 
opening up of the route would confer, 

peaking generally, the Committee are of opinion 
that the two routes, by the Red Sea and by the 
Persian Gulf, might be maintained and used simul- 
taneously ; that at certajn seasons and for certain 
purposes, the advantages would be with the one, 
and at other seasons and for other purposes it would - 
lie with the other; that it may fairly be expected 
that in process of time traffic enough for the support 
of both would develop itself, but that this result 
must not be — too soon; that the political 
and commercial advantages of establishing a second 
route would at any time be considerable, and might, 
under possiblé circumstances, be exceedingly great ; 
and that it would be worth the while of the English 
Government to make an effort to secure them, con- 


sidering the moderate risk which they would 


incur. 

Such then is the position which this question has 
now assumed, and it is to be hoped that the subject 
will not be allowed again to fall into oblivion by 
reason of the inaction es eee nae Cor or of their 
unwillingness to incur the com ively slight pe- 
cuniary responsibility, which the Committee ed 
so clearly pointed out as being to their interests to 
incur, Some time must necessarily before 
any very decided steps are taken upon recom- 
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mendations of the Committee, but we shall watch 
with interest for any movement calculated to show 
that the project has received vitality, and has some 
probability of being carried out wi our lifetime. 





TELEGRAPH CABLE SHIPS AT SEA. 


Tue work of the engineer is not now confined to 
the land, or even to the sea merely adjacent to the 
land. The construction and maintenance of sub- 
marine cables necessitates the employment of a 
numerous band of workmen far out at sea—engi- 
neers, electricians, and sailors, specially educated 
for the purpose. Strange-looking ships may be 
seen in the English and Irish Channels, Mediter- 
ranean, Atlantic, Red Sea, Indian Ocean, and Per- 
sian Gulf, and numerous other seas, performing 
what, to the ordinary naval officers must appear 
the strangest freaks, and which cause many a Jack 
to ask of his mate, ‘‘ What the devil is she up to 
now?” At one time drifting apparently helplessly 
broadside on, with a rope growing broad off on the 
beam. Now steaming .up at full speed, stopping 
and drifting again. Now letting go a buoy, or 
picking one up, or riding “‘right in the track,” 
with what appears to be a great thick hawser ex- 
tending out on each side, and leading apparently 
nowhere, With a crowd of people up on the fore- 
castle, and men hanging over the bows in bowlines, 
or boats fully manned smashing about her. With 
large wheels aft and forward, and larger ones going 
round and round on her decks, and steam puffing 
out in all directions. Then again these vessels may 
be seen steaming along with a thin line streaming 
out astern, and drums and wheels flying round at 
railway speed. But it is at night that the cable 
ship becomes the great puzzle to sailors. The 
vessel, when picking up cable, has her engines 
going, and yet appears to be hardly moving, whilst 
the numerous lights shown, the puffing of high- 
pressure steam engines, and the noise of machinery, 
with a crowd of people moving about on deck, leads 
those who see this work for the first time to believe 
that something unusual has occurred. We have 
known as many as three steamers at a time con- 
gregate round a vessel so engaged, and hail and 
ask if they can render anyassistance. But if these 
ships are a puzzle to the ordinary navigator, the 
ordinary navigator has his revanche in being—at 
night especially—a terror to the cable ship. 

Cable ships have frequently to work in localities 
where the navigation is crowded, and they cannot 
easily get out of the way of vessels when they are 
paying out a cable, and still less when they are pick- 
ing one up. When paying out they can of course alter 
their course to some degree without any further 
disadvantage than that of laying the cable where 
they don’t want to lay it, thus perhaps laying it over 
rough ground, or at any rate wasting cable. But 
when picking up cable, particularly when the latter 
is deep in the sand, they are practically moored. 
They could only get out of a ship’s way by cutting 
the cable,’and when the latter is a heavy one—such 
as those generally used in shallow seas—this is an 
operation which cannot be performed by a few 
blows from a carpenter's hatchet. But it is when a 
cable has just been hove up to the bows by the 
grapnels, or has just been secured by chains previous 
to cutting it that the position of a cable ship is the 
most helpless. The cable cannot be cut with a 
hatchet, and it takes some time to file it through 
whilst it is hanging by chains that cannot easily 
let go. In such a position a ship requires to be 
avoided by all craft that are under way. It happens 
often that these operations are carried on far from 
land, sometimes where ships rarely, if ever, bring 
up, whilst still in the track of a vast amount of 
traffic, and in such position the situation is very 
dangerous. Masters of vessels cannot believe that 
a ship can be brought up in such localities, and act 
accordingly. 

The necessity for some special signal to denote a 
cable ship at work is one which was urged on 
the Board of Trade about the year 1859 by Sir 
Samuel Canning, and a memorandum was issued 
from the Board of Trade requiring all telegraph 
ships, when at work, to carry two black balls at the 
foremast head by day, and two red lights by night. 
Unfortunately the memorandum does not seem to 
have been sufficiently published, for we have found 
no aie of a merchant ship who has seen it, al- 
though as far as telegraph ships go the rule has been 
handed down from posterity, like the rules of the 
Freemasons, amongst those en in the work. 


sembled within the precincts of 


other gentlemen who were present to 
experiment to be performed by Mr. Abel 
of his saf 
sunder of a 


and encircled with a girdle of gun-cotton 


gun-cotton was connected with 


thus, although it is known 
is not understood by those w 
is of very little use. Nor do 
memorandum required ships 
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Another point of more importance w 


of ships en 
The Board of Trade all ships, when und 
way, to carry the well known red and i 
lights. When a cable - is 
she can alter her course,’ she 


convenient, particular] 
out a cable is making for 


to the bows there can be no doubt, how- 
ever, that she is moored as ectly, as far as help- 
lessness to get out of a ship’s way goes, as it is 
possible for a floating object to be secured, and we 
imagine that no Admiralty court could possibly find 
fault with the master of such a ship for not having 
his side lights up, although there is no rule or prece- 
dent in the Admiralty court to establish the case. 
When a ship is picking up a cable, the case is one 
of extreme doubt as to how the law would decide in 
case of a collision, supposing the ship had or 
had not her side lights up. Is she to be con- 
sidered under way or brought up? Cables are often 
picked up at the rate of one and a half and even two 
miles an hour; and we have sometimes seen a 
cable come in faster. If this isagainst a three-knot 
tide, this will make the ship’s rate through the 
water some five miles an hour. Such a ship is in one 
sense under way, and would at night appear simply 
as a ship (with the peculiarities we have mentioned 
of lights and noises) going at that rate. But if she 
carries her side lights she would be expected by other 
ships to follow the rules of the road, and pass to 
windward of sailing ships, port her helm on meeting 
a steamer end on, and follow all the other modifi- 
cations of these rules as laid down by the Board of 
Trade. This, as we have pointed out, she cannot 
do, and consequently she would very likely to be 
run into by the other vessel following those rules. 
If she does not carry her side lights, and a collision 
was to take place, the question, ‘* Were you under 
way?” woul be one of the first questions asked in 
an Admiralty court, and it is quite probable that it 
would be held that she ought tu have carried them, 
as no order exists that exempts her from — 80, 
We think this a point which the Board of le 
should at once decide. A decision and regulation 
on the subject, together with a more extended pub- 
lication of the rules of the masthead balls and lights 
to be carried by telegraph cable ships would save 
an immense deal of anxiety to those en on 
telegraph work at sea, as well as to the ships that 
pass them or stop, and are puzzled by their evolu- 
tions. 
There are some ten or twelve English steamers 
permanently engaged for telegraph work, and nearly 
constantly in use, besides the numerous vessels that 
are taken up from time to time by contracting firms 
for the purpose, so that the question is more im- 
apeiey that it would at first sight appear. We 
now that the question has often i by 
telegraph engineers and masters of vessels, without 
anybody being certain as to how the law stands, 
and we would urge the Board of Trade to settle 
the question with the approval of foreign Govern- 
ments in such a manner there may be no longer 
any doubt on the matter before a collision—per- 
haps with loss of life—occurs to bring the matter 
for settlement before a court of law. 


hove u 





GUN-COTTON. 
On the afternoon of yesterday week a somewhat 
extraordinary scene was en in one of the inner 
courts of the , Whitehall, the result 
of which might have proved fatal to three ~- 
tlemen occupying prominent positions in Her 
Majesty’s Government at the t time. As- 
court were Mr, 
Gladstone, Mr. Ayrton, Mr. Lowe, and several 


-cotton, to wit, 
of timber placed in 


a battery by the 





It is not to be found amongst the various regula- 





usual wire, and Mr, Abel himself formed the 


and keep out of the way of ships bearing these 
81, 


mains unsettled, is the question of the side lights 
in telegraph cable operations. 
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sensational articles. But they 
over almost in silence, the little 
it being incorrect, inasmuch as instead of its being 
a wooden bored with holes charged with - 
cotton that led to the mishap, it was as we owt 
stated, a balk of timber encircled by a rope of gun- 
cotton. It was not even hinted whose gun-cotton it 
was that caused the disaster, but a Conservative 
paper supplemented its 4. by a letter from the 
secretary of the Cotton Gunpowder Company, in 
which all connexion with the explosion was dis- 
claimed. As it was not the gun-cotton of this 
company the public are left to infer that it was that 
of Mr. Abel, an inference which our knowledge of 
the fact itself amply confirms. 

It is rather singular that this explosion of gun- 
cotton should have been preceded a week previously 
by a conflagration of the same material at the 
Government Gun-cotton Works, at Waltham Abbey, 
and it is not less singular that with the exception 
of a report in the Weekly Herald, a paper published 
at Tottenham, nothing was said about the accident. 
It is true it was not an explosion, such as that at 
Stowmarket, involving loss of life and property to 
a serious extent. It was only a conflagration which 
was confined to the drying department, in which 
the heat had become so intense as to ignite the 
cotton and to injure the drying machinery. An 
engine was soon on the spot, and the flames were 
fortunately prevented from spreading to the other 
departments, or we might have heard somewhat 
more of the matter. We should, however, have 
thought that the circumstance, even as it stood, was 
of sufficient importance to command the attention 
of the daily press, particularly as it is a subject of 
such wide-spread and interest. e ad- 
mire the self abnegation that must have been 
exercised upon the occasion, even while we wonder 
at it. 

We have said that we regard it as singular that 
the explosion should have been preceded by the 
conflagration of gun-cotton, or ra that the con- 
flagration should have been followed by the experi- 
ments at which the explosion The con- 
nexion between the two events, it is true, is not very 
clear, although the circumstance is ive of a 
desire on the part of those with gun- 
cotton to demonstrate the thorough safety and per- 
fect controllability of that material, and thus to 
restore a confidence which, shaken at Stowmarket, 
was not likely to be restored at Waltham. Both 
incidents, however, “bear very directly upon the 
question of the safety of gun-cotton. In the one 
case, a higher temperature than usual nearly led to 
the destruction of the Government Gun-cotton 
Works, whilst, in the other, it is evident that an 
overweening confidence in the material nearly led to 
the extinction of three leading members of the pre- 
sent Government. It is a matter for thankfulness 
Ss ie castes Oo are 
although they might ve a very differen 
conclusion. They certainly go to show that gun- 
cotton is not so reliable a compound—either in 
manufacture or in use—as we are accustomed to 
consider it to be, and a out the desirability 
Henaie Seahgs og is really is reliable under 
all conditions. is is a 
































































































Co., ters, Covent if 
beh sige nal sov eyAog oe <n 
putes being by an International Congress, 
who shall also frame general laws to be observed 
by all remagg tress Boge Lat nl 
the Alabama arbitration, the electric ph 


has necessitated a which is an advance— 
it may be a very small one, but still it is an ad- 
vance—in this direction. As phic lines be- 
came extended from the heart of one nation to the 
centre of another, and‘m had to be paid for 
in one country and delivered in some distant or 
foreign land, it soon became necessary to agree on 
certain rules to be adopted in ing for mes- 
‘ gages, so that the various administrations might 
know how much to debit and credit to one 
another, as well as to arrange various points as to 
the forms to be adopted in filling up messages, 
the number of words to count as a single despatch, 
and the number to go free.as addresses, and many 
other points regarding the working of the lines. 
The first meeting of delegates on this subject 
took place we forget how many years pally 
soul and this was followed by one at e. 
But the result of these was not sufficient, and in 
1865 a more important and comprehensive conven- 
vention was signed at Paris by the representatives 
of nearly all the European powers except England. 
The advantage of a general system of rules and re- 
gulations was getting more and more established, 
and the desire to extend the principle of uniformity 
to further details, and for a revision of others, led 
to the congress held at Vienna in 1868, and this 
again has led to the one recently held at Rome, the 
convention resulting being signed on the 14th 
of January, 1872, by the delegates from the Ger- 
man Empire, Bavaria, Wirtemburg, Austria and 
Hun , Belgium, Spain, France, Great Britain, 
India, Greece, Italy, Norway, Holland, Persia, 
Portugal, Roumania, Russia, Sweden, Switzerland, 
and Turkey. 

The convention provides for special through 
wires. Between important towns the service is, as 
far as possible, to be ent day and night 
without interruption. e Morse and Hughes in- 
struments are solely to be used, The secrecy of 
messages is insisted on. The precedence of despatches 
is, first, Government messages, secondly, service 

y, private many oy The sender 
of a private m can always be called upon to 
ve that the signature to it is genuine. Despatches 
in plain language must offer an intelligible sense in 
any one of the languages used in the territories of 
the contracting states, or in Latin. Government 
and service messages may be forwarded on all oc- 
casions in secret lan Private met in 
secret language may.be exchan between two 
states which admit that mode of co mdence. 
States which do not admit messages in secret 
languages, will still allow them to through in 
transit. The sega a the right yo stop 
the tranamission of messages which a ger- 
ous to the state, &c. The oo Soe eign of 
messages and slips containing the signals, or similar 
= are preserved during at least six months. 
is delay is extended to eighteen months in the 
case of registered messages. 

These are a few of the articles. There are many 
more which show what you may, and what you may 
not do by telegraph. Then follow articles on 
charges, &c., franking, refunding, and accounts. 
After these come elaborate tariffs. Lastly come the 
service regulations. These contain all the veges 
tions necessary for carrying on the working of the 
lines. They allude in the first ph, to an 
official map of the wires set apart for the interna- 
tional service. The ‘telegraph administrations co- 

within the limits of their respective spheres 

of action for the protection of the international lines 
and submarine cables; they combine their arrange- 
ments so that the best results may be obtained from 
onthe arva of signals of dots and 

e arrangement of si com ots ani 

dashes, first a Morse for his instrument, 
was not founded on the principle of placing the 
simplest signal to the letters most frequent in cor- 
ee. and consequently became modified by 
i + administrations according to their special 
views, Thus, in a few years the system of signals 

















of international communication 
the existence of the rules. 
to take place at St. Petersburg in 1875. 

The work of translation has been ably performed 


the Indo-E 
ment 150, the Indo-European Telegraph Company 
100, the Submarine Congeer 12, the Great 
Northern Company 75, the British-Indian, &c., 100, 
and Her Majesty’s Post Office Telegraph —- 
ment, after much negotiation, 25 copies. ow, 
considering that a representative of the Post Office 
has signed the convention, and that thus the Post 
Office telegraphs must abide by the conditions of 
the convention, it follows that every clerk in charge 
of a station should understand all the regulations, 
and have them at hand for reference, and we are 
at loss to imagine how they can be able to do this 
unless every station is supplied with a copy. Can 
the Post Office authorities.intend to reprint Mr. 
Brasher’s work, and thus avoid giving him the 
benefits of his enterprise. We always thought that 
when the Government absorbed the result of private 
enterprise, in the shape of our telegraphs, they 
would be the last to enco any further enter- 
prise from outsiders, but we did not expect to have 
to chronicle an example so soon. 

The work, however, should be perused by every 
merchant who has much to do with telegraphing, 
as he will thus know exactly how he stands in his re- 
lation with the Telegraph Administration as regards 

istration, cypher m , &c. The only fault 
we have to find with Mr. Brasher’s work is with 
the execrably dark-blue paper on which he has 
printed it, which makes it at least twice as difficult 
to read—particularly at night—as it need be. 


de UV Industrie. Journal Hebdomadaire Iliustré. 

M. Barity, 49. Rue du Pont-Neuf, 4 Bruxelles. [Annual 
subscription, 26 francs. 

WE have watched with considerable interest during 

the last six months this venture of M. Bailly in— 

for the Continent—a new field of engineering lite- 

rature. The publication of an illustrated weekly 
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engineering newspaper, supported to a large extent 
by its advertisements, was unknown in Belgium 
until M, Bailly took the initiative, and, with laud- 

Appre- 
ig, we re- 
the ultimate result of M. Bailly’s venture 

y hoped to see his 
That he has 


is the strongest proof of the energy and j 

has and the improvement which 
made in the journal since its commencement, speak 
well for its . While drawing consider- 
our own the conductor 


ivided favour will have in the future to compete 


with engi weekly , which neces- 
es, Pag matter of more current interest than 
produced at longer intervals. 


We note that our contem The ineer 
favoured (?) M. Bailly on a Sunt ecmertan a 
review of the Chronique de [' Industrie, and, ignoring 
the fact that it has established more than six 
months, and that it is published in Brussels, al- 
luded to it as a journal, the first number of which 
had just been published in Paris (!), and founded 


upon The Engineer as a model (! \). This playful flight 
imagination on the part of the reviewer we should 
have unnoticed were it not that our friend M. 


Bailly naturally desires the last statement to be cor- 
rected. He would not wish it to be imagined for a 
moment that he followed our contemporary as an 
example, in fact, quite the reverse, But we are au- 
thorised by him to say that results have proved the 
soundness of his judgment in selecting ENGINEERING 
as a basis for his excellent Chronique de I Industrie. 








INDIAN STATE RAILWAYS. 

WE are not now going to enter again into the dis- 
cussion as to whether or not the Indian Govern- 
ment has acted wisely in determining upon the con- 
struction of narrow gauge railways in India. The 
— of gauge for new lines has already been 

finitely settled, and the width has been fixed at 
one metre. Although several leading members of 
the profession consider this step to have been taken 
-unwisely, others, of equal eminence think otherwise. 
The only umpire which can now decide the question 
is the result, which time and experience alone can 
give, and against whose award there will be no ap- 
peal, whether it be in favour of or against the break 
of gauge, for that is the only point to be decided. In 
the meanwhile we p to lay before our readers 
some of the details of construction determined upon 
by the Government engineers, and by the courtesy 
of General Strachey and Mr. Rendel we are enabled 











to accompany these statements by illustrations of 


_./-86 


the different classes of rolling stock now under con- 
struction for the Indian State Narrow Gauge Rail- 
"The sle der in this 

é sleepers under provision in this country are 
of three sections; the len ahah benc’ to. 
llin., or 6 ft. They are of Baltic red pine; No. 1 
section being cut from 10-in. half round logs, a slab 
thelag sine tooai- ts top so as to leave a sleeper 





102 


i 


wo 


_- ENGINEER 


_fasidien 67 





aoe 





nowhere leas than 4} in. » and 4in. wide at top, 
No. 2 section, half. round cut from logs 10 in, 
in diameter, and No. 3 section cut from logs 9 in. in 
diameter. After having seats cut for flat-bottomed 
rails, and the necessary holes bored for.the holding 
down spikes, they are to be creosoted at the rate of 
11 Ib. per cubie foot of timber. 

The rails are flat-footed, and of, three sections, 
weighing respectively 30 lb., 361b.,, and. 40 1b. per 
yard, in iron ; that weighing 36 lb, per yard being 
shown by the illustration on the preceding page. 
The heaviest section is the one now being prin- 
cipally supplied ; its weight in steel is 4141b. per 
yard, ‘The fish plates are of the same shape fer each 
section of rail, that arrangement: haying . been 
adopted with the view of saving inconvenience 
and confusion in the event of rails of different 
sections forming part of the same shipment. ‘The 
lighter fish-plates sent out for the Meagaum and 
Dhubhoee Railway, weigh 4.10 kilograms per pair ; 
and the heavier, or those for the Patree branch of 
the Bombay and Baroda Railway, are 6.07 kilo- 
grams per pair. The dimensions given on the illus- 
trated sections of rails are in millimetres (see Figs. 
1, 2, 3. , 

The Sieteeas illustration which we publish this 
week, and our engraving on page 96 shows one of 
the first-class carriages for the new lines of the 
metre gauge and we shall in future numbers publish 
illustrations of other examples of the rolling stock. 
The stock has been designed throughout on the 
metrical system, but in our engravings both the 
metric and English scales are given for convenience 
of reference and comparison. 

The underframes of the carriages are the same 
for all classes the only difference being that some 
are fitted with brakes. We shall illustrate these 
underframes in a future number, Generally all 
metal fittings in the ]st and 2nd class carriages are 
of gun-metal, in all the other vehicles they are of 
wrought iron. In the lst and 2nd class carriages, 
the seats, backs and sides are stuffed ; the backs of 
the cross seats in both classes also turn up, so as to 
form an upper bed with a movable ledge on the 
outer edge. The Ist class carriages are provided 
with a commode and a wash-stand, made of 
enamelled wrought iron, the latter having a 
wrought-iron tank below it provided with tap and 
waste pipe, and the former having a teak seat and 
cover. <A part of the floor is also sunk out 2 in. 
deep, and lined with enamelled wrought iron, to 
form a shallow foot-pan, which is provided with a 
plug to empty it, and a wooden grating to cover it, 
Chere is also a servants’ compartment adjoining 
each |st class carriage, with a small trap door com- 
municating between the two. 

Sesides glass sashes, each class is provided with 
louvres to its windows, which slide down in grooves 
outside the panels, as shown in the accompanying 
engravings already referred to. 

The internal dimensions of the first-class car- 
riages are 182 centimetres, or 5 ft. 114in., in width, 
by 17} ft. nearly in length. Of this latter, dimen- 
sion, 38.583 in. is the length of the servants’ com- 
partment, 31.497 in. the length of the lavatory, 
and 109.45lin. the length of the first-class com- 
partment. The carriages we illustrate are long 
journey, or rer carriages, and will hold seven 
passengers sitting, b ing accom- 


ut each affords rm 
modation for four persons only, there being however 


besides, four seats{for attendants. The ordinary short | seal, 


journey first-class carriages are not to be provided 
with the accessories above mentioned,’ ear- 
riage is divided into three compartments) holdin 

passengers in each, or eighteen passengers in alf 
‘The inside dimensions of the second and third class 
carriages are nearly the same as the above, viz., 6 ft. 
by 18 ft. The former, are divided into three com- 
partments, having three seats on each side, or 
eighteen in all; whilst the third-class is divided 
into four compartments, having four aside, or 
thirty-two passengers in all, Comparing the rela- 
tive accommodation for the third-class passengers 
on the narrow and the old Indian broad gauge lines 
—and this class constitutes about 93 per cent. 
of the total number of passengers carried on Indian 
railways—we find that the new narrow gauge carri- 
ages afford more accommodation per passenger than 


do the third-class carriages on the East India Rail- | thick. 


way, as shown by the following particulars : 
8 ft. 3 in. gauge. 
f Carriage 6 ft. wide. 
Compartment 4 ft. 6 in. 
No. of seats 4. 
Bach seat 18 in. 
¢ Area of floor per passenger 486 square inches. 


Lan 


-Old 8rd class carriages : ve P 
reali 7 ft. 3in., width 4ft, ~~ 
No. of seats 5. 

Each stat 173 in. 

Area of floor per passenger 417} square inches. 
New 3rd class i F 

Breadth 8 ft., width 4 ft. 

No. of seats 5. 

EN 

. o per square 
The other rolling stock consiéts of brake vans, 

covered wagons, high-sided open ns, and low- 
sided open wagons, particulars and illustrations of 
which we give in due course; and we shall 
merely add here that the stock generally reflects 
credit upon its designers, and will, we have no doubt, 
be found to be well suited to the requirements of 
the case. We mf mage a specification and Table of 
approximate weights which will be of interest. 


Specification of Carriage and Wagon Stock for the Indian 


State Railways. 

1. Tats contract does not include 7) wheels and axles (2) 
axle-boxes (3) springs, whether b g, draw, or bearing. 
But the contractor is to obtain all these parts from manu- 
facturers indicated by the inspecting engineer for Indian 
State Railways, and to fix them er one of each class of 
finished vehicle, defraying all costs of carrying them from the 
manufacturers, of fixing them, and of ly packing and 
delivering them at the — of shi t. 

2. The nyt taaiphe in the contract is as follows 

L.) Six first-class carriages. 

Six second-class ,, 
Ten third-class ,, with brakes. . 
Thirteen third-class carriages, without brakes. 
Fifteen brake vans, with brakes. 
Thirty covered wagons, with brakes. 
Twenty open wagons, high-sided, with brakes. 
Ten open wagons, low-si with brakes. 

All the above are to be supplied completein regard to wood- 
work, ironwork, and fittings of every description, except 
wheels and axles, axles- boxes, and spri of all kinds, which 
are to be supplied as provided above one vehicle only 
of each kind, which is to serve as a . 

(2.) Thirty sets of ironwork only, of carriage under- 
frames, without brakes. : 
(3.) Sixty sets of ironwork only, of wagon underframes, 

with _— aa . 

(4.) Ironwork, iron ting, and tongueings, iron and 
brass fittings, canvas, lamps, bolts, and nuts, 
washers, coach and wood screws, iron and copper 
nails, complete, for the bodies of — 

Thirteen third-class carriages. 
Thirty covered wagons. 

Twenty eee open wagons. 
Ten low-sided open — 

The whole to be exactly in acco: , both in 
and quality, with the ce oe eye were the 
vehicles, and requiring timber wor int varnish, only to 
make up the entire materials for each vehicle, 4 

8. The construction of the one and is shown 
on drawings, which may be seen at the office of the inspectin 
engineer for Indian State Railways at the India Office, an 
which must be accurately worked to, except where otherwise 
directed by him in writing, - 

The contractor must make copies of these drawings for his 
own use. 

4. One of each kind of vehicle must be completed as a pattern 
to the satisfaction of the inspecting engineer before the rest of 
the contract is commenced. 

* Materials. 

5. The whole of the timber used in the execution of this 

contract is to be Moulmein teak, cut from the butt, sound, 


well seasoned, free from shakes, sap, and all other imperfec- 
ti 





quantity 
finished 


Low Moor or Bowling iron. All other ironwork is to be 


made of best best Staffordshire or extra best best Glasgow | ; 


plied by some maker of established reputation 
of by the inspecting engineer, and special ly suited 


on erac fects of every sort. 
Gl to a tensional strain of 37 kilograms 
g not less than 20 per cent at the point 


tests are to be conducted 7 &. Kirkaldy, of the 
Grove, Southwark, who will report the results of them to the 
inspecti gi No iron is to be used which in the 
opinion of the oom age en eral fall short of the tests and 
other requirements of this specification. 

The ex of the tests must be borne by the contractor, 
being paid to Mr. Kirkaldy by the Secretary of State, and 
deducted from the amount due to the contractor under his 
contract. 

7. No part of the work shown on the drawings is to be 
made of cast iron. 

8. All sheet and hoop iron is to be of best best Staffordshire 
make, weighing 2 1b. to the square foot, having all edges 
planed, and galvanised, when so specified (after being planed) 


with fake eee. 
9. All glass is to be best polished white;British plate, 4, in. 
10. All brass work to be of gun metal mixture lacquered. 





Workmanship. 
11, The timber framings, under and upper, are to be put 
in the best manner with mortices and tenons, all 


joke ts being bedded in best white lead. Every is to be 
shaped, wtieah ond boned Aue ~ 








tenoned, so that 
it may be in’ with corresponding pieces in other 


ons. 
6. The draw hooks and their pins are to be forged out of | 5, 


be well and cleanl rolled, and free from i 


tons to the-sttinre iach), the exstenstion : 


ey hate eres 


12. Evety piece of ironwork is tobe madd to templates 


and gauges, so that it may be used in any carriage or 


15.. The eyes of all hinges are to be 
and ed onto thearms not less than 6 in. 
of eye. | in holes are 
ache ry ri 
of a plate. 
pins turned. the « 
solid, not dabbed on to 
through them are to be drilled.. 
on to the jaws of the buffer block 
ut great care must be taken to secure a 


r, 
The buffer 


thoroughly sound weld over the whole surface. 
face must be either ground or turned to a 
Preys eg ay emg g Say cat 

the pins through them must be 

be turned, but must be swaged down 

hook must be forged out of the solid, and 

it bored. The buffer shank must be drawn 
steam 

the buffer and draw-spring guides and the draw and buffer 
springs plates must be dressed off perfectly true to the dimen- 
sions 


given. 
16. All the working parts of the brake gear must be plan 
i ok. Al 


axle guards are to be carefully let into and welded to the main 
, and the ends of those intended for wagons bent over 
the angle at the bend being well squared up) to carry the 
i locks. All nuts must fit so tightly on their bolts 
cannot be turned by hand. E piece of iron 
must be anttly clamed ap with:thecflependuapeassalty the 
work must be of the first class in point of finish. , 
Generally all i on the detail drawi 


ba ye approved b 
the oil cisterns and reflectors being made i 
worth 3s, 1b. The lamps in the first-class carriages must be 
provided with blinds, on brass frames hinged to the top of 
the carriage. All doors in the carriage stock are to be 
ided with private locks, and with leather stops at the 


ip 
Tit 


I 


is to be provided between the servants’ and the first-class 
ts. The former is to be fitted up generally as a 
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carriages, except the outside of inner» roof, 
the outside and inside of outer roof, the ing, and 
the step-boards, is to have one coat of best size 
and two coats of best varnish, being well - 

before and after the gold-size and first coat of i 

laid on. The exteriors of the third-class carriages and brake 
vans, with the same exceptions, are to be fini in a similar 
manner, but the insides are to be éand- only. 

Such marking letters and figuresas may be directed are 
also to be painted on all the carriages. 

The outer roofs are to be covered with strong canvas 
brought down well over and under the edges of the roofs, 
then painted with three coats of best white lead paint. 
— surfaces of the galvanised iron panelling in the 
and second-class carriages are to be painted in a similar way 
and twice varnished. 

The woodwork of the finished wagons is to be neatly finished 


and cleaned up. poilea 
£ is to. iled linseed oil ; 
, painted 


25. All ironwork is to be dipped hot‘in 
that set up in earriages is to be then, where exposed, 
twice a bronze green, then bronzed and varnished 
ironwork set up in carriages but not exposed, and all other 
ironwork, is to have two coats of oil paint, the last of some 
distinguishing colour to be determined on by the inspecting 


age - 4 
ae of iron and brass work must be stamped 


a 


Packing. 
pe underframes, bodies, aod inns each of the 
fini carriages are to be com in one large 
strong close case lined with in and caref ‘ 
The underframes and bodies of the finished 


} to 
packed in similar cases, but the tin lining may , the 


joints being made good as provided below for small cases. 


he bodies in both cases are to be taken to pieces as the in- 
specting engineer may direct. 

The general ironwork is to be packed in small wooden 
eases, which must not weigh when more than 6 ewt. 

Brass and steel fittings, lamps, canvas, and generally all 
poe which the inspecting engineer shall Gensiioe to requi 

urther protection, must be packed in similar small cases 
with tin. 

The large packing cases must be of such strength and so 
secured as the inspecting engineer may direct. - 

The small cases are to be made ing to the pattern 
lodged at the India Store Department, of ¢ in. board- 
ing, with elm ends, secured by battens iw, round them, 
and tied with 14 in. hoop iron, No. 18, W.. The joints 
in all cases are to be covered inside. with canvas strips 2 in. 
wide, fastened with Jeffrey’s marine glue. 

27. It is to be understood that everything is to be pro- 
vided for the complete erection, except as specially excepted, 
of each carriage and wagon in the best style, all parts and 
fittings being provided which the inspecting engineer may 
think requisite, whether they be mentioned in the specification 
or shown on the drawings or not, without charge beyond the 
contract amount. 

Time of Delivery. . 

28. One carriage and one wagon of each kind are to be 
completed as patterns in 12 weeks from the date of order. 
Half of each kind of finished vehicle is to be delivered 18 


weeks, the other halfin 24 weeks. The whole of the rest of the | 7 


work is to be delivered and the contract is to be completed in 
80 weeks from, in each case, the date of order. : 


Estimatep Wereuts or CaRRiaAGE ayp Wagon Srocx. 
General Summary.” 





Carriages. 
tons. ewt. qrs. Ib. 
First-class carriage, complete .., Fs: PreaPy 
Second-class _,, ig re ae ee > 
Third-class carriage, complete, 
me, — tea ae $:9-1 20 
ird-class carriage, complete, 
without brake ... ove o. 8.15 8-20 
Brake van, complete with brake 4 1 O 21 
Underframe without brake - 0 27 1.428 
Brake for third-class carriage .. O 38 1 18 
» for brake van 24 bes OG Gv Grxg 
Wagons. 
Covered goods wagon, complete, 
eae. <8 Se 218 38 8 
igh-si wagon, with roo 
wa... ee ee 
Open low-sided wagon, withbrake 2 8 3 20 
Underframe, without brake .. 0 14 3 O 
Brake ta ‘se ne a ee 
General. 
Axle-boxes, each ... a: jobs A ce 
Buffer and draw gear, eac on ae. te 
Wheel, wrought iron each eT OS ae OnGD 
» castironeach ... oS 2 2 ot 
» east steel each “A ES Ta OR 
Axles, each in seg wets 2S a 
Carriage ow 01 1 
jage spring ... “4 ees 0 
Wagon 66 . ads pn oO ok. ae 
Omurpuses Iv Paris.—The revenue of the Paris ibus 
Company to July 28th this year shows an increase of 
172,972. as compared with the corresponding period of 1871. 
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Fourta Provincray Meera. 


tu! 

of Mr. Henry Bessemer. e y y 
noon, in the Corporation Galleries, in which the members were 
= city as eg ie Lord Provost and 
magistrates, by whom rooms were put at the 
the local committee most cheerfully. Many of the 
more prominent members of the Institute were it on the 
John Alleyne, Bart., of Butterley, Mr. 
Mr. Edward Williams, of Bolckow, 


and Co.’s Middlesbrough, Mr. Josiah T. 
Barrow Sta Work, and others. 
the of the meeting by re- 


@ various gentres of the iron manufacture 
i oonedy visited, they had dis- 
that each locality had become famous for some special 
the manufacture. The circumstances leading to this 
cases the demands of the particular 
) a feature to the trade; in others the 
minerals and of the fuel imparted a peculiar 
. Scotland was known all over the world in connexion 
with the iron trade. Wherever civilisation had advanced, 
Scoteh pig had found its way, and a valuable material it 
was for founders. Not only was it valuable as exported in the 
raw state, but the manufacture of it in Scotland, had arrived 
considerable perfection. The fine castings, especially 
in the shape of hollow ware, were so well known that he need 
not dilate upon them. Indeed, Scotland had not been behind 
in any department of the manufacture of iron. To this 
country were owing some of the greatest improvements that 
had been introduced in the iron trade. The discovery : 
Maushet of the blackband gave an impetus to the trade. It 
afforded a material well adapted for fine castings, and no doubt 
this circumstance led to that branch of the trade being prin- 
cipally carried ua eihons in later times the manufacture of 
malleable iron made considerable progress. Following on 
that were many other steps, one of which was so marked that 
it could not be passed over. He referred to the intreduction of 
the hot blast by Neilson. What Scotland and the whole world 
gained by that invention it would be difficult to estimate. 
Suffice it to say that-the invention was now universally re- 
cognised as a necessity in the iron manufacture of this country. 
The President concluded by nominating scrutineers to examine 
the voting papers in reference to the election of new members. 
Including those gentlemen who were not nominated in time 
for their names to be submitted to the Council, there were no 
fewer than 110 candidates admitted to the membership of the 
Institute. Various changes were made in the personnel of 


= 


ire | the Vice-Presidents and Council of the Institute, by the votes 


of the members present, and the Council repo: that they 
had recommen Mr. Isaac Lowthian Bell, as the President 
in succession to Mr. Bessemer, whose term of office will ex- 
pire at the annual meeting in London next spring. The 
various recommendations of the Council were approved of, 
and Mr. Bell's election was carried with acclamation. Mr. 
David Forbes, F.R.S., Foreign Secretary of the Institute read 
the following list of gentlemen representing the foreign iron 
trade who had announced themselves as attending the meeting. 
United States—Joseph C. Butter, John C. Peebles, C. a 
a and B. C. Louth; France—M. Michel; Sweden— 
H. Brusewitz; Belgium—M. Jordain, M. Taskin, C. E. M. 
Tabon, C.E.M. Deby. Several other foreigners, he added, had 
arrived, but had not yet announced Semaine 

The first paper read, and, indeed, the only one submitted 
yesterday, was one by Mr. James Geikie, F.R.S.E., on the 
“Geological Survey, and the Geological Position of the Coal 
and Ironstone Strata on the West of Scotland.” This was an 
exceedingly interesting paper, and very comprehensive. It gave 
a very instructive contrast of the relative positions and de- 

it of the coal and ironstone strata in Scotland and 
d. Mr. Geikie, referring to the seams of coal and 
ironstone occurring in the carboniferous series of strata in 
Lanarkshire coal-fields, remarked that there was ground for 
hope that deep in some of the unexplored districts, new fields of 
blackband ironstone might yet be reached. In conclusion, he 
said that the history of the calciferous sandstones and the 
carboniferous limestone series formed one of the most instruc- 
tive chapters of Scottish geology, and the unravelling of their 
details gave a key to whole structure of the Scottish 
conl-fields. Two or three speakers bore ample testimony 
to the truthfulness of Mr. Geikie’s descriptions, some of 
them enlarged upon his own investigations of the last few 
weeks in support of Mr. Geikie’s views. 

In the afternoon of yesterday, a large party of the members 
visited Blochairn Iron Works (Messrs. nay & Sons), for 
the purpose of inspecting the rolling mills of that establish-" 
ment, in which Mr. Graham Stevenson’s system of reversing 
apparatus is in successful operation. Much interest was taken 
in the mechanism employed by Mr. Stevenson, and many of 
the visitors ex themselves much delighted by the ar- 
rangements. an early occasion we intend to give a full 
account of Mr. Stevenson’s mechanism, together with illustra- 
tions of it. 

The first paper read this morning was one on “ The Rise and 
Progress of the Iron Manufacture in Scotland,” by Mr. John 
Mayer, an abstract of which we publish on another . This 
paper created a amount of interest, inasmuch as it gave 
a very concise history of the principal points for which the 
Scotch iron manufacture is famous, such as the use of raw coal 
after the adoption of the hot blast, the hot blast invention 
itself, and the numerous attempts to economise the blast furnace 
gases from time to time, and the success of these attempts in 
the hands of Mr. Ferrie, of Monkland Iron Works. Mr. 
apes Fee Ree aenn ty ane Sate I. eee eee 
and one by Mr. R. D. Napier, both on reversing arrangements 
for omer An ingly interesting and animated dis- 
cussion wed the reading of these two papers, but as they 

pa ae np ny a car 
say anything further i points raised by 
the two at ss Suffice it to say that 





e 


in ; 
that we hope to be diccrabernt 
machine in an early issue, and on that account any details 
regarding it at present ould be rendered unnecessary. Most 
of the Gartsherrie section of the members paid a visit to the 
far-famed ironworks of Messrs. William Baird and Co., and 
were highly delighted with what they saw. A ‘smaller party, 

including Mr. Bessemer, Sir John e, and other members 
of the Institate, paid a visit to the Summerlee Ironworks, 
closely adjoining Gartsherrie, for the purpose of inspecting the 
arrangements adopted by the Summerlee firm for utilising the 
blast furnace gases. There was also seen'a furnace which has 
recently been raised to a height of 70ft., and which is to be 
closed in by the bell and cone wronght by Wrightson’s patent 
arrangement. It is intended in this furnace to use raw coal, 
and to have no divisions in the ifterior. The gas utilisation 
principle is making rapid at Summerlee. 

At the North British mworks, Coatbridge (Mr. Thomas 
Ellis), the Dormoy puddling furnace was by special arran 
— in operation, and nearly all the ee assemb 
there to see its merits put to a practical test against a puddling 
furnace of the ordinary type. M. Dormoy and his English 
representative were both present, and they readily - to 
— put by the members present. The interest shown in 
the furnace was very considerable, but the general 
conclusion was that, as the Dormoy rabble required the atten- 
dance of a workman throughout the whole of the puddling 
operation, the mechanism required for moving it was quite 
superfluous; indeed, as one of the visitors present pithily put 
it—a man who has himself been a practical a it was 
like puddling a furnace and fighting a bulldog at the same 
time.” This utterance is very characteristic of the condition 
of things to which the man in attendance is subject. Puddling 
by the use of the Dormoy rabble is really nothing but a make- 
shite a radical change must be made if the ordinary puddling 
furnace is to be displaced, as nothing short of a puddling 
machine will suffice to meet the want which is now felt uni- 
versally throughout the iron trade. However, M. Dormoy’s 
invention must not be condemned, or even spoken of slightingly 
until it has been subjected to the fairest and most severe prac- 
tical trials continued over a sufficient length of time. A paper 
on the “ Use of the Revolving Rabble ina Double Puddling Fur- 
‘nace,” by Mr. F. A. Paget, C.E., London, is on the programme 
for to-morrow. Should there be time for it to be read a useful 
discussion may arise out of it. 

The party was next taken up by the special train at Coat- 
bridge and conveyed to Calderbank, to inspect the Ferrie self- 
eoking furnace. Owing to the lateness at which this inspection 
was concluded, it is impossible to say anything worthy of the 
subject in the present communication. ce it to say, that 
in passing to Calderbank the train ran through a mile or two 
of realy classic ground so far as the iron trade of Scotland is 
concerned, First, there is the site of the Great Dundyvan 
Iron Works, of which, practically, not one stone stands upon 
another, and where little short of 300,000/. was spent in order 
to make the works complete in every respect. Next we came 
upon the Calder river, in the valley of which David Mushet 
first alighted on the blackband ironstone, and close by there 
are the Calder Iron Works, which he erected at the beginning of 
the century, and at which the development of the hot-blast 
system was, in a great measure, effected. 


FOREIGN AND COLONIAL NOTES. 

The Suez Canal.—\t appears that last year 766 vessels, of 
an aggregate burthen of 761,875 tons, passed through the 
Suez CanaL, Of this number, 502, representing 546,453 
tons, were British ; 66, of 89,076 tons, French; 63, of 38,729 
tons, Austrian ; 47, of 27,413 tons, Italian ; 32, of 18,230 tons, 
Turkish; 22, of 13,334 tons, Egyptian; and 7, of 2069 tons, 
German. Only three American vessels, representing 4172 
tons, passed through the canal in 1871. The business of the 
canal has experienced, as every one knows, a considerable 
further increase this year. 


New York City.—New York, with a population of nearly 
1,000,000, has 29 miles of water front, 300 miles of paved 
and 160 miles of unpaved streets, 350 miles of water pipes, 
and 277 miles of sewers, with 75 miles of sewers in course of 
construction. The wd city has 20,000 gaslights burning 
nightly, at a cost of 43 dols. per lamp per annum, and the 
municipality employs 2000 policemen, 600 firemen, ‘and 3000 
workmen. 


Municipal Matters at Boston.—The gross debt of Boston, 
U.S,, at the close of April, 1872, amounted to 28,628,536 
dollars. Since its incorporation in- 1822, the municipality of 
Boston has expended 11,987,135 dollars in street improve- 
ments, 9,602,951 dollars .for waterworks, and 3,368,318 
dollars for school-houses and their sites. 

American Bullion.—The bullion uction of the United 
States last year is estimated at 66,663,000 dols., as eer: 
with 66,000,000 dols. in 1870; and 61,500,000 dols. in 1869. 
The total of 66,663,000 dols. was made up thus: Arizona, 
800,000 dols.; California, 20,000,000 dols.; Colorado, 
4,668,000 dols.; Idaho, 5,000,000 dols.; Montana, 8,000,000 
dols. ; Nevada, 22,500,000 dols. ; New Mexico, 500,000 dols. ; 
Oregon and Washington, 2,500,000 dols. ; Wyoming, 100,000 
dols.; Utah, 2,800,000 dols.; and other sourees, 250,000 dols. 

Canadian Steam Navigation.—It is re at Montreal 
that Sir Hugh Allan is willing to establish a fortnightly line 
of. steamers to the West ‘Sir Hugh demands, how- 
ever, a subsidy of 4000 dols. per voyage. , 
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(For Description, see the opposite Page.) 
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computed that there is a diminution of stock at this date to 
the extent of no less than about 200,000 tons as compared F “MR, 
with Christmas, 1871. The market to-day is reported flat a - 
and failing, 127s. 6d. down to 124s. 9d. cash accepted for a ==. 5 ee mm 
fair quantity of iron, sellers remaining at 124s. 9d. cash, PRESENT STEAMBOAT CHANNEL...->+ 
buyers 194s. 6d. CHANNEL IN MARCH 1871._ 

Dundee Water Works.—The Dundee Water Commissioners p° OCT. 1871 sii 
made a visit, accompanied by the engineers, Messrs. Leslie 
and Stewart, to Lintrathen for the purpose of inspecting the B® =FEBY 27.1872 . sx 
proposed new works, so that a more just estimate of their 
sree aes bp mend Ganaiams of tas it yoy 
plans might i ugings of the River Me 
were taken, and Mr. Leslie, after ing the cal- 
ontetions Sores Eat eas aeiing eb ade tobe 000 
gallons. was considered exceedingly satisfactory, inas- . =A : 
een hs Wn hr come Oe id ae tom ey considerable additions to their presen 
significant ; and of course 12,000,000 gallons, deducting the e steel rolling and iron puddling. 
compensation water, leaves 4,000,000 for the Dundee supply, Age the past 
ive altogether of the » | ‘Tho Commissioners | Filed through the falling of s 
were next shown the area of a h is A be included in Mi ailinder pe mg a tee 


the Loch when it is extended. - 
: :., | River-street, Sheffield. The new curve 
is such as to form natural embankments. The matter in Sheffield, and Lincolnshire Railway at D il is bei 


which the greatest interest was manifested was the proposed - : . 
dyke, the erection of which has been suggested with the view forward, the estimated cost during the ensuing - 
of dividing the loch, and so sosuring s. clear-water besin. 20001. | The other new works of the company at their Bridge- 
Some objections were started, as it was thou house Station, Sheffield, and elsewhere in the same town, are to 
that in such a vast body of water the likeli was that, be put in hand, at a cost also of 20007. For the new railwa 
even in the case of , the settling would proceed so station at Penistone, in course of construction at present, pa ith th 
rapidly as to prevent the flow of impure water to Dundee | '# voted by the same company. At most of the principal works of ready division into sections, req 
There was a general agreement that the division of the loch | *!terations are being made, to enable them to cope with the | removed, instead of the roadway having to be broken up 
should be delayed, and the dyke constructed, if found indis- | 8°°Wing demands made upon their powers of production. rendered useless for relaying, as is the case with all backed 
pensable ata fturo time oe pes where OS peapenet present in use. This feature, too, is indicated in 
to tap the is at xtremity at 5 
The of the watastahing Wil Games of © conbelt, BITUMINOUS CONSTRUCTION. 
which will convey the water to the top of the gorge in which 
the Isla runs. The cutting for this portion of the work will 3 ) ’ Trusting i 
Spey extensive, pe ely which have been here mnomy | n, perhaps t defer 

there made, it seems that the soil is very favourable for | will permit observations b q 
excavation. A bridge is to be thrown over Isla, of suffi- I have the hoiiour to be, Sir, your obedient Servant, 
cient width to accommodate the pipes in which the water | issue. J.L. Norton. 
will run after leaving the conduit. 











NOTES FROM SOUTH YORKSHIRE. 
Suurriecp, Wednesday. 

Another Advance requested the South Yorkshire 
Miners.—In uence of the f rise in the price of coal i ilding purposes, tions resul! 
made by many of the South Yorkshire colliery firms on the 1st ibili i i adapter, 
instant, the miners have sent in an application for an advance in i 
their wages amounting to between 30 and 40 per cent. The 
men al that pe? wah afar: bee mmo bremaeh hated oy 
cent., and that the colliery owners’ profits are now 400 per cent. 
in advance of last year’s. They therefore ask for ap increase of 
wages to the extent indicated. In several cases the men 
demand 6d. per ton additional, equivalent to 45 cent. on | your own article, “ tuminous construction 
their present pay. At some of the pits—those of Messrs. J. | answered well.” I have paved several stables—not “a stable” 
Cooper & Co., Worsboro Park, for instance—the request of the | only—on my system, an experience of many months has 
miners has been anticipated, and in most cases the masters are | shown a large saving of straw to be effected, besides a marked 
willing to a fair—or what they deem such—advance. | i t in the comfort and health of the the horses, 
The men, , aver that less than 40 per cent. by the mode of collection adopted a great increase in the 
shall make them content. It is to be hoped that no serious | value of the manure i 
oan way eee wey ord ye ee At i 

y proprietors have anticipated ire of the 
men by gi them an advance of about ten per cent., making 
a rise since the beginning of July. 


Alterations and Extensions 
Swinnerton, of the Charlton Iron Works, Brightside, are erecting 
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teresting description of the St. Joseph’s 
Bridge, which is now being constructed across the river Mis- 


Tue following in 


souri in the State of Mobile, is condensed partly. from the 
engineer's o: and partly from the columns of our 
able contemporary the Chicago Railway Review. 

The Missouri river drains an area of country estimated at 
518,000 square miles, u which is an annual : rainfall 
averaging nearly 2lin. The drainage from about -413,000 
square miles, about four-fifths of the whole, passes St. 
Joseph; The annual rainfall in the basin drained by the 
river at St. Joseph averages 19}in., while that of the basi 
below is 26in., so but three-fourths of the water flowing out 
of the Missouri river at its mouth, passes St. i But 
the ter part of the water web past St. Joseph is from 
the thawing of snows accumulated during the winter at the 
head waters of the river and its upper tributaries, and six- 
tenths of the annual quantity passes during the months of 
June and July. At an ordinary spring flood 170,000 cubic 
feet pass in a second, with a mean velocity of miles 
hour, while at low water but 18,000 cubic feet flow in the 
same time, with a mean velocity of 2,4, miles per hour. 

A survey was made of the river from the rock bluffs, ex- 
tending 7 miles to a point below the city, and its low and 
high-water. channels carefully examined. The ‘fall in the 
low-water channel for that dist was 543, of 1 ft. per mile. 
This channel is very tortuous, crossing the bed of the high- 
water channel four times within the space surveyed. The 
axis of the current at high water is much shorter than at 
low water, and has a fall of over 1 ft. per mile. Although 
the mean velocity is as stated above, there are threads of the 
current which probably flow with nearly double that speed 
at both high and low water. At low water the channel 
opposite the city is from 400 ft. to 500 ft.- wide and from 15 ft. 
to 30 ft. deep. The difference of level between extreme high 
and low water is found to be 23 ft. At the greatest flood 
the narrowest channel opposite the city will be 1420 ft. wide. 
Rock is found at an average of 43 ft. below low water, and 
at no point deeper than 48 ft. 

The bed of the river is fine sand on top, with layers of 
clay or mud and coarser sand nearer the bed rock. The 
Missouri shore, in the vicinity of the hereinafter. proposed 
bridge site, is composed of tough clay, or “gumbo,” having 
considerable power to resist the action of running water. Its 
line has changed comparatively little within the memory of 
the oldest settlers. The Kansas shore is alluvium, in alter- 
nate layers of fine sand and silt, of small spots, gory, 
and very easily moved by an impinging current. e sand 
in the bed of the river is almost as y moved by runnin; 
water as is the material composing the Kansas shore, ‘a 
trifling obstructions to the current are sometimes the noi 
ning of important meer in the direction and depth of the 
channel, making a rapid river with its bottom but a few feet 
above the rock where a few days before was dry land at 
ordi high water. 

With these facts in view, any bridge across the Missouri 
river at St. Joseph, to be considered permanent, must be 
built upon the hypothesis that the river is at flood, the 
whole width from k to bank, its channel bed on the rock, 

current running at its swiftest . 

Limestone ae limestoneare found in the vicinity, 
and may be quarried and transported for a fair price, and in 
abundant quantity, to construct the work in the shortest 
possible tim 


e. 

In locating a bridge, that place should be chosen which 
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cient area at high water, t) i i t to naviga- 

tion ofthe river, and the most convenient approaches for ri 
wagon roads. 

These conditions are best fulfilled by a line at right angles 

to the direction of the current, leaving the Missouri shore 
































about a 1000 ft. below Mitchell avenue. To comply with the 
law, a bridge at this place should have: 


ft. 
One draw—two spans ... ove ave -- 400 
Four fixed spans, each 250 ft. eee 1000 


Total see sl +» 1400 
If consent can be had to build a draw the length of that 
at Kansas city, the bridge should have: 


ft. 
One draw—two spans ... 23 360 
Four fixed spans, each 260 ft. 1040 


Total ose ove .. 1400 

The protection of the Kansas shore of the river in such a 
manner as to save the farms between St. Joseph and Wathena, 
and to secure a steamboat channel at low water along the 
levee in front of St. Joseph, has received the consideration 
which the importance of the subject demands. 

The protection of the shore only from the rock bluffs at 
Belmont to the proposed bridge site, can be perfectly done 
by sloping the bank and covering it with riprap—in other 
words balling a paved levee the whole distance. To do this 
will require about 80,000 cubic of riprap, and will then 
still leave the low-water channel to wander at will along the 
bed between the high-water banks north and east of the pro- 
tected shore. A better and more economical plan is to build 
piers at proper points to deflect the current, and to protect 
the land end of the piers from being cut off from the shore by 
ripra: ing the shore immediately above them. These piers 
may be uilt of any cheap lumber and timber, and in the 
form of a rough barge, and sunken in place by loading them 
with riprap. The space behind them will soon be filled with 
sand deposits by the river. The low-water channel should not 
be straightened, but deflected, and permitted to flow ina 
natural manner, protecting the high-water banks only where 
the current impinges. 

The — upon which the foregoing is based was com- 
menced on February 1, 1871; on Gfarch 9, the report and 
estimates were prepared, and on the 10th June followin 
the contract for the work was let, operations being commen: 
ou September 27, with'the shore protection, and on November 9, 
in sinking the west abutment. 

The work now being conducted on a large scale, for con- 
trolling the currents of the river, is not em! in the con- 
tract for the bridge, and is prosecuted directly by the bridge 
company under the charge of Colonel Mason. The particulars 
of this work will be clearly understood by reference to the map 
on the opposite page and the accompanying cuts. 

Seven pieces of work are built to act as breakwaters, con- 
trollers of the currents in the river, and shore protections. 
A of these, designated 1, 2, 3, and 7, on the map, were 
only intended as temporary, built to enable the founda- 
tions of those meant ohe permanent to wpe ly laid. 

Breakwater 3 is 800 ft. long, and was built of small cotton- 
wood and willow brush sunken to the bottom by weighting 
with sand, the brush kept in position, before resting on the 
the bottom, by small piles driven by hand with a wooden 
maul. The channel, much of the way across, was from 8 ft. 
to 11 ft. , With a current swifter than in any other part 
of the river, for two miles each way. The font was piled 
a foot higher than low water, and covered with sand suffi- 
cient to keep it from floating away should the water rise. 

work was stopped, the surface of the water at its 
upper end, was, on the channel side ;4, ft. higher than on the 
shore side; and a rise of 2 ft. in the part of November 



































FIG. 4, 


Breakwater 4.—The breakwater running 8.E. from the 
east end of the “ Wathena-road”—4 on the map—is 2100 ft. 
long, 60 ft. wide at base, 30 ft. at medium high water, and 
contains 56,000 cubic yards of brush, timber, and sand, after 
—_ weighted with a wall of riprap averaging 12 ft. wide 
and 3 ft. high. At the point where this work was begun, the 
river hugged the Kansas shore and was rapidly cutting away 
the land. The channel at low water was 506 ft. ide, and 
20 ft. deep, and the current four miles per hour: The brush 
and timber were kept in position until sunken to the bottom, 
by 700 piles 10 ft. a well driven with a steam pile-driver. 
When work had progressed so as to materially contract 
the channel, the current scoured the bottom until a depth of 
26 ft. was reached. At this time temporary work 3 was 
built for the purpose of turning the current away from the 
larger work, or at least of materially reducing its volume. 
The success of the plan equalled the most sanguine expecta- 
tions; and the main y of the river formed a channel 
1000 ft. to thé east of its old bed. The bottom of this old 
bed was’ now but 5 ft. above a stratum of stiff clay, and 
but 15 ft. above the rock; and the breakwater was built 
across it before time was given for it to fill with sand and 
mud deposits. The second channel, when crossed, was wider 
and the currents swifter, but with au average depth of only 
10 ft. A bar about 2 ft. under water, near the east shore of 
this channel, was reached, and a motg built of the same kind 
of materials used in the breakwater. 

East Shore Sand Bar.—The bar along the east shore is 
rapidly cutting away. ‘The wallof ert on the breakwater 
is about 2 ft. above the higher parts of the bar opposite its 
easterly end, and it is expected that the first flood will 
cut through the bar at the low ground below Blacksnake 
Creek and find its channel in the bayou and along the high 
bank of the east shore to a point some distance below the 
bridge. The old channel between the breakwater and the 
Kansas shore, as far down as shore protections 5 and 6, will 
soon be filled with sand and silt deposits to a height above 
ordinary floods. The bréakwater is so constructed that. it 
may be undermined by an impinging current until it shall 
sink to the bed-rock, and still can the riprap wall at 
nearly its present height. The current in the river can never 
have a velocity sufficient to carry it away while the present 
space is left between its east end and the east shore, except in 
the event of a cut-off along the foot of the east bluffs imme- 
diately above the city; and Colonel Mason is confident that, 
even in that case, it would direct the current and save the 
point of land on the Kansas shore below Elwood. 

The “ Shore Protection” immediately above the bridge, on 
the Kansas side, known as “ Weaver’s Dyke” (6 on the map), 
is built substantially of like materials and in the same man- 
ner as breakwater 4; but it serves a different paren. It is 
1200 ft. long, nearly parallel with the general course of the 
river, crowding the channel coagrey | towards the east side. 
It was built in water from 12 ft. to 15 ft, deep, but an im- 
pinging current working on it during two months has under- 
mined the outer edge and allowed it to sink, in some places 
to a depth of 25 ft. without disturbing materially the height 
or line of the inner (shore) side. The space between it and 
Kansas shore has been filled with sand deposited by the 
water in the river, so that it is now dry at low water. The 
distance from the lower end of this work to the east bank is 
1000 ft.; and Colonel Mason doubted the economy of building 
it further into the channel until a spring flood should have 
passed and indicated what was best to be done should more 
work be thought necessary. 

He was confident that the next flood would furnish such 
experience as would enable them to successfully control the 
river from Belmont to the bridge line, so far as it may be in 
the interest of the Bridge Company to do so, fora sum not 
exceeding three-fourths of that estimated in the first report. 
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i the suecess and with which the work has THE CARDIFF SHOW. charges.. About the time that the Calder Works 
during the past long and severe winter, he To rus Eprror or Eneineenina. Seles te ta begun north of the Forth, at. 
anew of, noueng, Be ree ot conmiciiog He See asat| Srp, Permit me to correct # small error in your able bee gs Bia , om the- in by 
contemplated. What was antici took place. The | account of the Cardiff Show in a recent number of your | Messrs- and Wilson, now , and of 
oT ie pone athe an I “9 21st, and brok ith jo Is orter’ oe oes panipae sg it altineatel proved ote wiaeleatal, ane 
rise of 9ft. above low ter on the 23nd, Sie Sea teaah oc Aveing aan oi > : caging, you say the feed tank | aftacomnds wad ee pry and 
; ; has fixed to it one of Kérting’s injectors, w it should be | 728 many years both at Carron on 
by successive 3 the difference of level of | one of ing’s “elevators,” which have been specially de- the Tyne. The Devon Iron Works, near Clackmannan, 
th rarfae ofthe water sing smote 0 in alt mile | gnedfor the purpose named by you, va, for filing tration, | ale north of Che Forks wore commenced in 1703 by Bees. 
’ ~ = th ne the circumstance that the furnaces were cut in the 


ps end eo was — Me —_ ak the ino Zareed 

against upper end of 4 On 24th the ice 

300 fe below the end of 4, first against the east bank, the 

gore extending westerly nearly across the river, causi 
whole current to strike the head of “ Weaver's Dyke 

with such force as in a few hours to cut a channel 34 ft. 

and undermine the face of the “Dyke.” The Dyke “ta 

over” in the manner expected, and remained @ complete 

breakwater; so far proving the ability of the materials 

and the plan adopted to accomplish the desired 

The channel opposite the east 

660 ft. wide, and the whole bar 
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snake Creek rapidly becoming narrower by the washing of 
the quent dissstel towards it by breakwater 4. The ice 
was hard enough and flowed with force as to saw off, 


at the surface of the water, elm piles 

Under date of May 7th, Colonel 

“ The affect of the ‘ Dykes’ is 
end of 4, where the channel in Fe’ 
to day it is 900 ft., and whereas, in 
tendency of the ‘ surplus’ water was to 
shore, to-day it is running toward the Missouri shore 
such effect as to have already carried away a third of 
great bar in front of the town, about 150 acres. This 
one of the obj sought while buildin - 
impossible to say positively what the effect 
until after the June rise has passed. As a prudential measure, 
1000 piles are in readiness in case of accident to dy 
Stone is in yard for entire bridge; iron ee wey ay? i 
ordered and under way; and money to complete the bridge 
on hand, and it will be done during the present year.” 

The superstructure of the St. Joseph Bridge is to be of iron 
throughout (with floor for both railway and highway traffic), 
resting on stone piers and abutments sunk to be rock. 
Its total length is 1300 ft., divided into three fixed spans of 
300 ft. each, and one pivot draw-span of 400 ft. 

The bed of the river here, as at most other points, is in- 
cessantly changing ; hence the following statements simply 
indicate the general average. difference in elevation 
between high and low water at St. Joseph is 22 ft. Borings 
on the line of the bridge show the bed-rock to lie quite 
uniformly level at 67 ft. below high water, or 46 ft. below low- 
water line. During the stage of ordinary low water, the 
main channel at the bridge site has, during the past season, 
hugged the east bank, where for a width of 400 ft. the water 
is from 16 ft. to 25 ft. deep, running 4 miles per hour. West 
of this it shoals rapidly up until the sandy bottom appears. 
The depth of water at the different piers as located has been 
during the six months ending April, 1872; 
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Pier No. L., east abutment «.0n shore. 
a IL, draw pier ..« .-ay 25 feet. 
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pa VL., west abutment - yy on the bar. 


Operations were begun on the west side; and a yard laid 
with tracks, having been provided for stone, timber, &c., a 
railway pile bridge was built out from the bank 750 ft. across 
the bar, tothe location of pier 4; and its anence was 
secured during ordinary water wo extensive dyke of brush, 
earth, and stone, built out just above it at such an angle as to 
deflect the current to the opposite side of the river and away 
from the works. These arrangements, Colonel E. D. Mason, 
the engineer to the bridge, in his report commends as the 
best he ever knew for handling so large a quantity of 
material with rapidity, ease and economy ; and it is instanced 
that 4000 cubic yards of cut stone were so stored and marked 
that any course could be removed without disturbing any 
other, and there has been unloaded in one hour by the 
ordinary working gang 70 cubic yards of dimension stones, 
each weighing 1} tons. 

The general plan adopted for sinking the piers was by 
undermining, excavating the material from beneath, and thus 
lowering them by their own weight. Air re was used 
to force out the water from a chamber at the base of the pier, 
enabling the workmen to remain there. The pier was, then, 
to be an inverted caisson, inclosing an open chamber sufficient 
for all operations. 

The ordinary sized river piers are 9 ft, under the coping at 
the bridge seat, the caisson for which (taking pier 4) was 
constructed as follows : 

Exterior dimensions at bottom 24 ft. wide and 56 long, 
with rectangular corners; sides and ends batter from bottom 
towards each other in ratio one of horizontal to twelve 
vertical ; caisson of 12 in. x 12 in. hard wood timber through- 
out, and divided into 2 ponte the caisson proper (13 ft. high) 
—that which incloses the inner working chamber; and the 
grillage or platform of timber (7 ft. high) between the roof 
of this chamber and the bottom of the masonry—making a 


total of 20 ft. from the bottom of the caisson fo that of the | i 


”” (To be continued.) 








Canapraw Rattways—tThe first sod of the North Shore 
Railway has been turned by Madame 
burg, Farnham, and Yamaska Railway Company has adopted 
8 gauge; surveys of the line are expected to be com- 
plcted in September. Application is about to be made to the 
ewer ey ft for the construction of the 
Northern Colonisation Railway from the Ottawa Deep River, 


Upper Ottawa. ‘ 


Canelion. The Philips- | i 





lad to su ly any of your correspondents with further in- 
formatiod? about 6 
And I am, Sir, your obedient Servant, 
Sole agent for the United Kingdon, 
¢ for the Uni i 
84, St. Ann’s-street (Cross-street), Manchester, 
July 29, 1872. 


sr,~ Wills ——e or ENGINEERING. 
you ki permit me to correct an error 
which sppears in your Lege of July 26th, in the notice of 
Wightman’s y exhibited at stand 197 of ‘the recent 
eer a One %e pa 
no “rings sliding on the barrel, 
worked by an eccentric,” as stated in your notice. 
Believing that the error arose from the want of 
facilities for examining the construction of that portion of 
pump which was submerged in water, 
I remain, Sir, yours ully, 
Groner WicHTMAN. 
Manchester, July 31, 1872. 
abst i publish Mr. Wightman’s letter, but we 
he is q about words. If Mr. Wightman will 
forward us a tracing, we will illustrate his pump, and our 


scription gave a 
SCOTCH IRON MANUFACTURE. 
On the Rise and Tapas of Ga Hie Manufacture of 
a 


By Mr. Joun Maren, F.C.S., Glasgow. 
Tue author stated that iron-making in tland com- 








menced in Carron, near Falkirk, in the year 1760, the origi 
aod bis | 


partners of the company “y- Dr. John Roebuck 
two brothers, Samuel Garbet (who was in partnership with 
Roebuek in a chemical factory established in 1749 at Pres- 
tonpans), and several members of the well-known Cadell 
family, of Cockenzie, in East Lothian. Roebuck was the 
moving and guiding spirit in this new industry in Scotland. 
He ranked high as a man of science, icularly in rape | 
and metallurgy, the principles of which he constantly ai 

at applying in manufacturing industry. In course of time 
the blast furnace was supplemented by others on im- 
proved plans, and the production steadily i 
works were speci interesting in their early histo-y, on ac- 
count of Smeaton’s blowing apparatus erected there, Watt's 
ceipommennen ts with his steam engine, and the rapid increase 
in the make of pig iron, and the extent and variety of their 


manufactures in iron, especially the famouscarronades, the pro- 
duction of which was long the iality of Carron Iron Works. 
Malleable iron was made at some time i to 


1792, when there were five blast furnaces and all the other 
a py tye pte extensive and varied 
business. first the eapi' ho Company Sa ores 
en a _ it was very soon barery ony Rey ay ee “se 
1773, mpany was incorpora’ y harter. No 
very marked progress had characterised the history of the 
Carron Company for many years of the present century. 
Mention was made of an mere ee producing iron at 
Bonaw or Lorn, in Argyleshire, in year 1763, since whieh 
time the furnace has been wrought with more or less regu- 


fuel charcoal made in the neighbourhood. Next followed 
Wilsontown Works, in the “ey: Ward of Lanarkshire ; they 
were commenced in 1780-81 by two brothers named Wilson, 
natives of the district, but for a long time settled in London 
as Swedish merchants. These works became very important 
and extensive. A forge was erected, afterwards increased in 
extent, and in 1804, a rolling mill was erected. The Mesers. 
Dixon, of Govan, acquired the works in 1821, and carried them 
on Vi usly, with but few stoppages, till 1842. It was here 


urnace 
first solved, under the management of the late Mr. John 
Condie—who was wy me likewise, of the well- - 
“spiral tuyere,” one most i t agencies in 
hot-blast invention. The Omoa Works, also ‘in the Upper 
Ward of Lanarkshire, which are no in existence, and 
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malleable iron in Scotland, and the improved appliances 


The | which have been brought into use in recent years. 





acting upon a 7001b. hammer, 


E 


, and is the attentive study of intelligent 
illerists who comprehend the unmechanical characr 
ter of the French stud rifling. 


Ayornsr Disantzp Gux.—Whilst H.M.S. Agincourt 
uae teniinp hes See a fe ae ee oe 
rpm tet arian ee ena —Rewne tr ete | 
at the muzzle to a length of 24 in. r 
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ON THE GENERATION, OF HEAT 
DURING THE BESSEMER. PROCESS. 
By Ricu Axzrmay, Prorzssor aT ea epee te ae, Te 

SrockHoLy.* 


from 
“Mim ealpninsione of hash gpracubod in. tha: fore: 


going are based on the ae 
rising of the atmospheric air ugh the Bessemer 
bath, the whole of its oxygen is completely utilised, 
so that only the nitrogen contained in the blast, but 


no part of its oxygen esca) from the bath ina free | tha 
form. If, on the other d, the oxygen should 
not be completely absorbed by the Pros ar loss of 


“heat will be the natural consequence ; in the first 
place because the generation of heat in a certain 
moment of time is diminished in the same proportion 
as the utilisation of oxygen is lessened, or the refin- 
ing process retarded, and in the second place be- 
cause the free oxygen, just like the nitrogen, 


absorbs heat, which escapes, without profit, = P 


the oxygen from the furnace, The waste of 
duce, moreover, will also be somewhat in ~ 

this, becauses the gases which fill the furnace are, 
in this case, oxidised, and therefore, in their turn, 
oxidise a portion of the iron bubbling at the sur- 
face, y converting it into oxide of iron, which 
is not retained i in the slag, but escapes as a reddish- 
brown smoke with the gases. 

If the air is forced too co quickly through the bath 
the latter will not have time to a the whole of 
the oxygen, and the more or less complete utilisa- 
tion of that substance by the same description of 
pig iron, depends, in consequence, on the time occu- 

ied by a particle of air in ascending through the 
th. Again, Pas time of contact between the metal 
and the blast is increased with the depth of the 
bath, but decreases with the pressure of the blast, 
and it is clear, therefore, that already, on this ac- 
count, the depth of the bath and the pressure of the 
blast mnst be made in some measure to correspond. 
Furthermore, it is hereby made equally clear that 
in a cupola converter with vertical tuyeres placed at 
the bottom, so shallow a bath cannot be profitably 
employed as will be practicable in a Bessemer con- 
verter with horizontal tuyeres, for in the first-men- 
tioned description of converter, the blast goes the 
nearest way straight up through the bath, while, in 
fixed converters, on the contrary, it must describe 
a curved line chiefly depending as to extent on the 
ressure of the blast and the. depth of the bath. 
Even i in a cupola converter, however, the depth of 
bath need probably not require to be increased in 
full proportion to the blast pressure, for the stronger 
this pressure is, or the r the blow of the blast, | 
the more intimate should the contact become be- 
tween the air and the icles of iron, and the 
more easily would, therefore, the metal be enabled 
to absorb or utilise the oxygen. 

The absorption of oxygen does not appear, how- 

ever, to =— exclusively on the cireumstances 
hitherto dwelt upon, but just as different descriptions 
of pig iron at their tapping from the blast furnace 
ot. § show different dispositions for being oxidised, 
some af them eat or burning a great deal more 
than othe so it has, in like manner, appeared 
at the Swedith Bessemer works, as if Bessemer pig 
irons of different compositions were more or less 
soo to absorb oxygen; a -pig iron seeming 

a longer pe riod of contact between the 

Scammed of air and an and a stronger blast pres- 
_ for a complete absorption of the oxygen ot the 
—_ than a less grey or white iron. It is therefore 

, in order completely to utilise the oxygen 
of the blast to increase the depth of the bath in 
proportion to the q ay Se the a iron. In the 
contrary case, or if w a more than 
=e grey pig iron, the di bath should 

be made as Pow as could oasibl be compatible 
with the absorption of the oxygen by a whiter, or 
= 3 of Page iron, it would, in most cases, happen 
first so-called refining or slag-forming 
pon fe that the before-mentioned reddish-brown 
smoke which is produced by an incomplete utilisa- 
tion of the oxygen, would make its appearance, 
accompanied, moreover, and from causes ‘explained 
above, by a decrease of heat in the process. 





* ee Technical Journal, Stockholm, 1871, 


eannes ta Sepnen ot eens Se a iron 
ee ee» Se eS ne 
the warmer of two otherwise 


material influence, 


* By 








ef ame wlees faring: So Dee ant She 
aie it is nevertheless bable that the chief | 
cause of a lessened di in pig iron to absorb | the 
oxygen, will be found in the of sili- 
con which it contains. It has 
the foregoing, that the richer in silicon the Bessemer 
pigiron is, the hotter will the charge become, 
the greater admixture of silicon does not retard 
the | process too much, nor prevent a complete utili- 
sation of the oxygen of the blast. But in order that 
these conditions may be fulfilled, it is again evident 
from the reasons above given, that the more grey 
peers puma rich in silicon is the pig iron to be 
goon upon, the more abundant must the supply 
t 


be, and in consequence epee 2 e 
foree required ; the more so as a very k and 


hitic pig iron usually is comparatively thick-flow- 


ne 


ings ard consequently, offers greater resistance to 
e 

One foot is considered about the covery 
of bath for the Bessemer vessel ; rg 
would hardly suffice to insure o> a ne 
making use of a moderately hard pig iron free from 
manganese, and a pretty eo ey sal le blast pressure, 

Having thus, in general outline, touched on the 
usual circumstances which produce more or less 
heat in the charge of a Bessemer furnace, we will 
news in conelnains endeavour to ascertain also a 

uence, in this be expected m 
sundry projects, either sither already essayed in some 
place or another, or slhogether untried, to obtain 
sufficient heat in the Bessemer process, even with a 
No. 3, or white pig iron. 

As, generally speaking, no separate fuel is em- 
ployed i in the Bessemer process, it readily suggests 
itself to try the use of such fuel for raising the tem- 
perature in this as in others. ith this 
view experiments were commenced at Neuberg as 
early as the year 1867, to inject charcoal dust with 
the blast ; a procedure which is said to have been 
afterwards generally continued at that place, and like- 
wise to have been tried, at least at intervals, at some 
other Bessemer works. That the degree of heat will 
be Lpamounas increased hereby is natural, but it is 

yo gory ly obvious, that if the process is to be finished 
with the same rapidity when charcoal dust is 
being injected as when it is not, the supply of blast 
must be more abundant than otherwise, inasmuch 
as part of the air is consumed for combustion of the 
eb charcoal. The main ge is, however, 
ether the charcoal employed in this manner is 
utilised to greater or less advantage than if it were 
used in the blast furnace to produce a more grey or 
No. 1 pig iron. 

As it been already shown, the combustion of 

10 kilos. of the carbon of the Bessemer bath, with 


ua ET ey can eee ne 
Epxe grad investi t further 
hay: pons nn ga in accord- 


oh oe With god ite an See, ep So faphe 


furnace, for the consumption of char- 
coal which w err cor ened uce in the 
ay yer ac ie, Ree SPF grey to obtain 
ws shiek degre of process, 
y as such can be produced per hargesd 
— of charcoal, if only the stove 
werful en: Saamsiate tho Wash fveaes wih 
ted blast. 


hess 
rae he advocated by Messrs, cies od. Teane, 
raise 


is 
to. empl hosts bedi’ te seen prize of 1000 Sorin 
thy offered in Austria for a successful realisa 
“Hain this idea. i 

regard to the great amount of blast- 

rrequired for the Bememer process and to the 
quantity .of gases w: in a highl 
footed mate the furnace it i not dike 
cult to conceive that the heating of the blast ought 
4 pen. meters edvaniegs, ut for this p 

is necessary e blowing apparatus be 

sufficiently powerful to be able, notwithstanding the 
attenuation of the air caused by its higher tempera- 
ture, to force in so large a volume of it that the 
process may be comp with the requisite 


ity. 

the additions of heat, which are supplied to the 
Bessemer bath by combustion with atmospheric air 
at. different degrees of temperature of 10 kilos. of 
iron, carbon, and silieon, are calculated in the same 
manner as has previously been done with unheated 
blast, and if the y Rime heat of oxygen is assumed 
to be 0.2182, the following quantities of heat will 
result ; 


is 
a 
to 


Of 10 kilos, Of 10 kilos. Of 10 kilos. 
of iron. of carbon. of silicon. 

Deg. temp. calories. calories. calories. 

With blast of 0 7224 4752 61742 
Wi 100 7520 6183 62925 

n 200 7816 7614 64100 
9 800 8112 8895 65291 
r- 400 8408 10276 66474 
” 500 8704 11657 67657 
- 600 9000 13038 68840 


The greater the quantity of oxygen fe for 
the combustion of any given substance, the greater 
will naturally be the accession of heat obtained from 
the heating of the air by that substance. Conse- 
P oyared the accession of heat obtained, by heating 

e blast, is comparatively greater from the carbon 
than from either of the other substances. 

Let us now see what accessions of heat would be 
produced with blasts of different temperatures 
ton of Bessemer pig iron of such a description that 
in conversion there would be oxidised at a blast 
temperature— 








ofoe §of100° 

calories. calories. 

1.00 per cent. of — ow 61742 62925 
425, we 20196 26065 

& 00 ” = ve 43344 45120 


Of200° Of300° OFf400° OFf500° Of 600? 
lori lori lori lori 


64108 66291 66474 67657 68840 
81984 87804 48678 49542 56411 
46896 48672 50448 52924 64000 





125282 184110 





142988 151767 160505 1694238 178261 





atmospheric air, produces an increase in heat of 
4752 calories, but the injected charcoal dust does 
not possess the same temperature as the carbon 
contained in the pig iron; it must first be heated 
up.to that point in. the bath, for which p 
2.4 x 1400=.3360 calories are consumed, and the 
accession of heat obtained by combustion of 10 
kilos. of injected charcoal dust is consequently re- 
duced to 4752—3360=1392 calories, w. would 
searcely suffice to raise the temperature of 1 ton 
of molten iron 9 deg. Were the object, therefore, 
by the injection of charcoal Frag to make up for 
the heat generated LP a portion, say, 0.5 per cent. 
of silicon contained in the pig iron, it would be 
necessary, inasmuch as tag, combantien of 0.5 per 
cent. of silicon increases the heat.of the Bessemer 
bath by 61,742 x 0.5 = 30,871 calories, to inject 
30,871 : 1392=292 Ib. of pure carbon, or nearly 
5 barrels of charcoal for ev ton of pig iron, — 
As, moreover, Professor Kupelweiser has pogete 
the observation that a portion of the charcoal dust 
has not, in point of fact, the time requisite to be 
consumed in the metallic bath, but that its com- 
bustion is first effected outside of the neck of the 
retort, it seems to be clear that the action of so i in- 
considerable a charcoal injection as it.is 


tn. | to make at Neuberg, 7,8 t0-6: gee. puma. She 


weight of the iron, cannot produce an 
appreciable effect; in full confirmation of T whieh 


These accessions of heat would—if the specific 
heat of the molten iron is assumed to be 0.16, and 
no account is taken of the slag which had ‘been 
formed—for the several degrees of temperature of 
the blast correspond to the following increments in 
the temperature of the bath : 


788 46838 804 ose 1004. 1059 #1114 


It is clear, therefore, that if the bath of Bessemer 
pig ae in’ order to attain a sufficiently high de- 
gree of temperature, only requires the accession of 
a certain amount of heat, it ia it is possible to employ in 
the Bessemer process, without detriment, a pig iron 
less grey in proportion as the temperature of the 
Bessemer blast is raised; In this manner it is easy 
a a blast. cevseethpdet oA 
there sho not uired a greater proportion 
than 0.35 per cent. of ailicon in the pig ah pera 
tain as great’a heat during the process as can be 
produced with a pig iron containing 1 per cent. of 
silicon when the blast is not ane a as has 
been ‘stated above, it is necessary for purpose 
ee eral anaie 
conversion with heated ie to adek aren he ee 


as with cold ; and if to this is first, the cir- 
cumstance that the loss of heat in benaaitias. 








a tus must be very considerable in places’ 
wnt ae tervals hiberéon the blowings are so 


long, as is usually the case with us in Sweden, and 
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then and principally the increased difficulty which 
undou y arises the heating of the blast, to 
keep the tuyeres in proper order, it may ps 

be a question whether it will not be cheaper, 
when the injection of charcoal dust is not simul- 
taneously resorted to, to procure, with the as- 
sistance of powerful heating apparatus for the blast 
furnace, and without extra consumption of char- 
coal,* a rare AY iy: or No. 1 pigiron, to be 
able to dispense wi ¢ Bessemer b heating 

altogether. 


, on the Se had, the Bessemer hot blast 
can, in some way, and without the too rapid de- 
struction of the tuyeres, be combined with the in- 
jection of charcoal dust, its action ought, as was first 
pointed out by Kupelweiser, to be very powerful, 
and it would even a as if in that case a pig 
iron, almost as poor in silicon as that used for re- 
fining in the charcoal hearth process, might be em- 
P with advan in the er process. For 

0 kilos. of charcoal t in air heated to 500 deg., 
would: increase the heat of the Bessemer bath by 
13,657 calories, while 3360 calories would be re- 
quired to heat the charcoal from 0 deg. to the 
initial temperature of the bath, and the accession of 
heat produced by 10 kilos. of charcoal would there- 


fore, in this case, amount to 11,657—3360=8297 | of 


calories. The quantity of heat infused into the Bes- 
semer bath by the combustion of 0.5 per cent. of 
silicon with cold air, might, therefore, when the 
blast is heated to 500 deg., he indemnified by the 
injection 0.5 x 61,742 : 8297=37 kilos. carbon, or 
about 0.7 of a barrel of charcoal per ton of pig iron. 
To arrive at’a correct estimate of the effect pro- 
duced by the Bessemer hot blast in combination 
with the injection of charcoal dust, it should be 
observed, in conclusion, that in the calculation last 
made no account has been taken of the influence 
which the heating of the blast to 500 deg. in itself 
exercises on the tem ture of the bath ; but about 
this, something had been said previously. 

Another method of raising the temperature in the 
Bessemer process would be to inject oxygen gas, 
but in regard to this the question arises, whether 
such gas can be procured at so low a cost that its 
use would bring — advantage, and in order to 
estimate this, we will, in the first instance, examine 
how great the accession of heat to the bath would 
be if the conversion were effected with pure 


oxygen : 


10 kilos. silicon ) # Combustion with ¢ 5 99 .-74919—74812 
42.5 ,, carbon > Bamixed oxygen.) 4/95 20012=85051 


60.0 ;, izon Exeaeerss She Dent 6.00 x 10408-62958 





222821 


The amount of heat generated by the oxidation of 
the above assumed quantities of silicon, carbon, and 
iron would therefore be sufficient to raise the tempe- 
rature of the bath nearly 1400 deg., and even if 
all the heat recs m the silicon were de. 
ducted the bath ought consequently, when con- 
verted with oxygen, to be 100 deg. hotter than has 
been considered necessary for an average tempera- 
ture of the process, The use of unmixed oxygen, 
however, could hardly come into question, but if em- 
ployed, it would probably be in an admixture with 
atmospheric air, and if in order to ascertain the 
value of oxygen in this respect it is desirable to 
investigate, for instance, how much extra oxygen 
would have to be mixed with the .air to produce 
the same increase of temperature in the at me of 
the pig iron above treated of as would result, with- 
out an extra admixture of oxygen, by heating the 
atmospheric air to 500 deg., it will be found that for 
this purpose the air must be mixed with barely 
19 per cent. of its weight, or 17.3 per cent. of its 
volume of oxygen, The nitrogen present in un- 
mixed atm eric air takes away from the bath, 
for every ton of pig iron, 222,821—125,282 =97,539 
calories, which loss of heat, if the tem ture of 
the bath is to be the same as when a blast heated 
500 deg, is employed, must be ht down to 
222,821 —169,423 =53,398 calories, it in order 
to make this possible the quantity of nitrogen per 
ton of pig iron must not exceed 53,398 : (0.244 
1400)= 166.32 kilos., which is contained, together 
with 46.68 kilos, of oxygen, in 202.9 kilos. or 2536 
cubic feet of atmospheric air, while for the said 
purpose are required 370.6 kilos. or 4630 cubic feet 
of unmixed air at 0 deg. temperature and a medium 
barometric pressure, to which the quantities of air 
and oxygen are here always reduced. To oxidise 


‘Ben? ‘he “ Annals of the Iron Office, Btockholm, 1871,” 





P 


+ ol ee Be pg on, require in al Haid grec gavotte ies 


85.24 kilos. of oxygen of w consequently 

case before us 85.24 — 46.68==38.56 kilos. or 440 cubic | tions. 

feet per ton of pig iron, must be intermixed with;} Case 

the atmospheric air. curves, 
That an entire or partial exchange of the Besse- | ing the 


of the cross- 
mer blast for steam would not be attended by a iat, mad abe Sie depeunes framed Raltaeh poked 
higher, but on the contrary by a considerably lower | of the curve. 


temperature than- when air is alone is employed 
can be easily gathered from the calculations 
sented at the beginning of this memoire, inasmuch 
as they show that in Bessemer refining with steam 
it is only the silicon that, in being oxidined, affords 
any accession of heat, while the oxidation, as well of 
the iron, ‘as especially of the carbon, on the other 
hand, are attended with a positive lowering of the’ 
temperature. As the silicon is chiefly oxidised 
during the commencement of — ene only 
at that , or during the ing period, that 
there should ever be any question of injecting steam, 
and the object of so doing would in that case be to 
eliminate sulphur in some degree, but even at this 
stage the introduction of steam will a less 
elevation of temperature than would have been 
attained by the injection of a corresponding quantity 


air. 
It has also been proposed to inject, through con- 
centric double pe, air and hydrogen, to form 
water by combustion, and thus produce an increase 
of temperature. But the water which is formed in 
this way would, in ascending through the bath, be 
again decomposed, and thereby absorb just as much 
heat as was engendered by its formation. The con- 
sequence of such an arrangement could, therefore, 
hardly be any other than a cooling proportionate to 
the injection of oo for no heat can very well 
be generated by the hydrogen in such a manner. In 
fact, the latter will in this case rather compare with 
nitrogen, and will like that gas, while rising through 
the bath, absorb heat and then ey it away from 


LF 
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the furnace, while on the other the only heat 
engendered would have been produced by the injec- 
tion of air alone. 
4a 
RAILWAY CROSSINGS. Let A and E be the centres respectively of the 
SEVERAL papers haye appeared of late in this | curves, CR and BC, the lengths AC 

journal on the above subject, These have been | being fixed, and also the length LB; required the 
chiefly confined to the more simple cases that are of the crossing C, and yet ge rome) 
met with in practice. This, and the follo ce, XC Fig. 1,) Join A E, and produce A L 
articles on the subject, will consider cases which | to P, making 1 canal 0 55 ees & PE 
have not as yet been brought under the notice of |is evidently parallel and equal to LB, From C 
our readers. The subject is one of , interest, /on EA drop a perpendicular, OH ing AE 
especially to those connected with railway or tram-|in H. Then the sum of the angles, EA C+C AE 
way engineering, for many reasons. Calculating | is equal to the angle of the crossing. 


of the spreads of, and distances to, crossings, may ly seen by 


a 
Ps 


greatly assist the engineer in laying out station | which is the angle of crossing, is 
ially where, as in large towns, the limit | angles before mentioned (Eue. L 16 


yards, 

of land which can be acquired is much circumscribed, 

and enable him to use up every foot of available 
und in the best ible manner. These calcu- 


a 
ete 
aN 


ations, though rather above the pte ames § Let Che preston pees: 5 then AH will be 


of platelayers, will much assist and lessen their 
when the exact point of every crossing and heel of 


greater than . 








every switch can be pointed out by the engineer to /(AC}CE)(AC+CE) 

an a i . - ms 4H+HE= AE ’ 
Such considerations as these should urge the -~HE 

younger, if not the older, members of the profes- AH= oe Ce ) < 


sion, to give a great deal more attention to the sub- 
ject than has hitherto been done, and it is hoped 
that the following articles may do something to- 





nEn4*== ae HE) 


wards that end, though it is considered by some| The proof of this may be found in former papers 
engineers as ‘‘mere platelayers’ work.” The most | on the subject, and therefore it is unnecessary to 
simple rules possible in trigonometry have been repeat it here. 
cook, gd Gave these may seem a rather round- HC=/7(A0+AH) AO—AH) 

H¢ ° 


about way from a trigonometrical point of view, 
yet they will be found easier to work out with 
—— and logarithms than the other methods 
which might be used, would be. For working out 
these calculations, Chambers’ Book of Logarithmic 


XG =m sin of angle HAC, 


F-o= nat sin of angle HEC, 


Tables will be found ‘the most convenient, as the (HAC-+ HEC) =ACZ=angleof ing, which 
be expressed in ratios 


newer editions contain natural tangents, cotan- 
gents, secants, &c., which are not to be found in sae ‘ 


The cases which will first be investigated are of 
this sort: “Crossings on curves or straight, one 
or both of which curves or straights do no¢ continue 9, &e. 
from the crossing to ‘the junction of the two sets 


many logarithm books. Cot.p ACZ 
2 


this class of crossings there are of course almost 


by the following 
=ratio of spread to 1, as 1 inj8, lin 


pana sin PAE, 
PAE+HAC=XAC, and 


innumerable exam: to be found, and only the|AC X nat sin XAC=XC= perpen- 
Gusta hash totais tiedig"On Guede alteeo-gi SEES erent rete caren 





be discussed. These crossings may be divided into 
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radii, 


‘Case II.—Given the length of the 
hee ecslid the length of 


the angle of the : 
stenight and distance to the, crossing. 


- P E 











rx 
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Product AL 
Ax 

to 

point, F. 

gee aE CF is Gee angle of 
e : 

EC x nat sin EOF=E 

EC x nat. cos EGF =C 

AF?4 FRE2=A os 

la cee 


E+AP) (AE-AP)=P E=required 
vi length of straight. : 


a 


F, 








PE_natsinPAE) 
Gage. * f= oe ee Angle MAC..” > 
5a Simoes See 
A C-+nat sin X A C=X-O = perpendicular distance 
(ie require pt 
Given the ‘of , one of |: 
adi id saint of alamo leng 


al 
In this case we have given the length, BL, also 


suppose EC the radius, which is fixed; we have also 
the angle of crossing, equal to the angle EC F, re- 
Comey. the radius, A C, and the distance 
ig. 2). 
Let the required radius A C=z. 
Then, with a construction similar to that in 


Case IL, 
ECxnat sin ECF=EF 
EC xnat cos ECF=CF 
Then in the trian ge Art, 
(+P oad 
And in triangle A F E, 
(e+C FY+E F*=A E? 


os (@+P R)*+ E*%=(2+C F)*+E F? 
2?+2¢PR+P R?+P E?=2*+22C F+ 
C F*-E F? 


22(P R—C F)=0 FE F?—(P R?+P Et 
9a(P RC F)=EC!—@R+P BE?) ) 
ae +FP E*) = the required radius, 
distance XC may now be found as before 


stltzie ; 


i 
E 
8 
2 


these connexions will come in under that heading 
in future articles, and it is merely mentioned at 
resent to show their application. This sort’ of 
unction is now much used instead of the usual 
‘‘ three-throw switch,” which is apt to get readily 
out of order, and cannot be i safe, for 


main lines especially. 




















This 


_ }manz sas.one curve starting a A and the other at ei 
ud Ieeving 4 the ition of straight given in the 


ABis usually determined 


ht rails and rails of the connexion for the 
the other connexion B M to work. 
NvuMERICAL Exampre, Case L 
Refer back to Fig.1. Let AC=944, EC=600, 
and LB—30. Then AP=AL+LP=—1539.29. 


JE PPP EA E=s 1639.29" +30" = 1539.58 
AH-HE=(AC+CE)(AC-CE)_ 


i by just leaving sufficient room at the point B between 





AE 
(944+600) (944—600)_ 
1539.58 as 844.06 
AH—AE+(AH-HE) 








2 
1539.58-+344.98_9 49.98 


nH AE-(AH-HS) 





1539.58 —344.98_ 504 30 
2 
H C=,/(A O+A H) (A C—AB) 
v (944+ 942.28) (944—949.28)=56.96 


















1 ee _56.96 , 
ion" sin HAC 344 =snat sin 3°.27.55 
BC a nat sin HE C=55.96 _ nat sin §9,96.85' 


Cot $ of 8°.54.40' ae ag 
cot ore oad 6.42, or spread 1 in 6,42 


Fé yitastee ee 












PE 80. ¥ Rone wee, 
Sef os lhe 

4 rs ; = *_ * : 54! 
AC.snh sin X A Om044yénnt on 4858484" X C 
= DUS muire Ais , 


Pants, August 13, 1872. 
Tue French Marcu Monorory. 
On the eve of prorogation, the French National Assembly 
passed the law which gives exclusively to the State the 
privileges of manufacture and of sale of matches. The new 


ii 








tax 

were sold 
price. It 
15,000,000: m) ed, ‘w 
being increased. These appear to be somewhat ground 
tad foqurts os Mts tonteial ond siteerchag Wht toe a 
req so little ma’ an 
| price will create a host. of frauds. et (eee 

It is, moreover, a serious matter to stop short a consider- 
able industry, which utilises the resources of and 
mechanics, and which involves several other industries, 
--the mannfacture of chemical products, of .wax and 
sulphur ; which includes mechanical construction ; paper and 
cardboard-making, printing, and lithography, and which 











——— 
varies. each day with wonderful art, the nature, the 
forms,the colours, and the dimensions of its products. 

In place of these-worke of taste, the French public 
will be supplied with official matches; or, if some inventor 
should hit upon a process for getting fire without matches, 
he would be prosecuted for evading the law. 

Each time that the Government absorbs a new industry 
there is a great loss to the co prospects of the 
country;-the same reasons that have been advanced in 
the match monopoly, apply equally to the production of 
calicoes, and all other merchandise. 


Coat. 
The industrial journals are alarmed, with some cause, 
prospect of a tax upon English coal, which the 
Chamber briefly announces op its sitting of 








tion of the two other sources of supply— ium, 
requirements have also ; pl et 
almost arrived at the limit of production, Prussia, whose 
mines of Saarbruck, supplying our eastern provinces, 

to the Government, are subject to arbitrary conditions. 

It is necessary, then, before the chances of a cessation 
of the importation of foreign coal, which represents . 
60,000,000 quintals annually, to take every means for 
developing to the utmost the products of our coal mines. 
It is, above all, by the construction of railways direct from 
the coal-fields to the centre of consumption, by lowering 
tariffs, and the establishment of differential rates of freight, 
by the suppression of navigation dues, the improvement of 
internal navigation, that in our coal-fields, whose productions 
might be tripled, the extraction could be largely increased, 
and the coal crisis now becoming more and more inconvenient 
could be prevented. 


Oxuypric GAs. 

M. Lormet, Member of the Municipal Council of. Paris, 
has just communicated to the council his report on oxhydric 
gas, of which we have already spoken. 

In_ this report fhe author, after having sketched the 
history of the gas, declares the impossibility of stating the 
net price... The calculation of the Commission, based 
upon the notes of M. Tessié du Motay, are not justifiable, 
and in their late experiments the company did otherwise 
than they had announced—they emplo rich instead of 
ordinary gas. This gas is, it is said, inapplicable for public 
service, because of the complications of the apparatus, As 
to private service, certain experiments with particular 
burners seem to show an advantage economically, but under 
conditions unfavourable for general use. 

M. Lormet terminates his report by this conclusion,— 
that the right of laying down a system of mains ought not 
to be granted, and that on the demand of the company a 
Commission should be nominated to make fresh iments, 
The Municipal Council, after’ having heard the various 
opinions, has decided that it will neither grant the. permis- 
sion to lay down mains, nor will it nominate a Commission. 

The question thus finds itself shelved until some more 
satisfactory propositions are offered to the administration. 

Exazsrrion oF Domestic Economy. 

We noticed lately the exhibition of domestic economy, 
opened to the public on the 25th of July, in the Palais de 
l'Industrie. Many of the exhibits have not yet arrived, 
as in the case of the Lyons exhibition, and those things most 
interesting to our readers—machines and steam generators 
—are only now being placed. 

Thé ground-floor of the exhibition is occupied with heavy 
goods, such as prime movers, materials for’ construction, 
agricultural implements, carriages, &c. ‘The first floor is 
devoted more especially to: more delicate exhibits, such as 
clothing, food-products, workmen’s libraries, musical in- 
struments, the beaux arts (painting, sculpture, photography, 
&c.), séwing-machines, colonial products, &c, 

Amongst other things we noticed a little machine for 
making telegraph cables ; a screw propeller and gearing, 
driven by hand, which can be fitted at pleasure to the stern 
of any small boat; by the facility it possesses to vary its 
plane of movement to the right or the left, according to 
the wish of the operator, the boat can be steered at the 
same time that it is propelled. 

We noticed also a little hand-worked cultivator, the size 
and simplicity of which recommend it for garden service. 
It is moved like a wheelbarrow, and the blade which turns 
up the ground receives, by means of gearing, a rapid re- 


t, | ciprocating motion from the advancing wheel of the instru- 


ment, which is placed in front like that of the common 
wheelbarrow. The ‘whole instrument is in iron, of 
construction; and ‘comparatively low in price. A li 
mowing machine also attracts attention, by its simplicity. 
It isalso driven by hand, likea wheelbarrow, and is 
on two side-wheels. The forward one carries a cutter, and 
the motion communicated resembles that in hand-mowing. 
It is driven by means of a pinion, and, a segmental rack, 
through a reciprocating movement given by a connecting- 
rod and crank on the shaft of the carrying-wheels; a fixed 
eccentric on this same, allows the blade-carrier to slide in 





a groove formed in the arm that s it, at the moment 
when the blade has finished its 80 that it may clear 
the cutting-teeth as the ad 
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m MECHANICAL REFINEMENTS while others of no merit as to novelty or ingenuity, | that it is greatly preferred even by those who are 


No. XVII. 


To THE Eprror OF ENGINEERING, 

Sir,—I do not remember of having seen in a long 
time any little thing which seemed to me to be so 
thoroughly well studied as the absolutely frictionless 
journal box shown in Figs. '57, 58, and 59. 


Fic. 57. 


Introducing small cylindrical rollers between a 
journal and its surrounding case to overcome friction 
is old enough to be almost forgotten, but until the 
resent invention I think the.method adopted to 
cep the rollers in place has been to provide them 
with pivots working in loose retaining rings at each 
end. For various reasons that device did not meet 
the full expectations placed upon it, probably 
because of the imperfect workmanship of those 
times, partly from the soft material used, and 
mostly, no doubt, from the fact that the small pivots 
to keep them from wearing out had to be oiled, 
which, by gumming up the parts, would sooner or 
later stop the rollers, when a flat place and destruc- 
tion was the inevitable and sudden consequence. 

The device I am about to describe fairly promises 
to overcome this last defect, and tempered steel, with 
modern grinding engines, ought to overcome the 
others, so that an absolutely frictionless journal box 
is now in use, and it ony atin to be seen whether 
the achievement is worth the cost, as it is plain the 
result is obtained at the expense of. complication, 
or in fairness, I ought to say multiplication, for in 
fact that is the worst which can in justice be said 
of it. 

In the figures, the shaft, A, it will be seen, is 
retained centrally in the box or casing, B, by the 
anti-friction rollers, C,C, C, the same as in the old 
device ; these rollers are plain cylinders of tempered 
steel ground to perfection, and, with the shaft and 
case equally true ; all that remains to make a smooth 
running, frictionless, and enduring journal is a 
device which will keep the rollers in place, and be 


of itself also frictionless, and at this point com- | 


mences the new invention. 

The anti-friction rollers are kept a) and in 
—- by the separating rollers, D, D, D,; which 

ing smaller, and coming in close contact with 
them, will necessarily travel in the same, but revolve 
in the opposite direction. 

To better illustrate the method adopted to keep 
the separating rollers in place, I have shown one 
enlarged at Fig. 58, and by the arrows shown the 
direction the different parts take. As the separating 
roller, D, is, as is shown by the arrows, moving in one 
direction, and its inner surface moving in the other, 
there must be somewhere between the two a neutral 
point. That point being found, the ends of the 
rollers, which are longer than the large rollers, are 
reduced to that diameter. Now, by referring to 
Fig. 59, it will be seen that the flange, E, projecting 
under the reduced ends, prevent the separating 
rollers from getting nearer to the shaft, and the 
free loose rings, F, F, keep them from getting 
farther out. 

By this arrangement, all the moving parts roll 
cne upon the other; no sliding friction can occur 
between the parts, and unless the surfaces wear by 
abrasion, or unless they become clogged by an ac- 
cumulation of dirt, there seems to be nothing to 
limit their endurance. The device, I believe, is 
quite new, and the only application thus far has 
been on a tramway car, which it is thought will be 
@ good test. 

One of the most rising and unaccountable 
things in machine building is the amount of per- 
severance and persuasion required to introduce some 
inventions having on their face the stamp of success, 








rough in construction, and unsound in theory, meet 
with a ready sale and give good satisfaction. 

The new tilt hammer, shown in Fig. 60, may not 
answer to the latter class in every particular, but so 
far as meeting with extensive sale and giving great 
satisfaction, it does that certainly. 

The leading peculiarity is that the hammer does 


Fic. S58. 


not receive its impulse direct from the main shaft 
but through the yoke, A, which, though turning on 
the same centre with the helve, B, is only connected 
to it by the rubber buffers, C, C, which in effect 

ives the hammer the same action as the air spring 
in the Hotchkiss hammer. The adjustable buffer, 
D, assists in giving a quick pow blow. The 
motion is received from the eccentric, E, and the 
length of the connecting rod is adjustable by a 
right and left hand screw in the sleeve, F. ~ 

The throw of the eccentric is adjustable, as shown 
in Fig. 61, by loosening the bolt which holds the 


FIG. GI, 














experts on the latter sort and never used the old 
tilt hammer before isafact. . 

I have debated in my own mind whether in 
making public these unpatented inventions we are 
really doing service, for now that they are public 
property and all are free to use them, no one will 
want to embark in the introduction of an invention 


FIG. 59. 





when his neighbours are free to step in and share 
the benefits. : 

On the other hand if such inventions were left 
unnoticed until their value here is established, and 
some one was to pirate and patent them in England 
~ the inventors have no idea of doing so), then 

e nation as well as the pirate would be benefitted 
Wy the patent. THis is only another of the many 
illustrations to which ‘‘ Our Lords and Gentlemen 
and Honourable Boards,” have had their attention 


to the justice of granting patents to ori in- 

ventions, and that at any time, whether the tion 

is well known or not, proviees. it has never come 
ithin the realm. 
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STERN TRAVERSING CARRIAGE FOR HEAVY GUNS. 
DESIGNED BY CAPTAIN R. A. E. SCOTT, RN, 
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Att heavy guns mounted in the British navy are upon | mounted on the broagside, or in turrets, and have re-| the tra being effected by turning the turret and its 
carriages ané slides, the machinery of which has been more | cently been accepted also wholly for guns of 124-ton weight. | contents. broadside carriages are, however, mounted 
or less completely designed by Captain R. A. E. Scott, R.N., | In general terivs, those devised for turret guns differ chiefly | on traversing slides, turning on a fixed, or, asin the Hot- 
the late superintendent of naval gun carriages at the Ad- | from those used for broadside guns, in that the carriages of | spur, on a movable 
miralty. His plans hayé, however, been adopted in their | the former are placed on fixed slides, and are provided with | The Blonde is an unarmoured iron frigate cased with 
entirety for the 18-ton, 26-ton, and 85-ton guns, whether | trunnion-lifting or compound “vertical pivoting apparatus, wood of 5696 tons, and 1000 horse power, mounting 26 guns 
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of which two, each of 12} tons weight, are mounted on the 
low carriage and high slide which forms so distinctivé a 
feature in the more complete Scott mountings. A great 
reduction of shock of recoil is effected upon the slide, and 
consequently upon the deck, by thus diminishing the height, 
and extending the length of the carriage. The same decks 
and beams can, 

high slides and low carriages, than when the converse plan of 
attaining height for the axis of the gun above the water line 
is adopted. The machinery for running the carriage in and 
out is disconnected for firing, and the movements of the car- 
riage are perfectly controlled by bow compressors, which com- 
press short tapered plates attached to the carriage between 
long plates tapered in the opposite direction in the slide. The 
training machinery consists of the ordinary pinion and bevel 
wheel acting upon a shaft which drives a toothed cone roller 
in co rack fixed to the deck. Controlling brakes are 
attached to the training gear, and eccentrics provided for 
raising the carriage on its slide for running in. The fact 
that all the machinery is included in a slide only about 
6 in. longer than the gun, is noteworthy, as space is an 
essential consideration on shipboard, especially where it has 
to be protected by armour. The saving of labour may. be 
understood when it is stated that the same number of men, 
viz., 18, are allotted for working the 25-ton gun in the 
Hotspur on Scott’s broadside carriage, as for the 68-pounder 
of 95 cwt. on the old slides. Moreover, on an emergency 
the 25-ton gun could be worked at sea by four men, 
whereas the 95-cwt. gun can hardly be managed undér 
like conditions by its whole crew. The ease, safety, and 
regularity of the movements under all conditions of the sea, 
have wop fon these carriages high encomium, and in the 
late encounter off Portland between the Glatton’s turret and 
the Hotspur’s 25.ton gun, whilst the endurance of the 
former and the defeat of the latter were commented on, 
nothing but satisfaction was expressed as to the facilities 
for aiming the gun afforded by the Scott carriage, and as to 
its perfectly uninjured condition after receiving a shower of 
rivet heads and a formidable armour bolt end and nut in- 
side the turret. 

The 12}-ton guns of the Blonde are furnished with turn- 
tables, on which the slides are placed when it is desired to 
change the guns from the ports on one side of the ship to 
those on the other. The general principles are so evident 
from the drawings that it is unnecessary to enter into a 
further description. « Suffice it to say, that but for the me- 
chanical appliances furnished by these carriages, it would 
be impossible to work such ponderous ordnance on board 
lively ships in a seaway. With them sailors are enabled to 
work the heaviest artillery in seaways in which it is found 
impossible to work the lighter guns mounted on the old- 
fashioned rope-worked carriages. We are, in this respect, 
in advance of the rest of the world—every European navy 
borrowing our patterns, and the American fleet being still 
without a perfectly satisfactory carriage capable of working 
the heaviest broadside ordnance in rough weather at sea. 








IRON AND STEEL INSTITUTE. 
Fount ProvinciAL MEETING. 
Glasgow, Saturday. 

Tue business and pleasure consequent on the Glasgow 
Meeting of the Iron and Steel Institute were ‘brought to a 
termination last night, and already almost the whole of the 
members have turned their steps homewards, or they are in 
the way of extending their Scottish trip by making a tour 
into the Highlands. In the communication which I for- 
warded to you on Wednesday evening, it was simply 
mentioned that the excursion of that afternoon had extended 
to the Monkland Iron Company’s Works at Calderbank. 
The conductor of the very large party of visitors to those 
works was Mr. William Ferrie, the gentleman whose self- 
coking blast furnace was the special object of the visit, and 
which has since been the theme of much interesting dis- 
cussion among the members when they have been at liberty 
to return to the subject, as at the excursions by river and rail, 
or at “ y® meetyngs of ye shynglers,” which are agreeable 
social and informal conversazioni that have been established 
in connexion with the Institute meetings, somewhat in 
imitation of the Red Lion entertainments which now occur 
regularly on the occasion of the British Association meet- 
ings. It is generally acknowledged that the special and 
distinctive feature of the first meeting of the Iron and Steel 
Institute in Glasgow was the éxcursion to Calderbank and 
the inspection of the Ferrie furnace. The visitors, to the 
number of probably not fewer than 150, made the ascent to 
the top of the newest of Mr. Ferrie’s two furnaces, where 
they “bled” the patentee and his manager and engineer of 
the fullest, most thinute, and most varied information that 
was available regarding the internal structural arrange- 
ments of the coking chamber of the furnace, the nature, 
quantity, and mode of drawing off and using the gases 
produced, the rate of descent of the materials, the condition 
in which they reach the smelting chamber, the yield of iron, 
the extent and sources of the economy, &c.; and almost 
every person seemed to be struck and pleased with the 
explanations given and with the results attained by 
Mr. Ferrie. Besides the new blast furnaces, and the works 


generally, many of the visitors to Calderbank minutely 
inspected the friction cone arrangement of Mr, Graham 
Stevenson for reversing rolling mills. It may also be 
mentioned that Mr. Samuel Danks, who was one of the 





carry heavier guns, when using | Iron and Coal 


party, showed with some degree of interest the furnace at 
which he himself wrought a8 a puddler for some time prior 
to his departure to America in thé year 1844. At the close 
of the inspection of the works the were treated to a 
handsome refreshment, and after ample justice had been 
done to it, Mr. Bessemer “ Prosperity to the Monk 
>” which was pledged right heartily, 


and Mr, Ferrie 


superior quality of the iron for which the 
works:are famous. -It is obtained within a moderate dis- 
tance of the works. About a 


mineral is now brought to the works at the rate of abou 
250 tons per.week, at a total cost of less than 20s. per ton. 
This ore with the slaty-band ironstone. 


ee oe and Air, based on a New Form of | have also lately secured some hematite deposits a few miles 
inging Flame.” It was illustrated by from Muirkirk, in the highlands of A: Within the 
mp art rea amram hy Teg last few weeks some experimental have been made 
of the lamp was abundantly from one e blast iw on the Haddington- 


deepl. 
the safe working of their collieries, the paper 
and it created a vast amount of interest. 

Dr. Irvine’s paper was sueceeded by one from Mr. David 
Rowan, marine engineer, Glasgow, in. which the most im- 
portant facts in the history-of engineering and iron 
shipbuilding on the Clyde were detailed. This. ‘(an 
abstract of which is publishedon another page) did not 
oye text pret. Gn La of Rolling I 
The next paper, : jystem ‘ Ton 
by Three-High Rolls,” led to an exceedingly interesting, 
discussion by a number of thoroughly practical ‘men; As” 
the discussion re-opened the question of the great variety 
of rail sections in use in this country, and the enormous 
expense which is necessarily involved, it is not only desira- 
ble to give an abstract of the paper itself, but to reproduce 
the discussion for the benefit of your practical readers. 

The question of mechanical puddling was raised again 
by a paper submitted by Mr. Adam Spencer, West Hartle- 
pool Rolling Mills, entitled, ‘On Farther Improvements in 
Spencer’s Rotary Puddling Furnace.” The author of the’ 
paper reminded the members that, at the London meeting, 
he had stated that a machine on his principle was being 
constructed to puddle one ton of iron per heat. It was this 
machine, with improvements, he now described. He first 
explained;“by the aid of diagrams, the general construction, 
the method of fettling, the working of the machine, and 
then enlarged on the novel feature he had introduced. These, 
latter were—first, making the end discs into two perfect} 
rings, fitting loosely one within the other, with sufficient 
space between them to allow for ex: The sides of 
seule renga psn: a 
whole being tied tugether. b ca) 
allowing of any expansion without danger. 
The next point was the movable filne—a very 
effective improvement. He had dispensed with the 
throw which his former machine had. He had 
to simplify the machine. He described the arrangement 
for withdrawing the charge. Immediately on the n 
being lifted, a frame upon wheels, carrying a nicely 
tongs, was advanced and made to grip a ball; the 
was then steadily drawn back by means of a chain. He’ 
had not been able to complete the charging ladle. For the 
shifts he saw the machine at work, 7} tons were turned out. 
He was confident with practice 100 tons per week should be. 
puddled by one furnace. The increased size in the machine 
was a step in advance, and the trials he had made promised 
great economy. He believed the time was not far distant 
when they should be able to make homogeneous.iron rails 
of a character to compete successfully with steel. 

As the time for the consideration of papers had now ex- 
pired, there was no discussion on Mr. Spencer’s paper, 
and the proceedings concluded with a cordial vote of thanks 
to the President, Mr. Bessemer. 

After luncheon, the members went by special train to 
inspect several of the ironworks in the Coltness, Mossend, 
and Motherwell districts, from which invitations had been 
received by the Local Committee. The party went to the 
extreme end of the journey first, namely, to Coltness, where 
the works were minutely inspected, under the guidance of 
Mr. James Hunter, the managing of the Coltness 
Iron Company; Mr, John Hunter, jun., Mr, John Greig, 





ili 


manager, and Mr, Thomas Gray, engineer. 
The Coltness Iron. Works, now of twelve blast 
furnaces, were commeneed in the year 1 and have now 
attained the first rank iron works, Their 


telligent, energetic, and 
Hunter. The 
furnaces was 


ment. They are of the uniform heigh 
all open-topped ; ‘but Mr. Hunter has so satis- 
fied himself of the economy and general excellence of the 
Ferrie system, by employing his own materials and furnace- 
men at the Monkland Works, that he has resolved to 

out two of his furnaces, as soon as the state of the market 
will permit him to do so, and raise and adapt them to the 
Ferrie plan. The blast and hoisting machinery 
have already been described in the pages of ENGINEERING, 
so that we need not repeat the description formerly 
We may mention, however, that the Coltness Iron 
pany use a large quantity of slaty-band ironstone 


i 





of breaking. }'] 


party 
Holytown to inspect the works of the 
pany. Malleable ifon alone is produced at these works, 
which, it may be stated, cover an area of about fifty acres. 
The. |_mauufactures are large angle irons, bulb iron, 
and .. “In the production of plate iron there are three 

furnaces at work, besides which there are about sixty 
farnaces, two scrap furnaces, and seventeen heat- 


Be Seclh beevinetal meeting of the Iron and Steel 





stitute was brought to an agreeable termination this day 
Pweek by an excursion down the Clyde to Hunter’s Quay, in 
one of the beautiful steamers which are so plenti- 


passenger 

fal in the birthplace of steam navigation. This excursion 
started from Glasgow harbour at nine o’clock on Friday 
morning, and the Institute members, of whom a very large 
proportion were present, had an opportunity afforded them 
of witnessing the extraordinary extent to which the iron 
shipbuilding and marine engineering industries are pursued 
on the banks of what was, within the memory of persons 
still living, nothing but a tiny stream when compared with 
the gigantic proportions which it has now assumed. 

To-day (Saturday) very few of the Institute members 
are to be found in this city, to avail themselves of the 
courteous invitation to join Bailie Bain, Deputy-Chairman 
of the Clyde Navigation Trustees, who, with a large party 
of gentlemen, is engaged in an of works trip 
down the Clyde; the bulk of the members have gone home 
to resume their work, we trust, convinced that the fourth 
provincial of the Iron and Steel Institute hasbeen eminently 
successful. If any circumstance occurred to mat,@ven in the 
least degree, the pleasure of the meeting, it is the fact of 
the indisposition, of Mr. Lowthian Bell, 


t elect of the Institute. His clear intellect, varied 

and. pr: attainments, speech, and other 

good qualities, are-always an feature of the 
meeting. 

I understand that there f next 





SHEFFIELD, Wednesda 
Coal to London by Railway.—The traffic returns 
vaio toes eg 
, Were any 
is as active in the metropolis as elsewhere. The quan- 
tity con’ ee oy wn fact the largest ever sent 
from South Y. in any one month. Silkstones, always 
a favourite coal in London, met with an increased demand, 
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THE GREAT. 


gray, the 
superinte 


neral man 
mt of the 


the driver in charge of the 


Knight, one of the gentlemen, 


forward for publication. 


These letters, taken together 
show that Mr. Birckel’s statem 
surmise that Mr. 


I can onl 


were intended to serve his 


cost ; and, if this surmise be 
tainly entitled to echo the p 
prayed to be saved from their f 

I am, Sir, your 0 


Birckel que vous avez bien vo 


vous retourne ci inclus. 


Tout-en m’assaisant aux ¢ 


touche : 


a. L’abaissement ogrettabill 
ee et des tuyaux d’amené6 
ifficulté de 


. L’extréme 
san 


c. a 7 inutilité du poids 
lorsqu’on 4 gravir des rampes d’ 
Je dois réserver mon opinion, 
Par suite de quelques vi 


er, § 
reat 





OURG RAILWAY. 


E 'GINEE) ad 








n’est entrée récemment en fumi 


et j’attendrai qu’une ex 
laquelle je pourrai me pronon 
Veuillez 


Dear Sre,—In reference ‘ 


Mr. Birckel’s report, & 


Birckel, orto any one- else, & 






Meyer system of ome over. that. 


engine. Nor did I PC 
had, been expressed. by. 
at the trialan-the2nd and 4 i 





1 @ other engineers present 
of Ji au neve, 
TSON, 


imine pprenenh3 Great er Railway. 


in Melbo 
councils. I6 
tramways wou 


the suburbs, ti 


local councils, ¢ 


of such lines.” At: 
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leted wi 
owever, 
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wk mig 
150,000 dols. ; 
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THE GEORGS-MARIENE yey 2 ITE, 


s being req 
than ere:in 
. at moe tan yah use 


ptoditetion of ars pen ay Gomigeigelon 
Wrecks aie ee in building::steam, engines, and 

} for mines»and).ixon works, for 
y with cupolas: andia- 
y and boiler cd 
Spcition of whiclr was shown in -the 
eerks which we published a few weeks 
, usive’ of the drying’ stoves) am, area of 
square feet, contains twoof -eupolas, 
peat. there ana per hour 7} téns and; 40 tons res- 
ively. are also a 20- Spy oo cenmagenend f 
cranes. The smaller ofthe two cupolas | ¢ 
reeeives with’ 600 Theof coke a 1450.1b. df- iron, 
of 120 Ib. 1800 lb. ofiron. 

is. bléwa with four tu $44 in. diameter and 
of bine eoresponding Wea column: of water 
‘18 int “Phe second cupola'réveives with'1000 Tb. 
a: charge of 6000 lb. of iromand with charges of 
ar yar “emielts 2500 Ib. weap This furnace 





mill, covers an area of 1150 
steam engine with cylinder 14 in. 
driving a blowing cylinder 52 in.’ ‘diameter 0% in. 
stroke, used formerly for the wor! ons a chareal blas: 
furnace in Beckerode. The loam iy 
diameter, a bed 6} ft. in diameter, sad make 
per minute. A 
Although the sled which covers the’ 
in ‘front of the blast furnaces, does # 
the auxiliary works of the com 
production, namely, the pig iron, 
convenient to make here a few 
tent of this shed was shown in the 
gave on page 380 of our last volume; cor 
of it appears on page 114 of the pr 
covers a free space, filled to abouti® ft at 
with moulding sand, in which the mioulds’ 
formed. According to the quality 
either cast in the sand or in iron chills) 
a portion of the ground. The iron cbills 
and are placed together in pieces of 5f 
in width, so that two pieces form a 
joints of which are smeared with le 
size break very often; these chills 
stamped bed of dried loam. Those 
for puddling purposes, and mostly 
especially cast in chills, becanse the 
not sufficiently free from the latter,’ 
bea disadvantage for iron which is to be puc 
the casting shed is provided with aft) Ope ; 
when the iron from several, furnaées eous!: 
tapped, the heat and smoke is very great. The rafters are 
made of timber, with iron tie-rods, and after each ee 
the expansion and contraction of the éfon a 
motion in the roof structure. At ‘first, i 
tities of iron had to be tapped, and had’to be cast 
the heat radiating from these masses of iron became 
that the lower ends of the rafters began to and’ 
then found n to cover the lower j 
with a coat of loam. Since then, h 
has been rebuilt, and the walls are 
instead of 17} ft. as formerly. j 
between the furnaces and the casting: ed is 
of i iron. pt aks, 


and 24 in. pos a making 60 revolutions per minute. 








Amongst the thirty machine tools is a 10-cwt. steam 
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hammer, a large lathe with face plate for turning pieces 
16 fi meter, and planing machine for planing cylinders 
er and 8 ft. stroke. The smithy is pro- 

at fires. Separated from the mechanical 
ters’ shop with an area of 1706 square 
fern shop with an area of 2312 square 
ted with the necessary wood-working 


Int of interest in connexion with the 

Works, is the utilisation of» farnace 
pdeveloped itself into a special branch 
nents have been made at.tue six 
2 tingeall the slags, by running the 
reservoirs filled with water, from 
“material is conveyed directly into 
of the iron buckets of a dredging 
a slag is extensively used as a 
Hways, and it has the advantage 
iy used of being free, like the gravel 
8, from bituminous and organic 


‘probable that the silicious at 

may exercise a considerable in- 
ae of the timber. Mixed with 
fm. 4° cement-like combination, and this 
, of trass-mortar and artificial stone 
mabriick Trass and Stone Works, H, 
Phis firm has entered into a contract 
en Iron Works, and has not*dnly at 


but also in Osnabriick, extensive works for 
“OF trase and stone. The stone thus made 




























































hard: ir, and has proved to be a good, light, 
dry [for various building purposes; several 
houses of one an@ two stories have been built exelusively 


mr 


istone,and for the extensive enlargement carried 
at: the’ Georgs-Marien Iron Works in 1870, only the 

) mentioned trass-mortar was used. It is of importance 

for the manufacture of the mortar that the graculated slags 
shouldbe intimately mixed with the lime, for which pur- 
ar poled tor with two vertical stones is employed, this 
together four parts of slag with one part of 

ered lime. The mills (with stones of 50 in. 

‘when making 15 revolutions per minute, sup- 
sufficient for 80 brieklayers. The steam engine 
mill has a cylinder 9 in. in diameter, 12 in. 


E 


F 


sn 


poy 6 the mill is mixed with water to the required 
, and brickwork set with this mortar has been 
fountl'te be after eight days so bard that it could not be 


botar = yd without destroying the bricks. 
Sane (To be continued.) 


EFFLUX OF ELASTIC FLUIDS. 


To Tue Eptror or Encineerina. 
—In a note to Mr. Field’s letter in a recent number of 
NEERING, you say you are desirous of encoiiraging a 
ussion on Mr. Wilson's series of articles, but I don’t see 
"well how this is to take place till Mr. Wilson states more 
than he has yet done, what his deductions are. 
led to understand, generall ly, that he considers that 
experimenters have come to wrong conclusions ; 
his data for coming to this conclusion ? His ex- 
hve proved that when blowing steam into the air 
reactive force decreases as the pressure in- 
imy experiments viewed in the light of my 
that this must go on to infinity, and can never 
’ theoretical reactive force, at the same 
supp theory and experiments infallible, I have 
means of the absolute ere ines Soe if with 
\ knowledge weight dischar and the ex jon 
ti ‘place, there are = known means of deduting the 
pbapoye. A are either of these elements of the 
ined from a knowledge only of the 
,which is on the simplest su _, 
‘hwo? It is Mr. Wilson’s me’ 
into its constituent “ho 
Mason dime according to that 
enable a disscusion to take place. 











ds given size of open- 
ae Me uantity dis- 

orce, or even 
ing that his experiments prove 


Rosert D. Napier. 





: bf Diana ar Epuesvs.—Our readers are 
ri “ th the important investigations which 
pete bd on for some years past by Mr. Wood in 


Temple of Diana. The first instalment of the re- 

food’s labours has recently reached England, 
placed in the British Museum. It consists of 
m of a column with figures sculptured on it in . 
~ ee tons, is 6 ft. in diameter, and is very 
permission of the Trustees of the 

ly’ oo es 2 vr has been 
by Messrs. W. A, Mansell and Co., of Percy- 

street, London, who ag Oe tig eben British Museum 
ries of photographs. Some large fragments of several other 
drums, and the base of a pilaster sculptured in relief, are also 


lS arrive shortly. 


makes 100 revolutions per minute. The plastic. 


wh ch have brought to light the remains of - 
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POE CA SCRA: NR pgs 














[Aucusr 16, 1872, 


’ 


’ 


; 
: . a re, nama % . * 4 . . ‘-_u 

. - hoes , WS x ‘ — SEEN NR eSNG cones ons LOAM s Ay x B8 VR e DQ IS Ba . 
RS EQ x N SS SLUG GG GG  F  ” S 


\ WR “7 . 
MGA 


) 
% 
= 
by 
=] 
Z 
c 
Zi 
el 








(‘abog burpacasd 908 ‘wondssoseq, 40,7) 








PONAAVNSO UVAN ‘ALLNHNGIUVA-SPUORD AHL LY ASAOH UATIOU GNV ANIONA ANV SGHHS ONIHSAYO AYO 




















a 
Aveusr 16, 1872.] ENGINEERING. 























te ‘ APPARATUS FOR WASHING COAL SLACK. 
woes DESIGNED BY MR. EDWARD TAYLOR, ENGINEER, WIGAN, 
8 





FiCc.2. 








Ws illustrate, above, an apparatus designed by Mr. Ed- | and is returned with the fresh slack into the “ bashes” above away, and two screws, +0, w,.are employed, so that either end 
ward Taylor, of Wigan, for washing coal slack, and which | the sieve, and it is thus used over and over again, whilst the | of the sluice can be raised or lowered separately. The 
pppumodies cckgges redding amin on ages A allaeabe OS ee ae scrapers, @, 2, are raised about 2in. above the surface of the 
the same purpose, where a current of water forced i the In the above en- | si of whi i i 


i 
5 
: 
g 





through ‘orated sieves by the aid of pistons is emplo; gra , Fig. 1 is a sectional elevation, and Fig. 2 a plan of | little trouble keep the dirt accumulating on the sieve at the 
In Me. Raplor’s LT oe eee tees ik so much of a i peta sora minimum (Figs. 8 and 9.) The water from the over- 
valves to prevent any back action as the pistons rise, and the | illustrate the application of Mr. Taylor’s modificati flow shoot, r,7, is pumped up into a cistern, y, placed 
water supply pipes carried round the sides of the “ bashes” of a) is shown at a,a; 5,5, are | above, as shown in Figs. 5,6, and 7. This water, which 
waderndeetiees arn ‘orated so as to distribute the | the “ bashes”; c, c, the sieves; d,d, the cylinders ; é, ¢, | carries with it a considerable amount of fine coal dust, enters 
water, and keep the sides of the “ bashes” clean. The latter are provided with clacks, tho. chair, 5,5 ous Cans. Oy ee a , 1, 1, and the 
The slides or valves for removing the dirt from the bottom S.J, in order to prevent them when ng. Som drawing ener eens Saco Oa Eee , 2, into the outer 
of the “ bashes” are made self-acting by connecting them to | the slack h the sieves, c,c, with the dirt; 9,9 of the cistern w ~——— perforated pipe, 9, 9, 
cranks by means of rods in such a manner that any one or pode y ge heaps which are perforated and carried w the sieves, whilst the “cgenly Big tage te 
all of the slides can be disconnected or connected at pleasure, | round the sides bo ” so as to the sides of the | contains the coal dust passes by Ban NS: tate te sheet 
or in some:cases they are worked by hand by means of levers. | “bashes” clean and distribute the supply in such a manner | which conducts the unwashed coal to the ine, and 
To the interior of the door of the “bashes” a scraper is | as to cover the whole of the under surface of the sieves with thus the necessity for the filter beds usually employed for 
attached, which can be worked from the outside, by means | water moving in the required direction, but without too much | this purpose is dispensed with. 
of which the dirt or sediment at the bottom of the “bashes” | force on any At the bottom of the bashes 
may itic i These Tu Oxto.—The United States Government engineer in 


dols., leaving 130,000 dols. to be at other points. 
The work on the Ohio river is divi i 

i i er- | the construction of dams and dikes and the removal of 

can wn oF scra) sieve is 1,7; wire sieve, s, 8, of w! ° 1871, river 

be dra ped off the surface of the towards | flow shoot is shown at the fine wire si f which | obstructions. In 1871, the ri between Pittsburg and 

cons eae : me See teen aetiaaing’ the ants oak teen \onen he meee ald permit. Dect tho poanent yond 

sieve, us approp! wo season, 

i i the operations will be confined to the Lower Ohio between 

ik between | Louisville and Cairo, as the available funds will not permit 

slack from the employment of two snagging fleets. 
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ENGINES OF THE “ THORWALDSEN.” 

WE give this week a two-page engraving of the engines 
of the SS. Thorwaldsen, a vessel lately launched from the 
yard of Messrs. Oswald and Co., of Sunderland, by whom 
the engines were also constructed. The Thorwaldsen has 
been built for the Baltic Lloyd’s Stettin and American 
Steam Passenger Navigation Company, and is the third 
steamship turned out of Messrs. Oswald's yard for the 
same owners. She is the largest vessel yet built on the 
Wear, and is of the following dimensions ee, ; 

. 
Length, extreme ons 332 
e on water line... 
Breadth, extreme ae ae 
Depth of hold oe ne 
Tonnage, builders’ measurement 2206 tons 
” gross register se . 2600 ,, 

The vessel is fitted for, the accommodation of 800 pas- 
sengers, and the general appointments dre of the most com- 
plete description. The cabins are -provitled with electri¢ 
bells communicating with the steward, eich deck is heated 
by steam-pipes, and there is a’ constant water service 
under pressure to all parts, suppliéd from @ tank on the 
bridge deck, while special arrangements Rave been made fot 
ventilation. The cooking arraigéments also are very 
complete. aha ee 

The Thorwaldsen and her sister vessels are intended to 
attain the speed of 13 knots per hour, and as will be seen 
from our two-page illustration, the engines are of the com- 
pound intermediate receiver type. We intend in a subse- 
quent number to give engravings of the principal details of 
these engines, and our present description will, therefore, 
only be a general one, The cylinders dre, respectively, 
51in. and 86 in. in diameter, the stroke in each case being 
8 ft. 6im, The main slides are double ported, and “are 
actuated by link motion, the main valve of the high- 
pressure cylinder being equilibrated. The latter eylindér 
is also fitted with an expansion-valve, actuated’ by the 
arrangement of expansion gear shown in our end elévation. 
The engines are fitted with surface-condensers and special 
arrangement of feed-heater, and the air and circulating 
pumps are worked by rocking-levers connected with the 
cross-head of the low-pressure cylinder. The bilge.and 
feed pumps are also worked by the same means. «‘Dhe 
cylinders are fitted with small starting slides worked by 
hand, and the whole arrangement of the engines is very 
convenient, all parts being readily accessible. 

The engines are intended to be run at a piston-speed of 
about 500 ft. per minute, and to develope in regular work 
1800 indicated horse power, They ate supplied with steam 
by four cylindrical multitabular boilers, provided with 
smoke-consuming apparatus, and special attention has been 
paid to the ventilation of the stoke-hole. Altogether the 
Thorwaldsen and her engines form good examples of 
modern marine engineering, and we have no doubt that 
they will bring credit to their constructors. Of the engines 
we shall, as we have already stated, have more to say when 
we describe their details. 








NOTES FROM THE NORTH, 
Graseow, Wednesday. 


Glasgow Pig-Iron Market.—During the past week the | of. 


market for warrants has been in a state of . 
buyers and sellers seeming to pause, pending the course of 
prices, in consequence of which there has..not been quite so 
much business done, and the ten of quotations has heen 
rather downwards. The lowest so far taken has been 121s, 
cash in fourteen days, since which a fair amount of business 
has been done at 121s. 6d. cash, the market closing yesterda 
with buyers at this price, sellers at 121s. 9d. There is a | 
demand for the best brands of Scotch No. 1, which ‘has had 
the effect of steadying the market this week. It ap ‘ 
however, that the — a makers are either short of this 
quality, or that their furnaces are unable to produce it in 
sufficient quantities to meet shipping requirements, in conse- 
quence of the irregular manner in which the men ate work- 
ing. Therefore, the deliveries from store have been recom 
menced rather briskly. The stock in the ‘yards on the Bist 
July was 172,051 tons, and 6400 tons have been. delivered 
this month, leaving 165,651 tons as the balance at this date. 
This efflux is likely to continue from the above-fiamed cause, 
and from the fact that we are now commencing otir heavy 
fall deliveries, so that by the end of the month the balance 
will likely be not more than 150,000 tons. There aré daily 
r of increasing difficulties with the cdlliers and miners 
over the whole district, with partial strikes constantly oceur- 
ring. The attitude of the men appeats to be ing worse 
instead of better, so that greiner is considerably interfered 
with. On the othér hand, consumption is ‘also al tly pre- 
judiced, but not to the’ same extent. ' There are 136 furnaces 
lowing at present, estimated to produce 21,000 tons 
week. The exports for the past week were 14,871] tons 
foreign, and 2470 tons coastwise —in all 17,341 tons.’ The local 
consumption and deliveriés railway ‘are cstinidted ‘at 
10,000 tons per week, making a total delivery of 27,841 tons, 





thus showing @ reduction’ on the week of about’7000 tons. awe 


seen of the 


coming in more satisfactorily: Canadian 
the market, but American advices, although rather’ better, ' 
are not nearly so pressing as they were two months ago, | It 
is, however, cted that, as we are approaching the closing | 
of the navi , ‘there will’ sooh ‘be an seceaiilalion’ 
export orders. ‘' The foundry trade’ will be fairly decupied for 
two or three months to come old orders, and 


may be said of the 
pig iron becdties a Tittle settled, néw orders’ will not be’ 


given out quite 90 readily. Today's market bas shown’h’}) 


little reaction. At the g 123s. cash was the 
mene. = on afergore ae es 


Stobeross 
Glasgow is: 


eleven con’ 


Feta Tide ct 
to be »- soon Bex 

menced. Offers boon originally sent in from no any 
ut the number has been reduced to three, 


‘y +h 


se and 12,000 ft. in length. 
exclusive of ‘the swing bridge at 


dation for a 60-ton crane, willy 


70,0002. 


Clyde Navigation Ii 
Measures are being taken for e 


ththouse, for the 
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D0 and ra: 
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Mr. Hawkesley, C.E., has 
cumiiing engeet to the Edinbu 
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aminin 


various sources within 


from which an additional supply 

Last week a day was devoted to the 

to the river Lyne, and a third to the Moorfoot Hilla, an 
Monday the Lyne was revisited. The object of this 

is. the preparation of a report which may form the’ b 
legislation in next session of Parliament. 


ip A lage elope gaa h 
vertising for tenders for a te i 

outer holder is to be 120 ft. in diameter, and 25 ft. ¢ 
inner holder to be, Ti8ft: in diameter and 9 
There will also be guide framing, inlet and outlé 


cheat, valves, 
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brick tank, ‘and 
recent great 


ides, 6: 
as rR rene the laying of g 
ig 8 gasometer. .D 
advance in the price of. 0 
Commissioners have resolved to 
supplied to the town from 5s. 19d. to 
It is estimated that there will 


Offers are wanted 
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which the harbour of 


| the Forfar Gas 
spot 1000 cubic fect. 
still be a saving during the | received- by them and other matters will be published on be- 


siving the recent ise in wages, afd that the total output 
of res ns is i less now than it was when 
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, and that 

course of a few days a full answer to the various 

statements made by the men as to the amount of advance 


current year. At Spm owing to the high rate of | half of some of the masters, 
price. is 


id ati ft 


is to be an advance nce of 1s. Sd. 
Arbroath Harbour Works.—A 


, advanced from 8s. 4d. to 10s, per 


Milngavie, from the ‘same 


ng at 8 


which a loan of 20,0002. has ; 
Works Committeé reported that 

for the erection of the north-west 
The lowest of these tenders was 
ginéer’s estimate, and it was calculated . 
saving of from 500. to 7007. were the; Trustees: to 
the works themselves. : 


this should be done. 


The committee 


The view 
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The Cleveland Iron 
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them in June. Many 
should not grant any’ 


appeared to work more 
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Day at 1 


‘rout Clea thal hts : i 


FROM CLEVELAND. AND THE 
NORTHERN COUNTIBS; : 
Mrppizsprover, Wednesday. — 
Market. — Yesterday there was a 
*Change at - Naturally 
enough the chief topic of conversation was,the application of 
the ironstone miners of Cleveland for another advance of 2d. 
per ton. A meeting of ironstone mine owners had been con- 
vened for the afternoon to consider what steps they should 
take in the matter. On ’Change certain statistics were 


Middlesbrough. 


contracts are nob 
there is yet: a: 
the héavy contracts on the books to 

plates are in good démand, 

Led atone Mawnes 
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ion, see Page 116.) 
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NOTICH TO AMERICAN SUBSCRIBERS. 

Tn consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. nications 
may in future he addressed to Mn. GEORGE EDWARD 
Hagpine, 
is our accredited representative, . 

In answer to numerous inguiries, Mn. CuaRtes GIL- 
BERT begs to state that subscribers in the United States 
can besupplied with “* ENGINEERING”? from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 
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‘THE INSULATION OF SUBMARINE 
-“PELEGRAPH CONDUC£fORS. 

Tr any oné were asked what was the best material 
for windows it is not difficult to guess the reply— 
that is, ifthe person interrogated were sane. Yet, 
fd doubt, theré must have been’ a time of transition 
frém oiled paper to glass when each material had its 
advocates. . At one time it seemed asif -percha 
was about as well adapted for the insulation of sub- 
marine telegraphs as glass is for the purpose of 
windows, and that it would be as hopeless to find ‘a 
successful rival to.gutta-percha for insulation, as it 
would be to finda material better for filling 
our window-frames than that gené in use. Yet 
gutta-percha has now rivals in the field) or rather 
one*rival in different guises, india-rubber as ‘applied 
by Hooper, by Gray, and by Henley. 

The question as to which is the best material of 
all these for the purpose of insulation under various 
given circumstances is one which will not be easily or 
quickly solved, Ifthe cheap, durable, and perfect 
insulation ofa piece of wire was ‘as miuch a “general 
and individtal want as the requirements of a material 
to keep out the wet and wind nitting the 
lightinto our dwellings, the question as toy is the 
most ad ous material to ém ‘or instillation 
would in.a very few years no doubt be* determined. 
In fact, if we consider a~ to Bh aie ae ‘propor- 
tionate general and combined “advan of a 
material, and ¢ its proportionate: cost, then-s~its 


pre > is proportional te 4s and the average i 


quae Hen oy) wend tigiew say) adgis bar aerse to 


C.E., of 52, Broadway, New York, who | 


7 | telegraph com 


ue | do not always find that their fathers have treated 


, }oE. telegra: 


| that there isa certain amount of pec sinng § to 
attached to thosé who employ it on any long lengths’ 


| ures in’ early 


and foreign Governments, though this’ application of 
the material has not yet been tried on any long 
submarine line, Mr. Henley, too, has lately 

to insulate wires with india-rubber. Each material 
will no doubt find now trial on long lengths, for, as 


entirely the children of the contracting . ket 
even thousands of miles may thus be laid of each 
material without in the least helping to settle the 
question of which is the best material, It is merely 
a battle royal between business men on each side, 
backed up with good capital. Ii all the lines, were 
laid of gutta-percha for the next ten years to come, 
it te merely show that the business men in the 


men of business than those in Hooper’s or the 
Silvertown Company, or that they had the com- 
mand of more capital. - It is a competition between 
men, 

For a competition to occur between the two ma- 
terials we must have a requirement on the part of 
several independent companies or administrations 
for the best material, And this will be very slow 
in coming. Still it may perhaps some day exist 
more than at present, for with time the submarine 
ies, that are launched by any parti- 
eular contracting firm, become sometimes detached 
from their parents and grow toindependence, They 


them fairly in their infancy, and they resent it by 
refusing to be led entirely by them. Then comes 
the time when the question of the best material may 
faintly arise in regard to duplicate lines. 
Although, therefore, opinion as to the qualities of 
these materials, is not likely to influence the em- 
ployment of one or other of them by submarine 
telegraph companies much for many years to come, 
yet it is quite certain that there must be a best 
material, and in the mere interest of science. this 
nestion should not be shelved and lost sight of. 
ut the question is more, than a mere scientific 
one. Itis quite certain that if enormous lengths 
h are made of one material,. even if 
fairl neg yet | a poe patra oe can, be 
emplo ere is a loss to the ultimate possessors 
If, however, there is a chance of short duration, the 
question is. much more serious. As long as con- 
tractors lay a line at their own risk, and guarantee 
it to test well for a month, it may be pretty well 
assumed that they will take fair precautions to make 
the insulation give the minimum amount of trouble 
and nse during laying that the. particu ; 
material to be employed can possibly give ; and.if 
that material is one that gives more trouble, and is 
more liable to, injury or, to become faulty during the 
process of submergence than another, that. is more 
the contractor’s affair than the companies’; but if 
a material is employed that is likely to give trouble 
or failure some years afterwards, then this falls 
ultimately on the shareholders at. that time. ' 
If the material employed, and which fails, is well 
known, or not, haying been extensively ‘tried ha 
qualities which justify a trial, nobody can be to 
blame for the .mere adoption of it even.if it should 
jfail; but if a material, after being, tried con- 
siderably shows unfavourable signs, it is 4 
unless they “can show that the whole case has bee 
carefully reconsidered, thé reasons of failure traced, | 
and the tausé removed. Gutta percha had its fail-| 
days, but owing to its not pray 
rival it obtained .trjal after trial whilst being im-, 





ial ‘whilst ii; 
ue il it. obtained its present 


proved and perfected, ? 
condition ; and no doubt itis 8 state of perfection 


same 
:aySe dices 2 edad 





we have said, submarine telegraph companies. are |) 





|result of the experience gai 


. Dosial) jee st@ ve ’ 


investigation lead him still, if not to advise its em- 
plo t in preference to any others, at least to 
feel entire confidence in its success. And in sup- 
\port of his decision he should produce the evidence 
on which it is 

No doubt it is difficult to obtain this kind of in. 
formation, but that is the more reason why the en- 
gineer or the manufacturer, through the engineer, 
‘should be called upon to furnish it. 

Several lines with Hooper’s core have now been 
laid, and it is quite time that some information should 
be given as to the gen history of the manner in 
which the material com itself now that a 
long deep sea line is contemplated. The reports that 
have reached us at various times have not been alto- 
gether satisfactory... That faults should occur, and 
some difficulties be experienced in the first years of 
the history of a material is not astonishing. The 
question is, has any attempt been made to sift the 
matter, and inquire into the causes of failure? On 
the China expedition, where many faults had to becut 
out. before laying, no doubt some may have been 
mechanical, but if so the more reason why some 
detailed report should be given of this expediticn, 
The material seems, in certain cases, when placed 
underground, to undergo a change, so as to conduct, 
although there is no visible cause. Thisis a serious 
defect if it cannot be remedied, and it should be 
looked full in the face ; for Hooper’s core, as manu- 
factured some years ago, had too many good 
qualities to be allowed to fall into disrepute for 
want of investigation. We know that there is a 
feeling pf distrust in it now on the part of many, 
and it is quite ible that the alarm is exaggerated ; 
but if so, nothing is more likely to remove it than 
free and open discussion, 

That this core has, in certain cases, changed so 
as to conduct without any oprerass reason or visible 
sign, we know; but that it has also lasted for yeara 
under very trying circumstances, is also known, and 
seems to show that the cause of its strange and 


somewhat capricious deterioration is not irreme- 


diable, altho 


h the cause is not, we believe, as 
yet discove: 


It would be exceedingly import- 


. }antto discover whether the metallic oxide used in 


the separator had anything to do with this de- 
terioration, because, ifjso, it would show that, it is 
not a danger appertain™g to india-rubber, but only 
to Hooper’s treatment of this material. And ag 
india-rubber gives some ten or fifteen times the re- 
sistance of gutta-percha, stands heat better, and 


ular | has a smaller electrostatic certainty, it is important 


that the material should not bear the onus of a fault 
due to one particular treatment of it. Itis quite pos- 
sible, however, that a fair investigation of the state 
of the case would not result in an unfavourable 
general opinion of Hooper’s core, much less of india- 
rubber genérally, but we feel certain that further 
silence can only result in an opinion gaining ground 
adverse to Hooper's core. 
_ Scientific men reported-very highly on the earliest 
speeipans of this manufacture, and the opinion 
en formed fully justified the trial of the process: 
The, matter has passed out of a state of mere ex- 
perimental investigation into a fair and full practical 


trial ¥ a variety of lines, and a minute detailed 
and faithful. his of every évent that as 
occurred in the ing, laying, and maintenance 


of these lines from independent persons, with state- 
ments showing how far the cause of any objections 
to the material have beep removed, that is now 
‘required in order to form an opinion on the general 
e gained to the present date, 
Tt is by rege by the mere qpinions 
professors that Hooper's core must how be judged. 
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And, indeed, before any line, involving an outlay of 
evens of a million sterling” like the Great Western 
Atlantic line, is attem the scientific advisers 
who attach their names to the undertaking should 
be able to show that the hi of the lines’laid, 
as recorded by the logs by. daily tests from the 
commencement, justifies them in supporting with 
confidence the staking of such large sums on the 
qualities of the medium employed for the insulation, 
and on the ee which the success or failure 
of the work so much depends, 


THE exon a. an 

THE one + and important subject in all state- 
ments et ag to Indian Sadace ts that of the 
Public Works of the country. We have long been 
accustomed to read of deficits almost annually 
eccurring in the Indian accounts, but by turning to 
details of expenditure it will be seen that an equili- 
brium of finances might have been at any time 
obtained by starving the Public Works Department; 
but such a balance would obviously be obtained 
only at a sacrifice of much indirect benefit to the 
country at large, and it would, therefore, be but a 
very questionable policy to insure an actual surplus 
of receipts over expenditure, or even to avoid a 
deficit at the expense of such works. The public 
works of a country in general may be looked upon 
as so much stock, by which the actual wealth of the 
land is increased, and rp might, therefore—or at 
least a great portion of them—be more fairly 
debited to capital than to revenue account, and 
this is now done to some extent in India, where 
those are called remunerative works, or such as 
yield a direct revenue to the State, as canals and 
railways, are constructed out of borrowed capital 
instead of out of revenue. 

Now, turning to Mr. Grant Duff's Budget speech 
in the House of Commons the other evening, we 
find that the expenditure in India during 1870-71 
was less than in the preceding year by 851,000/., 
the largest item of decrease being that for public 
works, this reduction having been made on what 
was styled ME rag works of comfort and con- 
venience, for which we did not borrow, but paid out 
of income.” Again, in the estimate for 1871-72 
there appears again a decrease of 100,000/. on public 
works ordinary. Taking a re ive view, it 
was shown that from the Ist May, 1861, up to the 
3lst March, 1873, the Government had received, or 
had good reasons to expect, 569,193,362/, and 
would have paid 576,578,142. Including all public 
works, ordinary and extraordinary, paid out of loan 
and not paid out of loan, the income will have been 
overspent by 7,384,780/. In return for that sum 
the people of India will have obtained in actual 
property 37,500,000/. in the shape of public works, 
works which India must have if it is to be civilised. 
Of this 7,500,000/. has gone in roads and other 
means of communication, exclusive of railways; 
8,000,000/. in canals and other works of agricultural 
improvement ; 1,750,000/. in harbours, and recla- 
mation of land from the sea, &e. ; 6,500,000%, in civil 
buildings, court-houses, police-stations, and the like ; 
11,000,000/. in military buildings, barracks, forti- 
fications, and so forth; 2,750,000/. in State 
railways. This wholly excludes the cost of estab- 
lishment, tools, and t, together with the whole 
purchase-money of the service done to India by all 
the guaranteed railways, which service has 
paid for by Government on behalf of the people in 
the shape of guaranteed interest, less net traffic 
receipts, Thus it will be seen that the increased 
value of the property of the Government of India 
during the above-mentioned period far exceeds the 
gross excess of expenditure over income. 

Besides imperial public works, a great deal is 
done by municipalities and such-like bodies through 
local taxation. .The local taxation throughout 
India amounts to about 5,000,000/. per annum; a 
great-part of that sum, or about a million and a half, 
is levied through municipalities for municipal pur- 
poses. The whole of the 5,000,000/. is levied for, 
and spent in, local purposes, such as roads, police, 
hospitals, bridges, cleansing of towns, ferries, edu- 
cational or charitable works, and the like. 

The above, in the briefest space possible, shows 
at a single glance the proportion of income annually 
expended in India upon public works. In propor- 
tion to the wealth of the country it is by no means 
inconsiderable, whilst compared to its size and re- 





quirements, the amount is, indeed, less than might 
be profitably spent. For this, however, there would 
appear to be no help. 


It would be difficult, indeed, 





might be taken to increase the annual expenditw’ ; 
on public works without crippling its in 
other matters. Private-enterprise has been 
and has everywhere si failed, and we 
therefore patiently await the report of the 
Comenlites pat Speate. Stns: See ane enar ae 
ceahad keckeasey netuateelokapien Wor eemael 
amount may or the 

of better developing the resources of the country. 
ortly to review more in detail the 


place the works <a Indian Empire and their 

resent progress and prospects more conspicuously 
before our readers ae can be done a@ mere 
occasional review of reports or speeches touching 
upon such matters. 





THE WESTINGHOUSE AIR BRAKE. 

Some interesting trials were conducted yesterda: 
with the Westinghouse pneumatic brake, whi 
has been wn to a train upon the South-Eastern 


Railway. We have, upon aprevious occasion, alluded 
to the results obtained with this brake w the 
Wemyss Bay branch of the Caledonian Railway, 


and upon the London and North-Western Railway 
(see ENGINEERING, vol. xiii., 346). The ex- 
perimental train which left London-bridge Station 
yesterday morning at 11.30 for Tunbridge Junction 
amie of an engine, tender, and six carriages, 
brakes being applied to the driving wheels of the 
engine, and to each wheel of the train. The brake 
was first put on at a time when the speed was 
30 miles an hour, and the train was stopped in 
18 seconds, and in a distance of 149 one up a 
gradient of 1 in 142. The second stop was made 
on arising gradient of lin 120, the being 
also 30 miles an hour at the moment the brake was 
applied. In this-case the time taken in arresting 
movement was 16 seconds, and the distance 107 
yards. The speed of the train was 55 miles an hour 
when the third stop was made, oy a falling gradient 
of 1 in 120, the time required from the moment of 
applying the brake to stopping the train being 
32 seconds. On the fourth and last occasion the 
speed of the engine had been increased to about 
60 miles an hour at the moment of putting on the 
brakes, and the train was brought up in a distance 
~ - yards, the road in this case eng tolerably 
evel. 
On a previous occasion, with this same train, a 
comparison was made between the efficiency of the 
Westinghouse brake and the ordinary reser fa Phare 
and it was found that over the same length 
of line, the distance run, and the time absorbed, 
before the train was brought from its maximum 
speed to a condition of rest, was three times as much 
with the latter appliance than with the former. The 
general opinion as to the results of these trials was 
very satisfactory, and the officers connected with 
the line who were present, including Mr. Mansell, 
Mr, Cudworth, and others, expressed themselves 
favourably as to its operation. Indeed it would be 
impossible to do otherwise than form a favour- 
able conclusion, considering the promptness and 
ease with which the brake is applied, the efficiency 
of its action, and the perfect om from shock, 
which is one of its leading characteristics, and 
which is unattainable by any rigid brake, however 
ingenious its form. 
Objections have been raised as to the cost of its 
first application, but even were it true that the 
Westinghouse brake is costly, which it is not (al- 
though rae me by - several beg abe: ec- 
tive apparatus which are cheaper), the pe ge 
is quickly recovered by the pre rm in wear of roll- 
ing stock, putting out of consideration the economy 
to be effected by the prevention of accidents and 
their costly adh, which of course may be avoided 
by a oe ey. effective a bea 
ut as the Westinghouse ap not been 
uso in. this oountey for 6 GUM period to 
test its capacity in saving of rolling we have 
to turn to the experience obtained tpon 
railways, where it has been for a long while in 


extensive use. Thus we find in a 
come to our hand from Mr. W. W. 


York, an expression of opinion from Mr. oe 
4000 


i 
fi 


general superintendent 


i ? 
the Pittsburg, Fort Wayne, and Chicago Railway 
states that, whereas before using the air brake they 
lost 51 wheels a year in ger cars running into 
Chicago, they now only lose 9, a saving due to the 


So, also, on the Pittsburg division of the Penn- 
sylvania Rai , there were 56 wheels removed in 
a year from under five cars, four of which. were 
fitted with the Longbridge, and one with the hand- 
brake. After the Westinghouse brake was applied 
to the train formed of the same cars, and making 
the same mileage, there were four wheels remoy 
during the year, showing a difference of 52 wheels 
in favour of the latter system. These 52 wheels 
cost, when new, and for labour in removal, 1255 
dollars, and were worth, at the end of the year, 
429 dollars, making a saving of 826 dollars a year, 
due to the air brake, and representing nearly the 
first cost of its application. 

Now that the advance of railway practice and 
the demands of public business tend continually to 
increase the of trains upon our main lines, 
the question of continuous brakes becomes of the 
utmost moment, and it is at once the interest and 
the duty of every railway company to satisfy them- 
selves as to the best form of brake, and, having done 
80, to adopt it. 





one PORTLAND BREAKWATER. 2 
engineering work of great magnitude an 

equal im ce was formally inaugurated on 
Saturday by His Royal Highness the Prince of 
Wales. On that day, amid the p and cir- 
cumstance of state, the finishing touch was given to 
the Portland Pier and Breakwater by the Prince 
laying the top stone of that magnificent work, and 
declaring it completed. The work of construction 
has occupied a mcg = a ragryd including pre- 
liminary operations, O its conception origi 
nated come fift years povioeily. So far back as 
1794 the advantages of a breakwater at Portland 
were fully recognised and discussed, although it 
was not until 1844 that any active steps were 
taken to form one. In that year a Government 
Commission was appointed to consider the i 

question of harbours of refuge. After a careful 
consideration of the whole subject, the Commis- 
sioners recommended the formation of harbours in 
Dover Bay, in Portland Bay, and in Seaford Roads, 
The works of the latter have not been commenced, 
and, owing to the local absence of a suitable ma- 
terial for constauction, probably never will be. The 
works at Dover remain unfinished, whilst those at 
Portland have just been completed. The Act autho- 
rising the construction of the breakwater was passed 
in 1847, and in the same year the preliminary works 
were commenced. The work constructing the 
breakwater was practically commenced in 1849 from 
designs by ve late Mr. Rendel, Mr.—now Sir John 
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Government what steps 
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After the mound had been well 
ted, a trench was excavated within it to 


of low water of spring ti and a wall of 
Pees eta ten eet ners 
is formed of large y 

of heavy rubble work set in mortar made of blue 
lias lime and pozzuolana. The face courses, up to 
6 ft. above high-water level, are hewn granite, and 
the rest of the face is the best stone from the neigh- 
bouring quarries. The sea wall is Larae, wpa by 
counterforts 20 ft. apart, and connected by arches, 
so that a platform is obtained 15 ft. in width, ex- 
clusive of the footway and the — This por- 
tion of the work serves asa ing and i 
place for large vessels, and a railway is laid on the 
by re to facilitate those operations. 

e breakwater proper is simply a rubble bank, 
the material of which it is formed being for the 
‘ most part the ‘“‘ cap-stone,” which covers the valu- 

able Portland stone, but which of itself is valueless, 
except for.this, p . The rubble, as in the 
pier, includes stones of all sizes, from masses 
down to chips, which the action of the water has 
driven in between the larger blocks, until they have 
become united into a compact and almost solid mass. 
The quarries from which the stone is obtained are 
situated about 380 ft.. above the sea level. The 
materials were therefore conveyed: to the break- 
water in trucks by three inclines; each about 1500 ft. 
in length, and having gradients varying from 1 in 
10 to 1 in 15.. Each incline had a double set of 
broad-gauge rails, and was worked by wire ropes 
passing over drums, connecting the two trains of 
wagons, the full trucks in descending drawing up 
the empties. Along the line of the breakwater 
works was a temporary staging, which was pushed 
forward as the rubble mound progressed. On this 
staging. five lines of rails were laid, and the ma- 
terials were carried to the end of the platform in 
wagons drawn by locomotives. During the con- 
struction of the breakwater the 400 ft. opening was 
bridged by a timber structure, which, although ap- 
parently slight, withstood the roughest storms, and 
was equal to the constant heavy traffic brought upon 
it until the work was completed. 

The system of staging employed was designed by 
Mr.. Rendel, and consisted of piles formed of creo- 
soted logs, bolted and bound together with iron 
straps. To the lower end of pile a Mitchell 
screw was attached, and to the upper end a capstan, 
the ends of the capstan bars being forked, so as ‘to 
enable a heayy rope to be passed round them. The 
rope. was an endless one, and was carried round the 
barrel of a crab winch placed on the staging. When 
the pile had been ‘lowered into position, the winch 
was worked and the pile was thus revolved until the 
screw had been forced 6 or § ft. into the clay. Rows 
of piles were thus fixed at distances of 30 ft. apart, 
pee upon the piles the working platform was erected, 
and ‘on which’ the ‘rails were laid. The tippi 

‘wagons, carrying ‘the stone, constantly tspreneal 
this staging, discharging their contents into the 
water beneath. The quantity of stone deposited 
per day varied from 2000 to 3000 tons, the total 
quantity of rough stone tipped into the sea being 
about 6,000,000 tons. The stone was quarried and 
loaded almost entirely by convict labour, from 600 
to 1000 prisoners having been continually employed, 
principally on the top of the cliffs. About 100 men 
on the average were engaged on the actual-work of 
construction. 

The total length of the whole work is about 1$ 
mile, the width of the structure at. the base bein, 

_ 300 ft., at low-water. level from, 90, to ,100 ft.; and 

- at the. top 60 ft. The ‘average height from, the 

bottom. is.70 ft. The slopes on the sea face. are 
from the bottom up to a height of 12 ft. below-low 
water ]} to 1;. and above the 12 ft. line 6 to.1; on 
the harbour face they are+1}'to 1.. The sheltered 
area afforded ‘by these works is about 2100 acres in 
extent up to’ low-water line. Connected with the 
grorks are two forts, an inher and an-outer one, 


slit 


placed one at the end of the pier, and the other at the | 


end of the breakwater, proper. The inner fort is 


100 ft. in diameter, mounts 8 ‘guns, and stands in‘; 


9} fathoms of water. The outer fort on the .North 
ead lias a rubble base, 45 ft. high, and containing 
140,000 tons of stone. The diameter of the fort is 
200 ft., and it stands in 10 fathoms of water. 
Such are the works which, commenced in 1847 by 
Mr, Rendel, were completed in 1872 by his suc- 


cessor, Sir John Coode, to whom. credit. must be. 


given for the thorough manner in which they have 
been carried out; The cost of this undertaking has 
been about 1,033,000/., for which sum the nation 


it having been ied by the P. 
forms an spntegaet conclusion to 
notice : 
“ From this 5 
On the 25th of July, 1849, 
His Royat Hienuyess Parncs Atpenrt, 
Consort of Victoria, . 
Sank the first stone of this Breakwater 


Upon the same spot, , 
Asset Epwarp Prince oy WAxzs, 


On the 10th of Augpst, 1872, 
_ Laid this last " 
And declared the work completed. 


These i 
a 











DYNAMITE IN FRANCE. 

Ar the present time, when the advocates of the 
various explosives, gun-cotton, dynamite, or litho- 
fracteur, are pressing forward the claims of the 
several agents, when a hundred industries in this 
country are anxiously —— which is the best 
explosive they can employ, and how they may ob- 
tain it in sufficient quantity,.and when.a careful 
Government, anxious not to commit itself by inju- 
dicious haste, is deliberating on the subject with more 
than usual slowness, it is interesting to turn to France, 
and note what has already been done in that country 
with dynamite, in order that we may gain some 
further experience on the subject, and learn how 
far this explosive material may be used in safety, 
and with what effect it is employed. In the Bulletin 
de'la Société: de 0 Industrie. Minérale, an important 
and- able publication, there have recently appeared 
several reports upon the subject by MM. Chauselle, 
Griot, and Grille, three well-known mining engi- 
neers. 

At Firminy, excellent results have been obtained 
- ~ open quarries, vers ee aes 

or building purposes, and in the alluvial deposits, 
in limestone, quartz, and mica schists, ith: aes 
more or less sandy, and in beds sometimes very com- 
pact, and difficult to attack ; the useful effect of: the 
class of dynamite known as No, 3 has been shown 
ual to that of two or three times that of ordinary 
biastin g powder. ‘ 

But it been especially in sinking shafts that 
dynamite has been used with the greatest effect. In 
the Camille shaft from 1200 to 1500 gallons of water 
an hour were encountered, which hindered the 
work of the miners greatly. Tamping with the ordi- 
nary powder was impossible, and the difficulty was 
avoided by the use of dynamite, of which quality 
No. 1 was employed, as being more violent in its 
action and less affected by water—the matches were 
either tarred or laid in tubes of gutta percha. At 
first the rate of progress was from 16 to 20 ft. a 
month, but afterwards the advance rose to 32 ft. 
per month; whilst with common powder, and under 
similar conditions, only about 20 ft. were obtained, 
The advance was thus one anda half times that 
obtained with powder, whilst the cost was reduced 
in the same proportion, because the price of the 
explosive is reduced in ory ene e other ex- 
penses, In fissured and water-bearing rocks, the 
‘advance was increased almost threefold. As to the 
noxious effects of dynamite, the numerous trials made 
at Firminy show that the vapour is less di ble 
than that ‘from ogee 2 powder, and that it is not 
more hurtfdl.to life. The engineer of the mines at 
Firminy, without‘showing any: desire to claim more 
for dynamite than can be fairly accorded to it, says 
that the advantages it offers, such as rapidity in 
executing work, and in facilitating operations that 
would be almost impossible with common powder, 
are 80 Fg that they cannot be easily exaggerated: 
* In the Montrambert mines ‘the ‘emplo it of 
dynamite, limited at first to siriking one shaft, was 
opt session tats chek odladeergonies tana: 

e galleries in the ; ordinary powder being, 
however, also used.: Water-bearing’ strata are fre- 
mers encountered at Montrambert, and in these 
cases the dyhamite’is especially valuable. The en- 

r asserts that dynamite No. 1 is unaffected 

water, in’ which ‘dynamite No.3 also explodes 
well; and ‘he’ also ‘states’ that: the* gases : es 
from‘ explosion* are inoffensive. ‘Thus, at! the 
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ynamite, should be for the most part at- 
tributed to the want of skill in its use on the part 
of the workmen. 

At the new shaft of Chana in the mines of the 
Society of the Loire, gy om has been employed 
since last February. ‘The first explosion did not 
touch the rock; it proved, however, that the 
gas produced by the explosion did not inconvenience 
the miners. Now the bottom of the shaft was at that 
time about 460 ft. from the ground level, and with- 
out any ventilation ; with common powder the smoke 
did not disappear and it wasnecessary to keep up 
a constant current of air, In the second place this 
explosion showed that dynamite could be discharged 
perfectly in water, because the hole was wet at the 
time of explosion. Subsequent trials having given 
only moderate results, the manager of the works 
was sent to the mines of Montrambert to study the 
best mode of employing the dynamite. Since his 
return, after having made himself acquainted 
with the method of using the explosive, the results 
obtained have been found very satisfactory. As 
many as twelve charges have been fired together in 
the water successfully, both with powders Nos. 1 
and 3. With the latter it was necessary to work 
more rapidly ; the only precaution necessary, was 
to cover the. cartridge with a thickness of earth. 
We may compare the results obtained in this mine 
with d ite, and, with common powder. From 
the 1st to the 10th of April a depth of 11.7 ft., with 
a diameter of 14.4 ft., was driven, or during 15 days 
16.5 ft. With the ordinary powder 13 ft. in 15 days 
was effected. On the other hand the cost per day, 
was, with the d ite, 15 francs, and with the 
powder 14.50 franes, or altogether an excess of the 
ormer of 52.50 francs during the 15 days, an in- 
significant sum compared with the total work, the 
price per metre run being 255 francs, Altogether 
with a slight increase in cost, an increase in the 
progress of one-third was effected. 

In sinking the central shafts, in. the Ferrieries 
mining concessions, the advantage still lay with the 
d ite, more marked on account of the hardness 
of the rocks and the quantity of water met with in 


the shaft, 


THE BRIGHTON AQUARIUM. 

Arter long delays, some of them unavoidable 
and unfortunate, but for the most part unnecessary 
and vexatious,.the engineer has completed his work 
for the Brighton Aquarium Company, and a new 
attraction is opened to thé anent inhabitants, 
to the transitory population, and to the hosts of ex- 
cursionists who are tempted by cheap railway fares 
and oe hours by the'sea-side, to the great marine 
m R 
It is more than six years since Mr, E. Birch con- 
ceived the idea of establishing a great aquarium at 
Brighton; and, having worked this idea into some 
form, he devoted much time to the investigation of 
such establishments upon the Continent, especially 
at Berlin, Havre, and Boulogne. In two years the 
preliminaries were settled, the site was chosen, and 
permission was obtained from Parliament to 
redeem a stretch of land from the sea,. and, to 
make a road from the point where the Kirig’s-road 
meets: the Marine Parade and the Chain. Pier. 
Upon the area thus obtained a new road was to be 


made overlooking the sea, and,the Parade. itself 


was to be widened, : the left. between. the 
boundaries of these roads being set apart-for the 
Aquarium building. The »bill‘ for sanctioning the 
work was passed:in July; 1868, and, rather more 
than a year after, work'was commenced. 

In consideration: of * the fact that the town of 
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Brighton was to obtain a new and wide promenade 
from Fe dete Ms ye ear pie? as well ae 

ound n or wideni e western end o 

e Marine Parede, a sim of 70001. ‘was to be paid 
to the Aquarium Company, just half the gost of 
the new sea wall, 1400 ft. in length. To those not 
versed in the ways of provincial town councils, ‘it 
would have appeared unlikely in the highest degree 
that any persistent opposition would’ be offered to 
the company engaged ih carrying out a work which 
could only increase the popularity of the town, and 
add another to its many charms. But whether 
from a pure spirit of opposition, or from that 
element of suspicion and distrust inherent in the 
breasts of those who are snatched from the counter 
to deliberate at the Council Board, the unfortunate 
fact remains. that the Company were pursued by 
the Corporation with a persistence that amounted 
to persecution. It was the original intention to 
erect a building close to the West Pier, and this 
intention having been judiciously abandoned,  de- 
signs were prepared for a handsome structure on 
the site of the present low-level galleries. To such 
a design the’ Town Council were strenuously opposed, 
and enfotced the condition that the intended build- 
ings should have no elevation which would project 
beyond a straight line drawn from the curb of the 
Marine Parade to the edge of the new sea wall. 
This absurd restriction set such limits to the powers 
of Mr. Birch, that it is a wonder he succeeded so 
well as he has done in the general outward appear- 
ance of the aquarium, and if the people of Brighton 
are dissatisfied with the elevation of the new struc- 
ture, they may thank the obstructiveness and 
stupidity of their town councillors. Especially this 
remark applies to the entrance of the aquarium, 
where the greatest widening of the Marine Parade 
takes place. By an equalisation of the piece of 
ground belonging to the company, and that ceded 
to the town, a regular and fair sweep would have 
been given at the commencement of the widening, 
and the enclosing parapet of the aquarium entrance 
would have been regular in form also. But as the 
councillors have persisted in holding to their bond, 
no alternative has been left to the company but ‘to 
respect the legal boundary, and disfigure the Parade. 

But though the engineer was thus hampered in 
all work aboye the ground, he was fortunately left 
unrestricted in his operations below that level, and 
the manner in which he has completed the aquarium 
reflects the greatest credit upon him; the archi- 
tectural effects denied to the exterior have been 
transferred with success to the interior. Proceed- 
ing down a flight of steps 20 ft. in width, and 
across a court 60 ft. long by 40 ft. wide, the visitor 
reaches the entrance-hall, the facade of which con- 
sists of columns and arches highly decorated, and 
enriched with terra cotta. Upon a frieze running 
around the sides of the courtyard is the inscription, 
* And God said, Let the waters bring forth abun- 
dantly the moving creatures that hath life.” The 
outer hall is entered by three doors, and is 80 ft. by 
45 ft.; on the south side is a special entrance for 
invalids’ chairs, and on the’morth side are the doors 
leading to the retiring rooms and offices. Access 
on this side is obtained to a restaurant, which 
can be also entered from the courtyard, ‘The whole 
of this entrance-hall is highly ornate, bright with 
many-coloured bricks, stone, terra cotta, encaus- 
tic tiles, and paint. 

On the east side of the hall is the entrance to the 
double archway, forming the princtpal corridor of 
the aquarium, This corridor is 220 ft. long, broken 
into two parts by a central chamber 55 ft. long by 
45 ft. wide. ‘The corridor has an arched roof rest- 
ing on thetide walls anda central row of columns, 
formed of arf almost fantastic variety of materials— 
Bath stone, serpentine, and Aberdeen granite; whilst 


the coloured bricks, and the stone cornice, employed | i 


is mae ri 
Although the whole of the aquarium is practically 


in the groined archway overhead are all in keeping 
with the appearance of the entrance hall, subdued, 
it isitrue, by the filtered light which passes re 
the tanks on each side of: ‘the.corridor, and by the 
occasional stained-glass windows, by which light:is 
also admitted from above. The-effect, indeed, on 
entering the corridor is a most pleasing one.. Look- 
ing through the long perspective ‘of the dim. cor- 
ridor, the visitor sees, in strong relief, the fern- 
gtown rock-work, the old red sandstone (which, by 
the way, is notso real as it might be), relieved with 
& clayey and indefinite, though by no means unde-+ 
fined strata, fromthe top ‘of which a really artis- 
tically-arranged cascade,\driven bya rotary. p 

falls-and breaks on the masses of rock on either side 
and below, and ultimately subsiding into a pool for 





fresh-water fish. This®grotto and waterfall form 
the chief features of the conservatory, which is 
reached by the transverse corridor No. 2, at the 
eastern end of corridor No: 1; ‘The former is 80 ft. 
long and 23'ft. wide, and serving as an ap 

to the conservatory, to corridor No. 8, and to -stair- 
ways leading to the promenade’ on the roof of the 
building ; it contains no tanks. The co » 
160 ft. long, 40 ft. wide, and 30 ft. high, lies at the 
northern end of corridér No, 2, and south of it, and 
oe parallel to it, is corridor No.3, which is 
160 ft. long, and 27 ft. wide. . Throughout this part 
of the building Mr. Bireh has adopted Ransome 
stone, and excellent ‘specimens of material and of 
work Mr. Ransome has ‘supplied. On each side of 
the main corridor No. 1 is a series of tanks, 28 in 
all, varying from 55 ft. to 20 ft. in length, and from 
about 25ft. to 11 ft. Gin. in depth; one large tank, 
100 ft. long, is placed on the north side of the 
central hall. 

In corridor No. 2, as we have said, there are no 
tanks, but in the conservatory there are placed a 
number of standard tanks containing tiful 
specimens of anemones and of more active marine 
life. In corridor No. 3. are two rows of tanks 
that on the south side being devoted to salt-water 
fish, and the one on the north side being filled with 
fresh water. The fronts of the tanks are filled.in 
with plate glass lin. thick, and 6 ft, 2in, high, by 
3 ft. 4in. wide. These sheets rest upon rubber 
cushions placed against the mullions forming the 
frames of the tanks, but not secured in any way 
save by light wooden fastenings to prevent the 
glass from falling when the tanks are emptied, A 
great deal of trouble has been and will doubtless 
continue to be met with in this as in all other large 
aquaria, on account of the failing of the glass. 
No amount of care in bedding it on the frames 
seems to be effective in preventing frequent frac- 
tures, although the glass selected should be, and 
for the most part is strong enough to resist the 
pressure of the mass of water within, yet breakages 
occur at such irregular periods, under such con- 
tradictory circumstances, and in the most unex- 
pected directions, that imperfection in the material 
is the only way of accounting, for the casualties. 
Thus, for example, a sheet may stand perfect for a 
month or six weeks with the full head of water 
upon it, and crack as soon as the pressure has been 
removed by the emptying of the tank; or in 
another sheet will yield not along the. line of 
greatest pressure, but above the water level alto- 
gether. One thing, however, has been shown b 
experience, that when the glass is in a state of hi 
tension, a very slight cause, such as a small increase 
of temperature, will suffice to produce rupture. 
The only way to obviate this evil, however, appears 
to lie in the careful selection of glass. 

The tanks are filled direct from the sea, and are 
filled and aérated at the same operation. A tunnel 
has been formed from the aquarium to the face of 
the sea wall, and the main is led through this tunnel, 
and brought down beneath the shingle on the beach, 
Through this main it is pumped by engines placed 
on the north side of corridor No. 3 into receivi 
and circulating tanks under the floor of the build- 
ing. ‘Thence it is raised into distributing, mains 
which run along the top of the corridors above the 
tanks, to each of which a service pipe is led down 
to the bottom of the tank, and terminates with an 
injector, which is connected with ,a.small air, pipe. 
The flow of water through the-seryice pi os 
an air current into the tanks, and by this means 
the water is kept constantly aérated, The capacity 
of the tanks is about 500,000 ns,,and.they can 
be filled in about 10. hours, same water can, 
however, when 
long period,:and when once filled, but little water 
ired to be brought in from the sea, 


complete, it will of necessity be a eonsiderable time 

before the tanks are fully stocked, 

care of Mr. Lord, Mr. i. 

Buekland, the collection: will ‘ir 

by far the most perfect, as it is the most extensive, 

establishment of its kind in this.co , 
There can be no doubt that,.the Brighton} 


uudertaking to its proprietors, whilst. the publi 
who support it will reeeive an almost, intermingble 
source 0 
its contenta, and the thanks -of the, public are due. 
to. the engineer, Mr, Birch, who, ples na and has |, 
earried out, the. work; so thore +80. tastefully, 
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impeded in 
be Pa and aa constructed all 
y zapidly 
of the country. The tubes might be mneek eas or 
over ground, but were better over, raised some 16 ft. in the 
air, and supported on framework or piers ‘constructed of 
wood — narrow planks, beim 1-¥ and grooved, the joints con- 
nected. A line of tubes of 8 ft. diameter could be built for 
about 20002. per mile, the right of way not included.—Mr 
Hawkshaw did not see how coal could be pat inte spheres 
which could be made to revolvé with any velocity, and if the 
suggested system were adopted, coal would miuch 
teriorated in transit, and in most instances rendered 
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elements of success, but which they had not the ability to 
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FOREIGN AND’ COLONIAL NOTES. 
Gold in New South Wales.—The production of gold 
New South Wales has been sensibly. 
the first five months of this year this production was: Western 


fields, 4707 oz.; making a 
marked the inauguration of a new 
ood mining. 
to claim attention. In the present year, 
have been swollen by the discovery 
ferous wealth. 
New Zealand Railways.—The works of the 
way in the province of Auckland, New 
pushed forward vigorously. A wharf at the H 
terminus is ap i 


Kaipara river has just been commenced. J... 
The Intercolonial .—The 
Intercolonial Railway has been com a 
26 miles Amherst. pean, 1008 me 
at work upon the line between Amherst and 
expected that the track will be completed to 
course of next month. ‘ 
Coal in New Zealand.—Boring 
‘province of 


* 


= 


sbi ot alins 
Teckiand, New alan 
ener 


béing carried on in the 
A well developed 


~ 
a 


> Uy es 





» 689,235. dols.; the working ex- 

were 862,650 dols,, leaving a profit of 336, aes. 
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and so successfully in all its details. 
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THE BRITISH ASSOCIATION. 
Address of Wiu1Am B. Carpenter, M.D., LL.D., F.R.S., 


President.* 
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* Delivered before the British Association at Brighton. 
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(Concluded from Page 106.) 
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ee ong en of ped pene beyond that which 
power of retaining and generalising experiences. 
ve not introduced this subject with any idea of placing 
summary of the ingenious arguments by 
ing doctrines have been respectively su 
I have touched om the question at all if I did 
ieve that a means of reconcilement between them can be 
in the idea that the intellectual intuitions of any one 
are the embodied experiences 
it appears to me, there has been a progressive improve- 
the thinking er of man, every product of the cul- 
which has serving to prepare the soil for yet more 
harvests in the future. 

Now, as therecan be no doubt of the hereditary transmission 
in man of ired constitutional liarities, which manifest 
themselves in tendencies to ily and to mental disease, 
fies inepiean Liecwsivee. 20. bio ecpeniaation with wuliclast 

im ves on bis organisation with sufficient 
a gem to their issi 
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Sheet teeny reed mee 
acquire strength, ex; in 
each new ow ipa from te “a panne upon io mee 
terials supplied by a continually en’ experi and thus 

rstred habitudes produced by the intelectual’ culture of 
— become a second nature to every one who inherits 


We have an illustration of this progress in the fact that of 
continual occurrence, that conceptions which prove inadmissible 
to the minds of one generation, in conséquence either of their 
want of intellectual power to eee them, or of their pre- 
occupation. by older habits of thought, subsequently find a 
universal acceptance, and even come to be approved as self- 
evident. Thus the first law of motion, divined by the genius of 
Newton, though opposed by many philosophers of his time as 
contrary to all experience, is now accepted by common consent, 
not merely as a legitimate inference from experiment, but as 
the expression of a necessary and universaltruth; and the same 
axiomatic value is extended to the still more doctrine, 
that en of any kind, whether manifested in the “ molar” 
motion of masses, or consisting in the “meleculay” motion of 
atoms, must continue under some form or other without abate- 
ment or decay ; what all admit in regard to the indestructibility 
of matter, being accepted as no less true of force, namely, that 
a3 ex nihtlo nil fit, s0 nil fit ad nihilum.t 

But, it may be urged, the ao conception of these and similar 
great truths is in itself a typical example of intuition. The men 
who divined and enunciated them stand out above their fellows, 
as possessed mh nares could not only combine but crea’ 
of an insight which could clearly discern what reason cou 
but dimly shadow forth. Granting this freely, I think it may 
be shown that the intuitions of individual genius are but specially 
exaltéd forms of endowments which are the general oO 
the race at/the time, and which have come to be so in virtue of 
its whole previous culture. Who, for example, could refuse to 


3 





* Iam to be able to append the following extract from 
a letter te ag Ah John Mill the great. master of the expe- 
riential school, was good enough to write to me a few months 
since, with reference to the attempt I had made to place com- 
mon sense u this basis (Contemporary Review, February, 
1872) : ** When states of mind in no respect innate or instinc- 
tive been frequently repeated, the mind acquires, as is 
proved by the ‘power of habit, a greatly increased facility of 
passing into those states; and this increased facility 
owing to some change of a physical character in the organic 
action of the brain. There is also considerable evidence that 
such acquired facilities of passing into certain modes of cerebral 
action can in many cases be transmitted, more or less. com- 
pletely, by inheritance, The limits of this power of transmis- 
sion, and the conditions on which it Bependa, ca a subject now 
fairly before the scientific world, and we doubtless in time 
know much more about them than we do now. But so far as 
imperfect knowledge of the subject qualifies me to have an 
opini T take much the same view of it that you do, at least in 


princi 

t This is the form in which the doctrine now known as that of 
the “ Conservation of Energy” was enunciated by Dr. Mayer, in 
the very remarkable essay published by him in 1845, entitled, 
“Die organische Bewegung in ihrem Zusammenhange mit dem 
Stoffwechsel.” 


in the of the earliest of 
Sinais theten’ ea ‘ar sees the aawi that porous 
genius, whose brilliant but career left its le im- 





ROLLING IRON BY THREE-HIGH ROLLS. 
On Lauth’s System of Rolling Iron by Three-High Rolls.* 
By Mr. Laura, Pittsburg, United States. 

Tuts system, Mr. Lauth stated, very 
ad in the United States for all classes of iron, whether for 
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ler di : 
the small roll would be 13in. diameter; for a roll 6 ft. long by 


kind | 22 in. diameter the middle roll would be 16 in. diameter. The 


bottom roll only was driven for the hard rolls, both the middle 
and top rolls ing by friction. The rolls were all turned 
ectly straight level, A stream of water was constantly 
t upon the roll to keep it perfectly cool. The effect of this 


the sheet or plate was rolled to a perfect level The writer had 
found prejudice running so strong amongst English manufac- 
turers that until recently he had been utterly unable to make 
any headway with his invention. A number of firms had, how- 
ever, adopted it of late, and Mr. Jones, of Middlesbrough, could 
testify that there was no difficulty in working four in 
place of two by the old system, and his would turn out from 15 
to 20 tons of 16 wire-gauge sheets in 12 hours. The ease with 
which the men worked, and the freedom from exposure to the 
heated rolls, was much appreciated by them. There was no 
labour involved beyond pushing the pieces in between the rolls, 
and the energies of the men were not exhausted by severe 
labour as at present. 


Mr. Menelaus said it would not be convenient in this country 
to roll with three-high rolls for several reasons. The first was 
that it would entail on makers the necessity of keeping a very 
much larger stock of rolls than they now had. One element of 
expense was the immense stock of rolls that English manufac- 
turers had to keep to suit the tastes and opinions of the various 
engi They had three ee 3 ttt pom a 
the flange, and the we engineer is own form. 
There m4 an unlimited number of sections made in England, 
and when to that was added the foreign trade the number of 


rolls, 

anda half. The — of sections ran the makers into 
comparatively small orders, and they had for that reason to 
change the rolls five or six times a week, and it was easier to 
aan we conpemnenr ani perhaps, th : $ Aainles wore 
that engineers—except, ps, those o ica—were 
vary pation aboot rw ad a In America they had few 
sections, and makers sometimes received orders to enable the 
rolls to go for nearly a month without changing; and so long as 
these could produce anything like a roll approaching the 
form of the section sought, the engi were content to take 
it, and the iron manufacturers did not trouble themselves much 
about the sections. ‘Taking into account the stock of rolls that 
English makers required to keep, and the time required. to 
change them, owing to the accuracy of section required by the 
engineers, he was of opinion that the two-high roll system was 
the most economical. 

Mr. Snelus, West Cumberland (one of the Danks Commis~- 
reer? d sod for t phn gel lin, ne rar aus: 

ica, and for the purpose of rolling y were ad- 
mirably suited—the pepallslions of the surfaces was good, and the 
work was done with great ease. 

Mr. Danks said he had been making rails for the last twenty- 
four years, aud during ten years he had used the three-high 
allan intauaret tee aanciuns eapeeas ate 0 other 

inion. re; to the American engineers being so 
Purticalar about the sections, he only wished Mr. Menelaus to 
give them a trial. 





Tron and Steel Institute. 





* Abstract of paper read before the Glasgow meeting of the | P’ 
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in very great a i or 
even a four-high roll Sik ccidinahuamathp-aess en ehtee 
rolls going one way, and another set of two going the reverse 
way. In old times it was necessary to finish the rail at a par- 
ticular heat, and rolling in great lengths was difficult, and 
caused great waste; but Mr. Bessemer had taught them to 
make metal for rails at any heat and almost any length ; and he 
did not at allsee why Bessemer rails should not be rolled 100 ft. 
long, and cut off in such eee oe wanted. He was in- 
clined to think that, for ing sheets and plates, this 


item, 
and | which he had seen at Newport (Middlesbrough), vould be un- 


commonly and he heartily wished it success. 

Mr. D: said he was of opinion that rails could be made in 
tho United Seaton by She thane blah 2of mills with as good sec- 
tions as could be made in Englan 

Mr. Jeremiah Head said that for making plates this s 
seemed to be a very feasible one. Mr. Lauth mentioned he 
had had some difficulty in introducing this machine in England, 
but he would like to say that that difficulty did not arise from 
prejudice, but from the impossibility for manufacturers to 
take up all the systems which offered themselves to their notice. 
The most of them had got plant down, and they wished to work 
that plant up, and after that they would choose what they con- 
sidered the best machinery for their particular purpose. Gentle- 
men who came to the Institute with new plans must not in all 
reason expect the members to take them up within six hours of 
their being brought under their notice. 

Mr. Lauth replied that he had been ten years trying to get it 
an but he was thankful to say he was getting along 

now. 

he chairman, in moving that a hearty vote of thanks be 
awarded to Mr. Lauth, said that Mr. Menelaus had shown them 
in a few words how exceeding’ iy di le it was that they 
should now get out of the difficulty of a continuous change in 

size of rails. One would have thought that the English 
engineers by this time must have arrived at something which 
would answer the purpose, instead of continually entailing a new 
cost and inconvenience on the lines which they represented, by 
adhering to minute distinctions in the size of the rails. There 
could be no practical advantage whatever to the companies 
they represented, but, on the contrary, there was an immense 
increase in the cost of production, and great annoyance to all 
the manufacturers, On a former occasion he had the pleasure, 
when speaking to a previous meeting of the Iron and Steel 
Institute, to ex a wish that a universal system of rails 
should be i uced in this country, whereby—-while, perhaps, 
there were three sizes, a small rail, a medium rail, and a 
large rail—the whole of the traffic could be well attended to. 
He hoped the remarks of Mr. Menelaus would leave an impres- 
sion upon. the engineers, and show them that the manufacturers 
still laboured under a difficulty which might be easily removed. 





Suez Canat Revexve.—M. de Lesseps estimates the re- 
venue of the Suez Canal Company from all sources, in 1872, 
at 902,0007. In consequence of greatly improved finan- 
cial condition of the company, the council of inistration 
proposes to discount this month the coupons falling due 
September 1 and October 1 upon the company’s 30 years’ 
bonds and obligations. 


New Zeatanp Ratiwaxs.—Twelve miles of the Christ- 
church and Raiapoi Railway have been opened for traffic. 
Mr. Brogden, through Mr. Tribe, has offered to the ane | 
Council of Hokitika, to construct a railway from Ross throug 
Hokitika to the Grey Coal mines, if the council will give him 
a grant of a belt of land 14 miles wide along the whole length 
of the line, which would be about 50 miles. 


New Yorx Canats.—The canals of the State of New York 
are navigated by boats having an average burthen of 178 
tons. At the present time it takes a canal boat ten days to 
make a trip between Buffalo and Albany, the average 
with horse power being 1} miles per hour. This slow rate of 
transportation has tor many years been demanding a remedy, 
and many ingenious methods of accelerating the speed of 
the boats have been devised. Sometime since the State of 
New York offered a premium of 100,000 dols, for the in- 
troduction of ‘steam towing on the canals, and the different 
ans were last month submitted to a practical test between 


———— 





Albany and Troy. . 
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THE RIVER TYNE IMPROVEMENTS. 


Tux following report has been addressed by Captain EB. 
Calver to Sir Joseph Cowen, Chairman of the Tyne Improve- 
ment Commission, relative to the progress that has been 
effected in the works on that river. . 


Dear Sir Joseph,—At the beginning of this year, when a 
Parliamentary opposition to the Tyne Improvement Bill was 
considered ie; I made a complete examination of the 
the sea to Stella, with the view of testing 

ity, and I now, at the uest of your 
secretary, for a statement of the simak results thus 
obtai for the information of your Board, so that its 
members may see what physical changes have been effected 
——— since its charge was committed to their hands 
in 1 \ 


river 


its a ca 


As you are bably aware, I have executed complete 
surveys of the from the bar to the tidal-limit at Ryton, 
and have also paid numerous official visits to the river from 


the year 1838 to the t time. The most important of 
these was in 1849, at the iod of the Conservancy contest, 
when, owing to si 'y conflicting statements about the 
depth of the river and its general condition, I was ordered 
by the Admiralty to enter upon a large scale and detailed 
survey of its course up to as far as Newcastle Bridge, basing 
my operations, for pi of comparison, upon those 

opted by Rennie in 1813, such as positions for cross sec- 
tions, datum for ——— other a ~*~ ae : 
propose, therefore, to do at present is, to place the result o 
Rotana of 1849 in aegeeere features before your Board, 
that it may be contrasted with what I found to exist in the 
month of February of the present year. The facts of the 
survey of 1849 were as follows: 


Though 95 acres of the tidal basin of the Tyne, or about 
yyth of the high water superfices of the river, had been con- 
verted into land, the detached and principal sandbanks ‘had 
i in area from 99 to 104 acres. 

Notwithstanding this restriction in size, the tidal develop- 
ment was uninfluenced; thus, on the 13th May, 1813 (two 
days after the new moon), the tide rose 14 ft. 11 in. at North 
Shields, and 11 ft. 8 in. at Newcastle, while on the 21st July, 
1849 (also two days after the new moon), the tide rose 15 Ke 
at North Shields, and 11 ft. 8 in. at Newcastle, or practically 
the same at the two periods. 

Of the 286 sections measured by Rennie in 1813 across the 
channel of the Tyne between Shields and Newcastle, 69 had 
increased, and 217 had decreased, the difference being equiva- 
lent to the loss on a common spring tide of 34 mailflons and 
upwards of cubic feet of tided water, nearly the whole of 
which was due to the formation of artificial shores and other 
works between Jarrow and Hebburn. The above reduction 
of natural and constantly-acting power is simply represented 
by a river a statute mile long, 500ft. wide, and 13 ft. 


deep. 

“The deep-water track, or ougvertenate sailing channel, be- 
tween Shields and Newcastle, been reduced in average 
high-water depth from 25 ft. to 24 ft. 4in., while navigation 
was rendered more difficult from the track having become 
more broken. 

The gauge, or the measure and proof, of tidal loss was, of 
course, to be looked for at the lower of the river. Ac- 
cordingly, I found that North Shields Harbour was 34 ft. 
narrower and 3 ft. shallower than it was in 1813, while its 
throat, or its restricted entrance, between the Low Light 
beach and the point of the Middle Ground, was from 30 to 
40 cent. less in its sectional low-water capacity. 

Lastly, the low-water section of the channel across the 
bar, measured between similar bounding contours existing at 


the two periods of 1813 and 1849, had di a quarter 
part, vis., from 9775 to 7560 — feet. 
I afterwards supplied the foregoing facts, as evidence, at 


the several official inquiries held as to the state of the river, 
my summary testimon: tains fo Se effect, that without the 
system pursued was wholly changed, and dredging resorted 
to as a means of improvement, both the river and the in- 
dustrial and commercial interests dependent upon it must 
materially suffer. 

In 1850, the Tyne Improvement Act transferred the charge 
of the Tyne from the Corporation of Newcastle to the body 
of which you are the chairman, consisting of members re- 
presenting the communities upon its banks, and selected in 
such proportion as to insure the conservation of the whole 
river, from the sea up to its tidal boundary. Your Board 
has subsequently, under proper advice, carried out a syste- 
matic plan of improvement, the results of which I now pro- 
ceed to describe. In what follows, the depths mentioned 
are, in all cases, those of low-water spring tides. 

The depth of the channel over the bar, which was 6 ft. 8 in. 
in 1849, been increased by dredging to 16 ft. in 1865, 
the time of one of my Po ype examinations. Now, there 
is no bar, as a depth of 27 ft. exists along the track in from 
sea, till che proper channel of the river is reached. 

There is now a minimum depth of 24 ft. in that portion of 
the entrance channel where “ Stones,” with 9 ft. over 
them, formerly existed. 

The Narrows, or throat of Shields Harbour, has had the 
width between its high-water boundaries increased from 
380 to 590 ft., to the great advan of navigation. 

In 1849, the lower portion of Shie 
within the Narrows, was nearly wholly occupied by the 
Middle Ground, and its summit the In-sand, 6 acres of the 
mass drying at low water. These have been removed bodily, 
and the sailing channel, instead of being restricted as 
formerly to the narrow and intricate passage along the Low 
Light now extends completely across from shore to 
shore, unincumbered by a single impedi t. It is interest- 
ing to know that a of 25 to 30 ft. exists over the site 
of the In-Sand which dried 3 ft. in 1849, and upon which the 
pe ean Shields commonly gleaned a harvest of 


In 1849, the Dortwick Sand in the upper part of Shields 





Harbour, immediately | channe 





over towards the quays at South Shields. 
Now a depth of 23 to 26 ft. is found over its site. Some idea 
Se ee eT eran ce 
effected hereabouts, when it is i that a where, 
in 1849, there was a depth of 6 ft. only, the i Swift- 
sure, drawing 25 ft., was berthed with 10ft. under her keel 
when the tide was at its lowest, while the W Sad 
i in 


ip lies i f the sand dri 
ing ship lies in a depth of 28 ft. where 


Whitehill Sand, which stretched half-way across 
channel, has been removed, and a depth of 20 to 24 ft. estab- 
lished over its site. 

About a mile fabesp the river, Jarrow Sand 
of which uncovered, and Jarrow Shoal, a usual sti 


to the small passenger steamers plying between Shi 
Newcastle, have also been dredged av down to 
depth of 23 and 24 ft. The Sli a patch 

covering in Palmer’s shipbuildi > been similarly 


remo 
Long Reach, about 2 miles in length, had its 6 ft. 
eee ee to.19 and 24ft.- Near to Staiths 
is to be found 13 and 14 ft., now the least depth in the 
navigable channel between Shields Neweastle, a 
deignt spade Geni eee et 
i ations bein ied on in icini 
Hebbars Shoal, « Sf obstruction in 1849 
moved, and its site deepened to 26ft., while 15 to 26 ft. is 
eterwanse to he Sepd.stuig.n Saye channel to abreast 
oint. 
The removal of Bill Point, one of the most 
the works undertaken or ee issi 
tially carried out, but its completion 
Following results: It will remove a 
river bank, which has ——— —s 
it to approaching vessels; it will ena! vessels 
pound tie pains Sith facility ; <i tegen an 
the mbeding the deflection 


16 acres 


place 


E 


il 


t channel abreast by 
the stream, while it will promote 
flood towards the higher portions of the 
summit of the high-water undulation moved 
and Walker at the rate of 13 
rate of 8 miles from thence to Newcastle—a 
omy wholly due to the 

oint. 


In St. Anthony’s Reach, 20 ft. and not 6 ft.,.is now the 
ruling depth; and St. Anthony’s Sand, which formerly un- 
covered for nearly the distance across the river, has been 
entirely removed. 

ran 


From St. Peter’s to Newcastle the navigable track 
has been deepened from 8 and 9 ft, to about 
average. ; 

The channel of the Tyne above = 
deepened, and for the first mile ee | 
time of my examination) the ; 
2 and 3 ft. to 14ft. It may be noted here, that 
the upper basin has a value that carried out in 
lower portion of the river, as it makes the towns ac- 
aun» aagung 2 : ond Doreen ton low-aalen 
surface, us } 
accelerate tho sate of thodeod iuaan 


o 


interval between the arri 
and the time it is felt at Newcastle has been reduced from 
2 hours and 12 minutes to 15 minutes, while high water 
Newcastle occurs 23 minutes after hi 
instead of 1 hour and 3 minutes, as in 
high water at Newcastle has also been raised 
cperations about € in. and hates low mates sowaren’ 
e depression of the latter being noticed to as far 
Stella, an effect which will be added to 
the bend in the river-course near 
gress) has been fully carried out. 
upon the high and low water surfaces of 
represents a gain on a common sprin, 
feet of dick oicten Sabu Newcastle 
cubic feet above it, or 111,856,780 cubic 
amount more than three times that wh which 


ey ewer ee 
ee 13 14 ft., w ~ 
gain, ve created a power 

eed an ae i 
as Sons tn ead cae of river improve 
the as most exam river im 

oat wthie the toons ef te Ulead Kingioas. con- 
tulate the commissioners uw} this issue, for I cannot 


ubt that they will readil ran tmguovel siver ne 
tion—inereasingly occupied river boundaries—an ron 


has been re- 


of the first of the flood at Shields | - 


This me Pn pa 


ing. ont their well considered plans for river improve- 
Eowaxo Kiusoriox Oasvan, Caplaia BN. 
° 
Chairman of the e Improvement Commissioners. 
IRON STEAM SHIPBUILDING ON THE 
CLYDE. 
On the Rise and of Iron Steam 


Shipbuilding on the 
Clyde, by Mr. De Rowan, Marine Engineer, Glasgow." 
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revenue collected at Glasgow for 1787 was 
the past ten years, it had averaged 
ear. From the year 1812 to 1822, 
Built on the Cl 48 steamers, the 
the m Castle—of 81 tons and 
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On Coal, with Reference to ite Bereoning, Bransport 
By Frsp. + shay shart Assoc. Inst. C.E., Assoc. Soc. te. 
Eng., of the Public Works Department, India Office, and 


trucks, so that this small coal might, as it were, form 
a bed for the larger lumps. In other words, there 
would’be less waste if the ppecting wes done after 
t rt only instead of before. é remainder of 
the chapter is occupied by a variety of interesting 


late member of Council of the Society of Engineers, Lon- | inf 


don. Printed by order of the Secretary of State for India 

in Council. London: W. H. Allen, 13, Waterloo Place. 

[Price 10s. 6d. } y 
THE above work, whichalso bears upon its cover 
_— title of * Economy,” —* before 

e public at an opportune moment. present 
paced, ee high: price of coal has rendered the 
economical use of our fuel literally a household 
question, and every one now-a-days, therefore, is 
interested in knowing what are the seep purer 
of waste, and in becoming informed as to the means 
by which they are to be avoided. 

The recently-published report of the Royal Com- 
‘mission on our coal supply has furnished an 
enormous amount of information as to the sources 
of our supply, the loss which takes place in working, 
and the waste which ensues during its consumption, 
but it leayes comparatively untouched the treatment 
to which the com! subjected on its way from the 
pit to the consumer; and it is this branch of the 
subject on which the book before us more especially 
bears. As we shall see presently, however, Mr. 
Danvers gives some space.to the consideration of 
other matters connected with the great question of 
‘* coal economy.” 

We find from the preface that the treatise under 
notice was first. commenced in the form of a rt 
on the subject .to the Indian Government. ‘This 
report was approved and ordered to be printed by 
the Secre of State for India in Council, for cir- 
culation in India; but the author justly considered 
that the work would some interest for the 
general public, and hence the volume before us, a 
volume which, as we have said, has made its appear- 
ance most popecmenely. 

The first chapter of the work is an introducto 
one, and in it, aftér some data referring to the coal 
supply in India, the author. explains.the general 
scope of his investigations concerning the screening, 
transport, haulage, and storage of coal, as at pre- 
sent practised in this country. Mr. Danvers ob- 
serves that he has been able to.discover no pub- 
lished books or papers whatever bearing upon these 
subjects, and the information conveyed in his book, 
therefore, is the result of direct personal investiga- 
tions made in the South Wales and Northumberland 
and Durham districts: This, of course, gives to the 
work an additional value; and we may say at once 
that the special characteristic of ‘‘ Coal Economy” 
is that it treats of subjects on which all who are 
concerned in our coal supply should be well in- 
formed; but respecting which it has’ appeared 
hitherto to be nobody’s business to collect informa- 
tion for the public use. 

Mr. Danvers does not treat of the underground 
working of collieries, but takes the coal in hand at 
the pit’s mouth, and traces its course and treatment 
until it arrives at the consumer. His second chapter, 
which is headed, ‘‘ At the Colliery,” commences 
with some remarks on the ‘altogether coal,” and 
‘* separation”’ systems of working collieries (the 

coal being, according to the former, raised to 
the surface, while, according to the latter, it is left 
in the pit), and he gives some interesting data de- 
rived from actual observation as to the proportion 
of coal of different sizes obtained in various cases. 
Then follow descriptions, illustrated by lithographs, 
of the trams in use in different districts for carrying 
the coal, notes on the arrangements of the ‘‘ heap- 
stead” at the pit’s mouth, and very complete ac- 
counts of the principal varieties of screens in use, 
and their accessories, lithographed plates of a num- 
ber of screens accompanying the descriptions, Mr. 
Danvers adduces many facts showing the losses at 
present caused by over-screening, and these are 
“Chapter Hil, deals with th transport of coal b 
; wi e 0 y 
rail, borne a with some observations on the 
breakage which takes place during transit. Mr. 
Danvers does not think that the amount of disin- 
tegration which takes place in the wagons increases 
in proportion with the length of the journey, and 
in this opinion we agree; but we believe that the 
breakage is influenced in an im t degree by 
the amount of shunting to which the trains are sub- 
jected. We also agree with our author that the 
amount of breakage would. ly be ene 
diminished if a proportion of the small coal was le 
with the large when the latter. is loaded into the 


0 n concerning our -carrying 
railwide, their permanent way,/che classes of wagons 
root, and the for transport, &c., oceans 

ded an illustrated-description of a ge 
of gaugé station, which formerly existed at Wolver- 
hampton,jand at which coals were formerly dis- 
charged ftom the narrow into the broad gauge 
wagons of the Western Company, before the 
narrow suge | "been laid through to London. 
Theivost of is transfer, it is stated, was found to 
be as nearly as possible one y per ton, 

In his fourth chapter Mr, Danvers deals with the 
treatment of the coal on its arrival at the depét, and 
points out the deterioration to which coal is sub- 
jected by exposure to atmospheric influences, The 
various arrangements of depdéts are also described, 
and their advantages and disadvantages pointed out, 
while an account is given of various forms of screens. 
Illustrations and particulars of the Cambridge-street 
Coal Depét at the London terminus of the Great 
Eastern Railway are also included in this chapter. 

That important branch of the subject—the ship- 
ment of coal—is ¢onsidered by our author in his 
fifth chapter, which contains illustrated accounts 
of the arrangements in use on the Tyne, and at 
Swansea, Cardiff,,and Penarth, as well as particulars 
of the arrangements: for discharging coal into canal 
barges employed in connexion with some of our 
railways. A brief account of the Messrs. Cory’s float- 
ing coal depéts on the Thames brings this chapter 
to a conclusion, 

Next we find Mr. Danvers treating of the utilisa- 
tion of small coal, and his sixth chapter, which treats 
of this important subject, is especially valuable, as it 
affords in a concise form a general summary of the 
plans which have been brought into use for turning 


TY | small coal to good account, In the first place, our 


author shows how great-the value of our small 
coal is, and treats generally of the theory of com- 
bustion, and of the calorific value of different 
fuels. Then follow accounts of Messrs. Whelpley 
and Storer’s and Mr. Thomas Russell Crampton’s 
methods of burning pulverised coal, and descriptions 
of the different kinds of patent fuel, special atten- 
tion being directed to a process for manufacturing 
such fuel suitable for use in India, and details being 
given as to how that process should be carried out. 
Finally, we have another chapter on coal washing, 
which is a reprint of a paper contributed by Mr. 
Danvers to the ‘‘ Quarterly Journal of Science,” and 
which gives a good summary of what has been done 
in this matter together with descriptions of the 
principal coal-washing machinery in use. 

We have now given a general account of the con- 
tents of Mr. Danvers’ book, and we trust we have 
said sufficient to show that it deals with matters of 
great public interest, while we may add that it does 
this in a very able way. The author’s accounts of 
the various appliances and machinery which he 
describes are very clearly written, and contain an 
amount of thoroughly detailed information which 
renders them especially valuable. ‘There is, how- 
ever, one fault in the book which we cannot pass 
without notice, and that is that it has been pub- 
lished without either contents or index. This fault 
will we trust be remedied in a future edition, as 
with such a work a good index is really a necessity, 
As regards the general get-up of the book we are 
glad to speak most favourably. The letterpress is 
in good clear type and well printed, and the litho- 
graphic plates are well executed and drawn toa good 

e. Altogether Mr. Danvers.has produced a 
book which we can decidedly recommend, and which 
should earn him the thanks of a large division of the 
public. 








TzexzGRraruy at New Yorx.—A company has been formed 

at nog? York owen Oe title of the American District Tele- 

‘om, ° @ company proposes to furnish every 

Oe the tolusion of which io allling 40 gay for the privi- 
lege, with telegraphic communication. 


Messrs. TuRvER’s Portaste Exorve at Carpiry.—We 
are glad to learn that Messrs. Turner, of Ipswich, have re- 
ceived from the Royal Agricultural Society-a silver medal for 
their portable engine, with their equilibrium 





piston slide valve, and Hartnell and Guthrie’s patent frames 
and governor, whieh was exhibited at the Cardiff Show, snd 


the ormance of which we had occasion to notice favour- 
ably in our account of the trials. The award of this medal 
was made too late for it to be noticed in our list of prizes 


THE VIENNA EXHIBITION. 
(Concluded from page 121.) 

Tue chief features of the plan are that it takes away all 
rene ene, uces a large available space, 
ghd a! ly suitable for creating what 

been long wanted in Vienna, namely, a large enclosed 
covered space, which could be converted into a winter garden. 
Baron Von Schwarz-Senborn thought that if sufficient 
could be cheaply obtained in the Prater, not onl walla 
long desited want be provided, but also, if the building could 
be preserved and ys for that purpose, the exhibition 
would have secured for Vienna a benefit for the future. It 
is, therefore, the intention that the central dome of the 
building should remain after the exhibition, in order to 
form a t structure. 
The last exhibition at Paris fully proved how disadvan- 
tageous it is to bring one of the most interesting portions of 
an exhibition, namely, inery, into immediate connexion 
with the works of art within the same space. The building 
for machinery will, therefore, be separated from that of the 
exhibition proper, a plan which has also been adopted for 
the hall containing works of art. 

These were the fundamental conditions, and upon which 
, design of the building was finally accepted and since 


partly executed. . 
The imposing central of the exhibition building is 
ony iron rotunda or , with an outside diameter of 
353.68 ft. and a height of 275.6ft. A conical iron roof 
rising with an angle of 31 deg. to a height of 158.09 ft. and 
terminating in a ring of 101.3 ft. diameter, is supported by 
31 columns com of iron plates and angle iron ; the area 
of these columns is 9.99 ft. x 4ft. and their height is 
79.99 ft. The roof inside the dome is covered with sheet 
iron. 

This conical roof carries a lantern also made of iron, with 
an outside diameter of 106.27 ft. and a height of 32.8 ft. up 
to the roof, the latter being parallel to the main roof, and 
rising 24.27 ft., so that the height of the upper ring is 
215.16 ft. Upon this ring is placed another structure 26.2 ft. 
in diameter and 60.6 ft. high. 

At a height of 75.44ft. a gallery 4.75 ft. wide is carried 
inside the rotunda upon the columns; access to this gallery 
is obtained by means of two flights of stairs and two lifts. 
The stairs lead further up to the main roof upon which 
another stairway secures access to the upper — This 
second gallery is a double one, inside and outside of the 
columns of the lantern, whence a view is obtained not only 
of the inside of the rotunda but also of the entire exhibition, 

rk, and vicinity. The inside of the dome is lighted only 
oune of windows placed between the columns of the 
lantern. The whole space covered by the rotunda has an 
outside circumference of 1111.26 ft. and an area of 11248.38 
square yards, whilst the inside circumference is 1038.28 ft. 
and has an available space of 9722.28 square yards. 

The following data may serve for showing the forces acting 
upon the several parts of the construction : 


tons. 
Vertical pressure upon each column ... = 190 
Pressure in the lower part of each radial 
rafter ove bee mer ve sos. oS; SIL 
‘Horizontal thrust ... = 181 


Tangential tension in the lower ring of 
the roof ... ove sé b3 sate Se OES 
Pressure in the upper ring of the roof as 


carrying the lantern... ; 

The total weight of all the ironwork for the rotunda is 
4000 tons. The columns rest upon foundations made in 
concrete, and which were built in October, 1871, The con- 
tract for the rotunda, taken by M. Harkort, of Harkorten, 
Prussia, stipulates that the supply of iron should commence 
on the Ist of January, 1872, and that the whole building 
should be finished the 15th of September of the same year. 
The design of the rotunda is carried out from sketches ra 
lied» by Mr. Scott Russell in the engineering office of the 
terhational Exhibition. The span of the roof is more than 
double that of the largest cupola in the world, namely, that 
of St. Peter’s at Rome. In order to show in a comprehen- 
sive manner the immense proportions of this part of the 
exhibition building of 1873, the annexed sketc ves the 
spans of this rotunda, of the cupola of the exhibition building 
of 1862, of St. Peter’s at Rome, and of St. Paul’s, London. 


























The rotunda communicates with the main or nave, 
which has a width of 82 ft. and a total | 2968.4 ft.; this 
nave is crossed at equal distances by 16 cross naves 49.2 ft. 
wide, and 672.4 ft. long, creating thus at both sides of the main 
alisry 94 eburts whieh are om at three sides, and which 
ve the same length as the cross nave, and a width of 
36 metres (114.8 ft.). These courts facilitate the lighting of 
the exhibition building by means of high side windows, so 
that glass roofs, which would have presented great difficulties 








published the week of the meeting. 
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op t of the peculiar climate at Vienna, are entirely 
omitted. A further advan’ of these courts is the con- 
venient ventilation of the building, and the easy means they 
offer for extension. The distributionof the space of the 
building will be made according to the importance of the 
various nations, from the east towards the west. In this 
manner each country will be provided with se te com- 
partments or annexes, in which it may exhibit its products. 
Great facilities and convenience are also thus offered for 
exhibitors in bringing their goods in and out of the building, 
and should any one country remain behind in the arrange- 
ment of the objects to be exhibited, the corresponding annexe 
or department may easily be shut up without the slightest 
inconvenience to the visitors of the exhibition. A further 
advantage of the arrangement. of the exhibition building at 
Vienna will consist in the accessibility of all compartments 
from the outside, and in the ease of finding any part of 
the building. The exertions of the managing committee to 
secure for tlie fortheoming exhibition a place and a build- 
ing that should not be behind those of former years, have 
been favoured and supported to a great extent by the nature 
of local circumstances. r 
Vienna in the Prater a natural park which is 
exceedingly suitable for the purpose, not only on account of 
its extent but also by reason obits natural beauty. It becomes, 
therefore, possible to obtain for the exhibition at Vienna an 
area which is much larger than even that available on the 





Champ de Mars far the exhibition of 1867. The space 
devoted to former exhibitions has been : 
square yards. 
London (Hyde Park), 1851 _... 94,000 
Paris (Champs Elysées), 1855 ... 123,214 
London (Brompton) 1862 oe See 222,316 
Paris (Champ de Mars) 1867 ..  .... 527,645 
That for the exhibition at Vienna next 
year willbe... ao +, ‘ 2,783,809 


The area available will therefore be about five times that 
given to the Paris Exhibition of 1867. The three main build- 
ings—the industrial palace (1 and 2),* the hall for machinery 
(3), and the building for the exhibition of objects of art (4)— 
represent a space fully equal to that of the Paris building. 
The enclosed space for the Vienna exhibition may, however, 
be considerably enlarged by covering partially or entirely the 
courts between the cross naves. But even without these courts, 
the available and covered space offered by the three buildings 
named above, amounts to 108,947 square metres (130,270 
square yards). ‘The execution of the building has been en- 
trusted to M. Carl Hasenauer, who had also prepared the 
designs, as chief architect, and to MM. Gugitz and Korom- 
Pay, as assistant architects. 

Vith respect to the architectural arrangements it may be 
stated that M. C. Hasenauer divided the palace into three 
groups; a large central building with the rotunda, and two 
side structures, terminating the whole building at each side, 
and enclosing rectangular courts. Besides the 32 gates at 
the front of the cross naves, four imposing porticos give upon 
the Prater (8), and the Feuerwerks Allee (17). The former 
runs parallel with the longitudinal axis of the palace, behind 
which is erected the hall for machinery (3). The machinery 
will be exhibited in this hall in full motion. 

Aulic councillor, Ritter von Engerth, superintends, as chief 
engineer, the whole of the machinery and engineering de- 
partment; under him are acting Professor Ritter von Grim- 
burg, and for the engineering department Inspector Henry 
Schinidt. The building for the exhibition of objects of art 
(4), is erected opposite the south front of the palace; the 
middle part of this building contains a double row of large 
skylighted rooms for the reception of large pictures, whilst 
smaller pictures may be exhibited in a number of side rooms 
with side windows. The space between the building for ob- 
jects of arts and the palace will be formed into a park, the 
court of arts, in which will be placed statuettes, monuments, 
&c., between ornamental garden parties. 

In connexion with the building for objects of art, and 
communicating with it by means of a covered gallery, will 
be erected two pavilions for the “ Exposition des amateurs” 
(5) from an idea of the general director, Baron Schwarz- 
Senborn, and through the realisation of which private art 
collections will be offered on view to the general public. A 
large conservatory (6) and an aquarium will be erected on 
both sides of the building for objects of art. Between the 
main road of the Prater and the industry palace is a park 
(10), at the sides of which will be erected four pavilions, 
one (12) for the Imperial Commission of the Exhibition, an- 
other (13) for the ay ay and post office, a third (14) 
suitably arranged for the imperial family, and, finally, the 
fourth (15) for the jury. In case of rain the exhibition 
building may be reached from the main entrance (9) through 
covered ways (16) at the right and left-hand side. Similar 
covered ways (16) lead from the industry palace to the hall 
for machinery, and to the building for objects of art. The 

ark (21) is destined for the exhibition of buildings, &c. 
Numerous refreshment places (22) will be provided round the 
exhibition park. Beyond the court of art the exhibition park 
proper is separated from an extensive park (30) by a branch 
of the Donau, and which is crossed by threy bridges. This 
park, in° connexion with the new Dondu embankment 
(27), will be given over to the exhibition of agricultural ob- 
jects and of horses. ‘The embankment may also be used for 
the exhibition of hydraulic machinery and apparatus. Ample 
means have been provided for communications, not only by 
the Northern Railway (23) and the State Railway (24), 
which will bring passengers to the station (25) behind the 
hall for machinery, but also by steamers plying upon the 
Donan, and it is further the intention to construct a wire- 
rope line along the Feuerwerks Allee from the Praterstern to 
the exhibition building. The space for the exhibition of 
carriages offers room for 2000 vehicles. 

In conclusion, we may state that it is fully believed by 





* The figures in brackets refer to the general plan of the 
exhibition given on page 122 of our last number. 





ENGINES FOR SHEERS AT CHATHAM. 


CONSTRUCTED BY MESSRS. DAY, SUMMERS, AND CO., ENGINEERS, SOUTHAMPTON. 
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and that the vast dimensions, beautiful situation, and prac- at top ... et qn ~ bes 6 6 
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SHEERS AT CHATHAM. 

WE illustrate, on the opposite page, a 100-ton sheers re- 
cently constructed for the Admiralty by Messrs. Day and 
Summers, of Southampton, and erected at H.M. Dock- 
yard, Chatham. The arrangement is one which was in- 
troduced some time ago by Messrs. Day, Summers, and Co., 
and it is similar in some respects to that described by us 
on page 329 of our last volume, and designed by Lieut.- 
Colonel Clark. Indeed we are requested by Messrs. 
Day, Summers, and Co. to state that, although they 
prefer the arrangement at present illustrated, the patent 
under which these sheers are protected includes a design 
similar to that of Colonel Clark, and that it has been 
successfully carried out in a 60-ton sheers erected at: Kiel. 
In the illustegtions we now give Fig. 1 shows clearly the 
general arrangement of the sheers, which project 40 ft. from 
the main wall. The bed plate carrying the long adjusting 
screw is sunk below the level of the ground to admit of a 
roadway being formed above. It will besecnin the section 
that the screw, which is about 58 ft. long, is supporfed at 
two points upon hinged standards, which allow the passage 
of the travelling nut at the foot of the rear leg. The fol- 
lowing are the leading dimensions of the sheers : 


Length of front legs between top and ft. 
bottom pins .. 141 
Length of back 
and centre of nut... ve 
Diameter of front leg at ends 
” » l ” ‘ paanee 
» back leg a e on 
= bottom end ... 
» ~» » middle... 
Thickness of plating of front leg 
* % back leg vary- 
ott ap. — oad - de 
ickness of plating of back leg vary- 
an at middle exe ooo ono 
Overhang of sheer-head from edge of 
quay wall outwards ... ave ove 
Overhang of sheer- from edge of 
quay wallinwards ... oes de 
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back leg 
Diameter of lon 

back leg os ose eee os 0 i 
Diameter of two fall chains, each ... 0 J 
Diameter of two grooved chain barrels, 

each on pi ose awe 2 9 

Figs. 3 and 4, on the present page, are a plan and section 
of the pair of horizontal engines, with 15 in. cylinders and 
15 in. stroke, which work the screw of the back leg. The 
hoisting purchase shown in Fig, 2 is driven by two pairs 
of vertical engines with cylinders 10 in. diameter, and 12 in. 
stroke. 

Steam is supplied from two cylindrical tubular boilers, 
each of the following Wimensions : 


g screw for working 


fe. 


in. 
Length of each boiler ... esa ll 0 
Diameter bog ee sai os 6 6 
Number of furnaces in each boiler ... one 
Diameter of furnace ... be a 3 3 
Outside diameter of tubes... fe. 0 2 
Number of tubes in each boiler 109 
Load on safety valve, 60 lb. per sq. in. 
Diameter of chi ons wa 1 R 


After their erection at Chatham, the sheers were tested 
with weights of kentledge, amounting altogether to 100 tons, 
divided into two parts of 50 tons each, shackled upon pur- 
chase blocks. These two weights of 50 tons were raised and 
lowered separately, and afterwards together, whilst the 
screw was set in motion, and the head of the sheer was 
projected 40 ft, beyond the wharf line. The load was then 
lowered to the water level, and raised, while the screw 
was set in motion, and the sheer brovght back so as to 
bring the weights within the wharf line. A careful inspec- 
tion during the trial, especially when the overbang was 
greatest, and the strain on the screw at its maximum, 
showed that the arrangement worked efficiently in all 


respects. 


Tux Vicrortay Mryt.— The new mint at Melbourne has 
ome The regulations in force are much the same as 
any nell ey orm except that the charge 


for coining is somew! 
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100-TON SHEER LEGS AT THE CHATHAM DOCKYARD 
CONSTRUCTED BY MESSRS. DAY, SUMMERS, AND CO., ENGINEERS, SOUTHAMPTON. 


(For Description, see opposite Page.) 
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THE GEORGS-MARIENHUTTE. 
(Concluded from page 118.) 

Tue Georgs-Marien Iron Works possess, for the working 
of the iron works proper, thirty-seven steam boilers, and 
further for the mechanical shops three boilers; for the 
foundry and brickworks two boilers; for two pumping 
works four boilers; for the coal-washing apparatus two 
boilers; and for the coke-pressing machines six boilers ; 
or altogether fifty-four steam boilers, with a total heating 
surface of 87,000 square feet. 

There are besides for working the mines seven steam 
engines, with fifteen boilers, 4400 square feet of 
heating surface; then four steam pumps and five injectors ; 
four portable engines with boilers, and three portable 
boilers without engines as a reserve, having together a 
heating surface of 615 square feet. 

The thirty-seven boilers for the working of the iron 
works are all arranged in such a manner that they can be 
fired either by the gases from the furnaces or by a direct 
coal fire on the grate. Almost all the most important 
systems of steam boilers are represented at the various 
works belonging to the Georgs-Marien Iron and Mining 
Company—a circumstance which has to be attributed not 
only to the various purposes for which the boilers had to be 
used, but also to the difference of opinions of the engineers 
who had to decide upon the extensions carried out at 
various times. We shall now describe the chief systems 
which have been adopted, and shall then state some of their 
advantages or disadvantages as proved by experience. 

The boilers at the Georgs-Marien Iron Works, constructed 
according to Henschel’s system, have four boiler tubes and’ 
one cross boiler, as shown by the engraving on page 132. 
The tubes are between 53.and 60 ft. long, and have a dia- 
meter varying from 24 to 30 in., and every four tubes are 
connected with a cross boiler 54in. in diameter, and 18 ft. 
9 in. long. A long pipe open at both ends is suspended in 
each tube in order to effect the circulation of the water. 
The generation of the steam begins at the circumference of 
the boilers, and the steam bubbles escape into the upper or 
cross boiler with the steam space; the steam bubbles in the 
circular space between the circumference of the tubes and 
the suspended pipes effect by their rising a current of the 
water in the direction indicated in the engraving by arrows. 
The water in the suspended pipe flows in the opposite 
direction ; the accumulated deposit in the boiler follows at 
this circulation the current of the water, passes then the 
openings at c, and falls through the latter into the accumu- 
lators for the deposits running underneath the tubes. 

The cross boiler, 6, is chiefly used as an accumulator for 
the steam, and the pipes, ¢ serve as communications 
between this accumulator and the highest parts of the tubes, 
where steam is also accumulating. This communication 
not only facilitates the accumulating of the steam in the 
cross boiler, but it prevents also the heating of the upper 
portion of the tubes. The cross boilers are provided with 
two domes, the one of which communicates through a man- 
hole with the inside space, whilst in the other dome this 
communication is omitted. This latter dome is provided 
with two small tubes, f/and g, which communicate with 
the water space of the cross boiler. The steam from the 
dome, 4, is led through the pipe shown in the engraving 
into the dome, i, which latter is filled with dried bricks laid 
with open spaces and without mortar, and where the water 
carried off with the steam will be retained by the many 
passages formed by the bricks. The water and condensed 
steam passes through the pipes, f and g, back into the water 
space of the boiler, whilst the dried steam escapes into the 
main pipe. The setting of brickwork of these boilers is 
arranged in such a manner that the products of combustion, 
after having passed round the upper portion of the tubes and 
round the cross boiler, escape through a long flue round the 
tubes into the chimney. Before reaching, however, the 
chimney, the gases pass at three places over channels in 
which the ashes carried off with the gases are kept back. 
These channels can easily be cleaned from both ends, which 
are generally closed by stoppings half a brick thick. 

The boilers are fired with the gases from the blast fur- 
naces, as well as from the coke ovens, the gases from the 
blast furnaces pass from the main pipe through a vertical 
braach pipe into a reservoir, from which they are introduced 
into the boiler furnaces above the grate, and the quantity 
of the gases to be introduced is regulated by means of a 
slide valve fixed to the reservoir. If gases from the coke 
ovens have to be used the slot underneath the grate, gene- 
rally closed by a cast-iron plate, is opened, the firebars are 
partly or entirely removed, and the space between the fire- 
doors and the plate is firmly closed by brickwork half a 
brick thick. A combination of gases from the blast fur- 
naces and coke ovens is also often used for the firing of the 
boilers. 

The arrangement, described above, for the circulation of 
the water in the Henschel boilers was only introduced at 
the iron works after extensive experiments had been made 
with a boiler of glass, in which the circulation could be dis- 
tinctly observed. 

The “elephant” boilers used at the Georgs-Marienhlitte 
present no special peculiarities of construction ; they are 
also fired with the gases from the blast furnaces and coke 
ovens. The arrangement of the setting in brickwork is of 
the ordinary type. 

The plain cylindrical boilers at the works we are de- 
scribing are set in pairs, the two boilers of each pair having 


that the two boilers may be considered as one large one 
with two barrels, The communication between the water 
spaces is effected by means of bent pipes projecting beyond 
the brickwork, whilst the steam communicate 
each other through an accumulator, or steam reservoir, 
placed in front of the domes. The steam passes from this 
reservoir into the main steam pipe. The fire or heated 
gases pass simply through a flue underneath the boiler into 
the chimney, but in order to force the gases to come into 
close contect with the boiler, bridges are built at equal dis- 
tances, these allowing, however, of an easy removal of the 
accumulated ashes. The boilers have a diameter of 48 in., 
and are 50 ft. long; they are suspended, by bolts passing 
through brackets on the boiler, from girders placed above 
the brickwork. These boilers are also fired by the gases 
from the blast furnaces and coke ovens. j 

The Lancashire boilers erected at the Georgs-Marienhiitte 
Iron Works have a length of from 24 ft. to 30 ft., a dia- 
meter of 6 ft. 8 in., and two internal flues 27in. in dia- 
meter. These boilers are set in brickwork in such a manner 
that the gases pass at first through the internal flues, and 
return then along the sides of the boiler to the front part, 
from whence they escape through a channel running under- 
neath the boiler into the flue and chimney. A Galloway | 
boiler, adopted for experiments, has a length of 25ft., a 
diameter of 6 ft. 3in., and an oval flue, measuring 5 ft. by 
2 ft. 6in., with 25 conical tubes, each 30 ft. long, and hav- 
ing an upper diameter of 15in., and a smaller diameter of 
10 in. The Galloway boiler is set in a manner similar to 
that of the Cornish boiler, and both are heated with the 
gases from the blast furnaces and coke ovens. 

Tubular boilers of the locomotive type are only used for 
the portable engines, amongst which may be classed 
coke-pressing machines. No description is required of 
these boilers. 

Experience gained with the various systems of boilers at 
the Georgs-Marien Iron’ Works is stated to have shown 
that no decided advantage could be attributed to any one 
of the systems. The Henschel boilers are considered to 

s, as stationary boilers, the advantage that they are, 
with respect to heating surface and construction, of a light 
weight, and that their first cost is, therefore, small, A 
Henschel boiler, with tubes 53 ft. long, and 27 in. im dia- 
meter, and a cross boiler 54in. in diameter, and 18$ft. in 
length, has a heating surface of 1450 square feet, and 
weighs about 40,000 lb. (about 18 tons), whilst a Cornish 
boiler, with a heating surface of 588 square feet, weighs 
28,000 lb. (124 tons), whence the weights per square foot of 
heating surface are in the proportion of 27 to 47; but the 
Henschel boiler requires, on the other hand, a large space 
for its setting. 

It is the opinion at the Georgs-Marien Iron Works that 
if there is sufficient space for the setting of the boiler, 
simple cylindrical boilers are preferable for iron works, 
especially where the waste gases from the blast furnaces 
and coke ovens haye to be used as fuel, because the gases 
can pass under these boilers, and through the flues, without 
bends, and because the inside of the boilers, as well as the 
flue, can easily be cleaned. Want of space, however, was 
the reason for adopting at the latest extension of the works 
the Cornish system with front fire-places. 

It had to be taken into consideration for these new boilers 
whether plates of Bessemer steel should not be adopted, for 
the proportionate weight of steel plates is in no other system 
of boilers as favourable as in the Cornish boiler, the large 
diameter of the main barrel requiring a considerable thick- 
ness in the plates. The proportion between the weights of 
Cornish boilers made of wrought iron, and used at the 
Georgs-Marien Iron Works, and the same boilers made of 
Bessemer steel plates, is as 5 to 3, whilst the proportion 
between the prices per ton is still as 2 to 1. But the 
directors of the iron works have, nevertheless, decided to 
make the experiment, and have erected two steam boilers 
made of Bessemer steel plates. Extensive experiments are now 
being carried on for ascertaining the steam-generating power 
of boilers made of wrought iron and made of steel, whence it 
will be ascertained whether the proportion between the 
steam-generating power of steel boilers and that of iron 
boilers is as 4 to 3, as has been generally assumed in that 
district. 

The feeding of the boilers is accomplished by several 
steam pumps ; all the boilers for the working of the iron 
works, with the exception of those which are situated at 
some distance from the works, and which are fired without 
gases, but with coals, are supplied with water from one 
common feed pipe, so that each boiler cam be filled with 
water by one of the steam pumps. The pumps draw the] 
feed water from vessels, in which it is subjected to a pre- 
liminary heating to about 167 degrees Fahr,, and into 


of the steam in the steam pipes. 

Besides the iron chimneys for the blast-heating stoves, 
and for the boilers of the mechanical shops and foundry, 
there are five chimneys built in brick, which have the fol- 
lowing dimensions : 

The first chimney, erected in 1857, has a height of 
180 ft., a clear width at the bottom of 10 ft. 9 in., and at 
the top of 7 ft., a square basement 30 ft. high, built in sand- 
stone, and an octagonal shaft of bricks, the walls of which 
are made of six difterent thicknesses, consisting of 1} brick" 
at the top and of 4 bricks at the bottom, 





which passes also the water produced by the condensation |, 








a communication between the water and steam spaces, so 
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basement of sandstone, and an shaft of bricks, 
with a clear width of 4 ft. at the top and of 6 ft. 3 in. at 


Two other chimneys, 102 ft. in height, have also a square 
octagonal 


with | the bottom; the walls of these shafts are each 20 in. thick 


at the top and 30 in. thick at the bottom. 

A fourth chimney, erected in 1868, has a height of 
102 ft., a clear width of 7 ft. at the top and 9 ft. at the 
bottom; the shaft is built in four thicknesses, of 1, 14, 2, 
and 2} bricks, whilst the base, 18 ft. in height, and made 
of sandstone, is 3 ft. 6 in. thick. The shaft of this chimney 
is built from the base to the top, in such a manner that it 
forms in the circumference four separate parts, which are 
simply brought in contact with each other, without being 
jointed by mortar. This arrangement is shown in the an- 
nexed figure, in which the flat joints are designated by the 
letters, a, 6, c, d. 
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This construction has been found to answer exceedingly 
well, and is recommended for chimneys exposed to various 
temperatures, as, for example, in the case of chimneys con- 
nected with coke ovens, the gases of which are either applied 
to the firing of boilers, or are allowed to escape directly 
into the chimney, in the event of the boilers being laid off 
for cleaning or repairs. The later arrangements have, how- 
ever, been altered so far, that with the hot gases cold air is 
simultaneously admitted into the chimney. 

The most recently erected chimney, built in 1870, is 
sufficient for twenty of the Cornish boilers described above, 
and has a height of 120 ft., and a circular shaft of a clear 
diameter of 10 ft. at the top, and 10 ft. 10 in.-at the bottom ; 
this chimney has no base, and the thickness of the walls 
decreases in seven steps from four bricks to one brick (10 in. 
each). The circular form has been chosen in order to save 
the expensive base and the many-shaped bricks necessary 
for octagonal chimneys. All the chimneys have been 
erected without scaffolds, and by conveying the materials 
through the inner space of the chimney, and neither at the 
erection nor during their use has any fault been found. 

The Georgs-Marien Iron and Mining Company employs 
at present 1500 workmen, who live in several colonies, the 
houses of which have been built by the company, by the 
workmen themselves, or by private speculators. The build- 
ing of their own houses by the workmen has been greatly 
supported by the company, by making advances of money 
or by supplying the required materials. The number of the 
houses for servants and workmen of the company is 153, 
with accommodation for 824 families, besides several 
lodging-houses for unmarried men. The houses for the 
workmen are now generally built in a semi-detached style, 
giving accommodation fer two families; the houses are 
built of stones made of pressed slags, and cost, without 
the ground (982 square feet), about 2197. (1460 thalers), or 
about 4s. 6d. per square foot of the ground covered. The 
Georgs-Marien Iron Works constitute, since 1860, an in- 
dependent parish, with an evangelical clergyman and four 
schoolmasters ; the schools are attended by 280 children. 
A hospital is now im edurse of construction for 80 beds, and 
a surgeon is appointed by the pany, who has to reside 
at the dispensary connected with the works. The works 
are connected i by. railway, have a post- 
office, with two of letters daily, and have also a 


irom he tor desertion of the Georgs-Marien Iron 
ha seen that these works are, with re- 





production of iron, as well as with respect to 
a eo grep of considerable 
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CLAYTON AND_ AND SHUTTLEWORTH'S 
PORTABLE ENGINE, 


We give this week, on page 182, a perspective view of | 


the portable engine, constructed by Messrs. Clayton and 
Shattleworth, which won the first prize in the Cardiff com- 
petition of the Royal Agricultural society, and of the per- 
formance of which we have already given an account. The 
engine is of a type introduced many years ago by Messrs. 
Clayton and Shuttleworth, the cylinder which | is, of course, 
steam-jacketted all over, being placed in the upper part of 
the smokebox, so that the exterior of the jacket is ex- 
posed to the hot gases passing off to the chimney. This 
arrangement is, we consider, an excellent one, as it causes 
some of the heat taken up from the jacket to be supplied 
from the escaping products of combustion, while the inter- 
vention of the jacket between the hot gases and the 
eylinder proper prevent any chance of the latter being over 
heated, so as to cause cutting. In the engine we are describ- 
ing the cylinder is lined with steel, this lining, how- 
ever, not being a regular steel bush, such as is em- 
ployed by the Reading Iron Works Company ; but.being 
simply a steel plate bent round so.that the longitudinal 
edges, which are planed, butt fairly together. The lining 
thus made is forced into the cast iron barrel of the cylinder, 
the latter being cast in one piece with the jacket, as usual, 
whereas, in the Reading Iron Works Company’s arr: 
ment, the steel bush actually forms the barrel of the cy’ 

der, and is merely surrounded by the: 

The distribution of the steam is effected by a pair of 
short slide valves with expansion valves on the back, 
these latter valves having projecting bars so cast on 
them that each valve forms a guide for the other, as 
the distance between the valves is altered by turning the 
screwed spindle. The degree of sxpansion is under the 
control of the governor, the latter, as it rises, turning the 
valve spindle, and separating the two expansion slides so 
as to give an earlier eut off. On the expansion valve 
spindle is placed a small brass pulley, and round this is 
coiled a cord which is led off over a small guide pulley, 
and hangs down by the side of the engine. At the end of 
this cord is a disc, on which weights can be placed; these 
weights, by pulling on the cord, tending to turn the expan- 
sion valve spindle, in such a direction as to increase the ad- 
mission of steam. By altering the weights just mentioned, 
the engine can be adjusted to run at a certain desired speed 
with different loads, and the arrangement appeared to answer 
well at Cardiff, although the loose weights are scarcely 
fitted for general use. 

The crank-shaft is of steel and has,three bearings, the 
centre one being placed close to the crank. The arms of 
the crank were carefully fitted into two cast-iron discs 
carrying the balance weights, so that the shaft has the ap- 
pearance of being fitted with a dise crank. This-arrange- 
ment of balance weights is an excellent one, and is very 
well carried out. The crank-shaft plummer blocks are 
carried by wrought-iron brackets, these brackets being 
made so that they can spring freely to allow for the expan- 
sion of the boiler, while the plummer blocks are connected 
direct to the cylinder by tie rods as shown, these rods 
taking the strains due to the working of the engine. 

The feed pump, which is remarkably small, but which 
is a beautiful piece of work, delivers the feed into a feed- 
heater arranged in the smokebox, this heater being a 
casing of horseshoe form, traversed from end to end by 
copper pipes, through which a portion of the exhaust steam 
is made to pass. 

The boiler — which, aided by good stoking, showed 
such exceptional evaporative power during the trials—is 
distinguished rather by general excellence in the propor- 
tions than by any peculiar features. It is, however, pro- 
vided with a steam dome, a valuable adjunct for insuring 
a rs of dry steam, and the firebox is made with the 
portion below the fire-door completely cut away, the open- 
ing being filled in with a block of fireclay attached to a 
suitable casting. This mode of ‘constr the firebox 
has been adopted by Messrs. and, 
many of their some | 
it to be one worthy of 
Amongst other advantages it does away with a os of the 
firebox which frequently gives trouble, while by removing 
the block of fireclay very ready access is obtained to the 
interior of the firebox. 

The engine we have heen describing was submitted to 
two trials at Cardiff, and/on the first occasion it run 4 hoars 
51.3 min., and on the second 5 hours 1.06 min, mechanical 
time, with am allowance of 14 Ib. of coal per dynametrical 
horse j these performances corresponding to a con-- 
sumption of 2.88 Ib. and 2.79 lb. of coal respectively per 
dynametrical horse power per hour, During the first trial 
the boiler evaporated 11.89 1b,, and during the second run 
11.82 lb, of water per of coal, these rates of evapora- 
tion being hy far the bi we have ever heard 
as being attained by 4 tn an boiler. The whole 
performance of the was — and re- 
flected the greatest credit on all ts construc. 
tion. Oceks omen Mines @ikaidendaenend lees 
that it T eheenl aeaaald by beh eae in the east 
tions an: 


all the details rng, Cayton an and Shattleworth's en- 


" continued observations, in starting from this evident prin- 


repeat them here, and we also append an abstract of the 
results obtained during the second and concluding trial. 
: ft in. 
— of cylinder oe ee 
ie nie tines Se © 
Long of firebox inside ae ie. | 
Width ‘ ms ose 2 6 
Height ren » above firebars .. 2 64 
Number of tubes... ove ose 
Length “i halk Ss be os as SO 
Diameter of tubes outside ... ove ooo 0 2% 
Area of firegrate as used on trial... ... 3.13 sq. ft. 
Aggregate area of spaces es _— 
as used on trial + 1.19 8q. ft. 
Heating surface: Tubes (outside) ” 192. sq. ft. 
rs Firebox oe 25.12-8q. ft. 
Total 227.12 
Diameter of blast nozzle... 0. 23 
Nominal speed in revolutions per ‘minute 110 rev. 


Mean peed. in revolutions per minute 


Mean puto speed in feet 06.58 & 
minute és \ 
Load on brake 14 HP. 
ni ta eee 
per és m. 

Mechanical time=total number of revolu- 

tions—nominal speed oe = ove GH. 1.06 m. 
Consumption of coal per “d 

horse power per hour... oss 2.79 Ib. 
Consumption of water per d i 

horse power per hour... a a fasl ,, 
Water evaporated per pound of coal _—_..s_ 11.82 ,, 


Coal consumed per — foot of firegrate 
per hour ... 12.48 , 

Temperature of of gases in smokebox. 390° to 415° Fahr. 
It should be ene in mind that the quantities of water 
given above as being consumed per dynametrical horse 
power per hour, and as being evaporated per pound of coal, 
do not include the water arising from the condensation of 
the steam in the jacket, which water was, of course, con- 
tinually draining down into the boiler and being re- 


The observations carried out upon the heights of water, 
at given times, permit the construction of a curve, of which 
the times form the alsciss# and the heights the ordinates, 
for all periods of flood. If on the second curve the times, 
and on the first the volumes corresponding to equal heights 
are taken, the data for a third curve are obtained, of which 
the times are the abscisse, and, the volumes of affluent 
water the ordinates. 

This curve, which in times of flood: will commence by 


starting from the straight line corresponding to the mini- 
mum level, will have then a point of reverse curvature, be- 
yond which it will turn the concavity towards the axis ; it 
will then reach its pe ye after which it will continue 
concave, to a wex, and will then form a 
new Bear hy corresponding to low water. 
curve it is evident, that the area comprised 


in. PD oe any oy ia given ordinates, the axis of the abscisse 


and the curve, is proportional:to the total volume of affluent 
water during the same time. 

The volume of water discharged through a channel, can 
be calculated upon the same observations, and the same 

There can béewobtained thus, for the flow from the 
reservoir, and through the ‘channel, two curves, which 
furnish all the elements to the solution of any 
problems that may arise, concerning the régime of the 
flow of water. id care is taken to construct these curves, 
on the same scale, and for the same periods, as the 
other curves, one inspection will be sufficient to obtain all 
the information required, since it can be seen if the flood 
increases or decreases, according to the respective positions 
of the curve of affluence, and that of discharge. When 
the two curves meet, it indicates that there is an equality 
between the affluent volume and the yolume of outfall. 
The quadrature of each curve, made at a given time, will 
give the volume of water which is discharged into the 
channel. 

The investigation of the different curves has enabled M. 
Graeff to demonstrate the utility of dams and reservoirs, in 
order to moderate the effects of floods. The analysis of his 
ir shows that if the simple method of observation 





evaporated without its being possible to take an t of 
it. The evaporative power of the boiler was, therefore, 
really higher than would appear from the above figures. 





NOTES FROM PARIS. 
Paris, August 19, 1872, 
Hypraviic ENGINEERING. 

M. Graerr, Inspector General des Ponts et Chaussées, 
has just presented to the Academy of Sciences, a report 
upon “the influence which the dam of Pinay exercises 
upon the floods of the Loire. In this report M. Graeff, after 
having recounted the history of the work, the commence- 
ment of which dates back to the Romans, considers its real 
action in the flood: 
perimental mode he followed in studying the effects pro- 
ducéd in the floods of water-courses, where dams exist in’ 
connexion with receiving basins of greater or less extent. 
This method which is a very simple one, and which con- 
stitutes an important hydraulic question, is embedied in 
the following description. Numerous observations made 
by M. Graeff between 1857 and 1864, have enabled him to 
establish that even in rapid water-courses, when the slope 
of the bottom is uniform, and when the section remains the 
same at each point, the slope of the surface remains almost 
parallel with that of the bottom. The sides of a river bed 
being variable, uniform formule for the movement were 
‘not employed, and the discharge of each different section 
was calculated from direct observation. 

When the volume of water furnished from a variable 
current, does not find a sufficient outlet through the natural 
or artificial channels by which it flows, it accumulates in 
the upper sections of these channels, and then regulates 
itself, either by filling the reservoirs, or by overflowing the 
surrounding country. It is necessary, therefore, to study 
‘at the same time the velocity of the affluent volume, that 
of the yolume discharged, and that of the mass backed up. 
Information upon these points the author has obtained by 


:| namely, that the mass stored up in & hy Sa 
peut to the excess of the affluent volume over : 
charged in a given time. 

Determination of the affluent volume. In the head 
of the reservoir, and in a narrow part of the bed, where 


stations were placed. The section of ? the flow of -water 
determines itself, the exact profile of the bed, with the cor- 
responding height of the water; the velocity is ascertained 
by-floats, during the periods when the level remains con- 
stant—periods called étales. The volume of water whieh | Atos 
‘passes in a given time is then calculated. 
By. repeating these observations, for the greatest possible 
number of draughts of water, corresponding to the periods 
of constant level, a curve can be laid out, of which the 
abscissz represent the levels, and the ordinates, the volumes 
of water discharged per second, or per hour. 
As the surface slope is greater during the rise of floods, 
than during their fall, there results from this difference that 
characterise | during the period of the rise, the real discharge is greater 
than that which is deduced from the observations made 
durin, ps, Sag Mn fixed periods, whilst the reverse occurs during 
these differences may be neglected through 
fp comneisls tlked of rise and fall, because one irregularity 


and describes the ex- | "@ogem 


the slope, and the section are sufficiently regular, observing 10/808 wegons, 


adopted by the author requires time and perseverance, 
it has the advantage of leading to certain results which 
may form a basis to the study of the important questions, 
referring to inundations. 








NOTES FROM THE SOUTH-WEST. 

Bristol Harbour Railway.—The report of the directors of 
the Bristol and Exeter Railway states that the Bristol Harbour 
Railway, leading from the terminal stations at Temple Meads to 
the Floating Harbour, at Wapping, about three-quarters of a 
mile in length, was so far completed as to admit of being opened 
for goods traffic on rege | the 11th March, provisional ar- 
ents being made for the present for working it on the 
part of the Great Western and the Bristol and Exeter Com- 
panies, the joint proprietors of it. The works were not, how- 
ever, finished ; pene te its opening some further accommoda- 
tion’ bas been found necessary; additional lines on the upper 
portion of the wharf depét, as well as the transit shed, are in 
course of construction by the Bristol Corporation, by whom the 
construction of the wharf and the provision of wharfage accom- 
was undertaken. 

Southampton Docks.—The deepening of the west graving 
dock: is expected to be completed i she course of the autumn. 
New boilers for the pumping eee have been ordered, and a 
new locomotive has been deliv 


Gloucester Wagon ty (Limited).—The directors’ 
report states that since the last meeting of shareholders several 
unexpected demands have been made upon the company by some 
of the Russian railway compauies for fines, on account of certain 
contracts for wagons not having been completed according to the 
time stipulated. These contracts were entered into in 1869, but 
no intimation was given to the company of any intention to 
impose penalties until September, 1871, since which time efforts 
have been made to obtain a remission of them; and it is 
hoped that in some cases these efforts will be successtul. In 
those cases where it appears certain that the penalties will not 
be remitted, the, amounts have been treated as bad debts, and 
written off . During the first half of the financial 
year endivg 30th June, 1872, the company’s works were almost 
C jog two Russian contracts. 
the year t mee has been a considerable 
for railway wagons in d, and this company has 
had its full share of the orders which have been given out, at 
fairly remunerative prices. The carriage and wagon stock be- 
to the com now consists of 10,699 vehicles, viz., 
t oad Oa and brake-vans. Of this num- 
ver, 6912 are are sold on di yment, 4777 are let on hire, 10 

nse pst aveemcped all the wagons are now at work. 
eh wagons have been built, of which 
yr payment, and 1270 let on hire. 

for the usual reserves, and also for a dividend 
aay per cent. per annum, there remains a balance 
*t ar 41., ti, which it is find 10008 4 to appropriate as follows: trans- 

fer to guarantee fun balance to next account 1474/. 

The total amount of the reserve fund will then be 94,8697. 


Thornbury and = Yo Hutchinson, Go- 


ment npr, bs. ne over this branch line: The line, 
which is is edi long, willbe shorty opened for passenger traffic. 
Wales . Wagon Company.—At 
the npteoton ahisa belt yearly this company, a dividend 
at the rate of 10 + and conte um was declared. The chair- 
man spoke very hopefully wt the sonar of the undertaking. 


Newport mye i a Dock Company is replacing 
the inner gates Messrs. Maudslay are the 








gines, whi perfect. In our 
Tables pw ea , trials we gave 
the dimensions ee be nenae Shuttleworth’s en- 
gine with the rest; but for ollienta ses we 








compensates for the other. 
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turning its convexity towards the axis of the abscissa, in 
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HENSCHEL BOILERS AT THE GEORGS-MARIENHUTTE, NEAR OSNABRUCK. 
(For Description, see Page 180.) 
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ARTIFICIAL STONE. 


On Some Recent Improvements in the Manufacture of Artifi- 
cial Stone, and the Application of such Stone to construc- 


tive and other purposes.* 
By Fraepericx Ransomes, A.1L.C.E. 
THE ive development of the natural world, through 


periods which occurred long before the dawn of the most remote 
traditions of antiquity, have placed at the disposal of man 
materials which for the most eminently subserve the varied 
purposes of construction and decoration, These materials, how- 
ever, such as the granites, marbles, sandstones, limestones, &c., 
occur in isolated groups, in some instances so remote from the 
centres of civilisation, as to render the employment of them pro- 
hibitable for general use, excepting in focal situations. The 
requirements of man, at an early period of his history, demanded 
« material which should approximately fulfil the conditions of 
stone, and this necessity was in the earlier ages supplied by the 
manufacture of bricks, concrete, &c. The advantages afforded 
by these substances were readily recognised by the ancients, and 
have been fully appreciated in modern times; but greatas these 
advantages are in a constructive point of view, they fall very far 
short of the requirements of the present age. 

It is therefore no matter for surprise that numerous attempts 
have been made, from time to time, to supersede the productions 
of nature by the imitations of art, and the importance of 
ing a material combining all the advantages, without having the 
defects, of the most useful building stones, and possibly possess- 
ing attributes peculiarly and specifically its own, was i 
many years since by the author, who set himself the task of 
solving the problem of manufacturing an artificial stone which 
should economically answer the varied purposes of the produc- 
tions of nature. 

His investigations into the nature and properties of stone com- 
menced nearly thirty years since, and he found that, with few 
exceptions, the hardest and most durable stones were those 
which contained the largest proportion of silica. After numer- 
ons attempts at combining crystals of sand with powdered glass 
under hydraulic pressure, and uniting the mass by i 
fusion; and after having exhausted the combinations of these 
substances with the various cements, it occurred to the author 
to substitute a concentrated solution of silicate of soda or potash 
for the other cementing materials be had previously employed. 

This solution of silicate of soda or potash being mixed with 
sand, and pressed into a mould, formed when dried a very hard 
stone, having a close and uniform texture, but which, however, 
disintegrated upon being exposed to moisture. The next step 
was to submit the compound to the action of heat, when the free 
alkali of the cementing silicate combined with an additional 
quantity of the silex of the sand, and produced an insoluble 
silicate unaffected by moisture. In the course of time, however, 
the efflorescence of a salt was observed to form on the surface 
of the stone in buildings where it had been used. This, for the 
most part, proved to be sulphate of soda which existed originally 
in the soda ash used in the manufacture of the silicate. This 
objection was removed by treating the solution of soda with 
caustic baryta before using it in the prnseten of the silicate. 

Such in general were the results the author had obtained by 
the year 1859, when he had the honour of placing them in 
detail, together with his experience in the preservation of stone 
by soluble silicates, &c., before the Chemical Section of the 
British Association at Aberdeen, At the invitation of the 
President ot the Mechanical Section of this meeting, he again 
appears before the Association, in order to place before its mem- 
bers a description of such alterations and improvements as he 
has introduced in the process of manufactare since his previous 
paper was read, and which have led to its increased usefulness 
both in the constructive and decorative arts. 

The process of the manufacture of the solution of silicate of 
soda has been so fully and frequently described in various 
scientific journals that the author considers it unnecessary to do 
more than simply allude to it here. Ordinary flint stones are 
subjected to the action of a strong solution of caustic soda in 
cylindrical boilers or digesters under steam pressure of from 60 
Ibs. to 80 lbs. to the square inch. Under these conditions the 
fiint is rapidly dissolved by the solution of caustic soda, and 
silicate of soda in solution is produced, which, after being dis- 
charged from the boiler, is concentrated by evaporation to a 
specific gravity of 1700 degrees, and contains about 66 per cent. 
of silicate, 33 per cent. of 

In manufacturing the stone the silicate is thoroughly incor- 
porated with clean, dry sand and other suitable siliceous or 
earthy ingredients, in a mixing mill specially constructed for the 
purpose, when the compound assumes a stiff, pasty consistency, 
is readily pressed into moulds of any required form or pattern, 
and is capable of receiving and retaining the most delicate im- 
pressions. If now the mass be allowed to dry gradually at an 


such application, be proposed to reduce a piece of stone to 
pout pe then by the aid of these two solutions to re-convert 
the powder back into a solid stone. 

The experiment was tried, and the result was so completely 
successful that a patent for the manufacture of artificial stone 
by the employment of these ingredients was at once obtained, 
and arrangements were made for carrying out the same upon an 
extended and practical scale. In doing so, the mixture of sand, 
silicate, &c., when moulded as previously described, was imme- 
diately rernoved to benches placed over open tanks, or immersed 
therein, and completely saturated with a solution of chloride of 
calcium. ‘This operation in cases of large masses is material! 
assisted and accelerated by aid of air pumps, &. 
decom position of the two solutions of silicate of soda and ebloride 
of calcium immediately takes place, resulting inthe production of 
an insoluble silicate of lime, firmly uniting and enveloping all 
the particles of which the object under treatment is composed 
and a solution of chloride of sodium or common salt, which is 
subsequently removed by the free application of water. 

The foregoing is a brief hi of the material manufactured 
by the author down to the year 1870, when he developed another 
process, as distinct from the last described, as that is from the 
process explained te this Association in 1859. : 

It was found in practice that the process of washing so as 
completely to remove all trace of the chloride of sodium from 
large masses of the stone was open to objection; it was both 
tedious and expensive, especially in localities where there was a 


- 








difficulty in [supply of tolerably pure water at a 
The author Thad belioalyeld the idea of cbvistiafi lle waahi 

; e a ing 

pees: Oe ng the insoluble silicate of lime without the 

ormation of the | of sodium or other soluble salt, which 

would require Pees arg removal. Step by step, this result 

has at length been at, and the process of manufacture 


thereby materially simplified, the cost of production reduced, 
and the application of the material considerably extended. 
Many gentlemen present will doubtless recollect that some years 


ial | since a siliceous mineral was discovered at the base of the chalk 


hills in Surrey—especially in the neighbourhood of Farnham— 


sessing some peculiar properties, amongst others that 
Of bein eae in a solution of caustic soda, at a mode- 
rately low temperature. Taking advantrge of this iarity, 


the author commenced a series of experiments, in order to 
deiermine if it were not possible, without the use of chloride of 
calcium, to a stone in all respects equal in quality to 
what had hi been done, and in this he bas now succeeded. 
By this latter process he combines a portion of the Farnham 
stone, or soluble silica, with a solution of silicate of soda or 
potash, lime (or substances containing lime), sand, alumina, 
chalk, or other convenientand suitable materials, which, when 
intimately mixed, are moulded into the required form as here- 
tofore, and allowed to harden gradually, as silicate of lime is 
formed by the combination of the ingredients present. The 
mass then becomes thoroughly indurated and converted icto a 
com stone, capable of sustaining extraordinary pressure, 
and increasing in hardness with age. 
The chemical_actions which these results appear to be 
as under. When the materials are mixed ae, e silicate 
of soda is de the silicic acid being liberated combines 
with the lime, and forms a compound silicate of lime and alumina, 
while a portion of soda in a caustic condition is set free. This 
caustic soda immediately seizes upon the soluble silica (from 
Farnham), which constitutes one of the in, 
forms a fresh supply of silicate of soda, which is im ita turn 
decomposed by a further —_ of lime, and so on, 
If each decomrposition of silicate of soda resulted in the setting 
free of the whole of the caustic soda, these pe 
cesses would go on as long as there was any chica 
present with which the eaustic soda could combine, or until 
there ceased to be any uncombined lime to decompose the e 
of soda produced, the termination of the action marked 
by the presence in the pores of the stone of the excess of caustic 
soda in the one case, or of silicate of soda in the other. In 
reality, however, the whole of the caustic soda does not appear 
bo be sat foes aii Seer ev eres code Se een the 
lime, there appearing to be formed a compound si ‘of lime 
and soda, whereby a small portion of the Jatter is fixed at each 
decomposition. The result is that the caustic soda is gradually 
fixed, and none remains to be removed by washing or the other 


Having explained the manufacture and chemical composition 
of the several descriptions of artificial stone herein alluded to, 
it will be otic geri place to ere ens See of the 
varied purposes for w they are peculiarly adapted. 

i Pmedisioua of reeerials be construction are unquestion- 


ably strength and — ofa nature bei 
ication to the in 














ordinary temperature, it will become hard, and to all app 
a perfect sandstone, but inasmuch as the several particles of 
sand, &c., are combined together by a soluble silicate, if exposed 
to the action of water, the silicate will soon become redissolved, 
the sand and other ingredients will be set free, and the mass en- 
tirely disintegrated. 

The next problem to determine was how to convert the soluble 
silicate of soda into some insoluble silicate, which 
the properties requisite for the formation of a s a pee 


pact, and durable stone, without the sction of fire hea "which 


had been found so ineonvenient and expensive in its 
in former methods, ¢ te woah tt 

In the year 1861, im uence of the premature decay of 
the stone of the Houses @f Parliament, a committee was ap- 
pointed by the Government to examine and report on the causes 
of such decay, and the best teansiof ing the stone from 
further injury. The author, in common with cthers, was sum- 
moned to give evidence on the subject, having for some years 
previously been engaged in working a process patented by him- 
self for preserving stone by first saturating it with a solution of 
silicate of soda, and afterwards applying a solution of chloride 
of calcium, which immediately decom the former, and 
produced an insoluble silicate of lime in the stone so operated 
upon. In order to demonstrate conclusively the efficiency of 





* A paper read before the Mechanical Section of the British 
Association at Brighton, 20th August, 1872. 
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atone has been found prac- 
tically to withstat pheric changes of various climates, 
having been exposed to the culd ot Russia and the heat and rains 
of India. In general appearance, the stone manufactured by 
these processes bears such a perfect resemblance to the best 
description of natural stones as to mislead the most critical 
observers, whilst the facility of application and its economy in 
use will have been apparent from the foregoing description. 

By means of the last-mentioned process, the field has been 
— extended for the application of the stone produced 
thereby, and which for convenience as distinguishing it from all 
others, has been termed Apeenite. It is now no difficult task to 
produce blocks of this material of any form and of any size, 
the only limit being the means available for handling them, 
upon the spot where they are to be employed. Moreover, the 








materials which form the bulk of apeenite are, as a rule, 


generally to be found in abundance where bydraulic or other 
important works are being carried on, and for which purposes 
the new stone is eminently suited. 

The want of such a material for such a purpose has 
been felt, although that want, until recently, has only been par- 
tially supplied. In 1870 Mr. J. W. Butler applied for and 
obtained a patent for improvements in the a jon of 
crete to Structures and Foundations, also to Cofferdams 
similar constructions. Mr. Butler’s obvious desire was, in the 
first place to provide a cheap and efficient substitute for stone 
for hydraulic operations, and in the second to render un: 
the construction of false works, &c., and thus to avoid the ex- 
pense connected with the em t of iron cylinders, hitherto 
so extensively used. The idea was certainly an excellent 
but its realisation appeared to Mr. Butler very remote, until it 
occurred to him that the material then introdnced under 
name of “ Apeenite” would answer the purposes of his pro; 
methods of construction. He accordingly communicated with 
the author upon the subject; and with the sanction of the 
engineer, a set of hollow cylinders 8ft. in diameter and 9 in, 
thick were made to form a part of a wng he to. protect 
the foreshore of the Thames at Hermitage Wharf, where they 
were accordingly sunk and the result was satisfactory. 


In one arrangement — for economically carrying out 
this class of work a timber staging is erected, upon which the 
materials may be mixed and moulded, the moulds consisting of 
an inner and outer —_ the — between the two forming 
the mould for each ring of acylinder or hollow block, as the casé 
may be. The courses are joined by means of a cement formed of 
similar materials to that of which the rings or blocks are com- 
‘wong These are lifted from the staging on which they have 

n made, and lowered into position by an overhead traveller 
or crane, as may be most convenient. The 
chamfered as shown in the di and when necessary from 
the nature of the soil, may be with iron. The operation 
of — carried out generally in a ya similar manner 
to that adopted with iron cylinders. horizontal joints are 
made with alternate projections and depressions, and the several 
courses are connected vertically by dowel piles, which also serve 
as guides in sinking the work, 

application of this principle is capable of modification to 
suit almost every variety of construction, and it will be found 
especially applicable in structures requiring heavy foundations, 
particularly where the ground is uncertain. 

For forming a face-wall in building quays or docks, instead of 
cylinders, rectangular hollow blocks or caissons may be used. 

'y employing hollow blocks of hexagonal form no interstices are 
left, a thin layer of the cementing material rendering the 
cruise paca | hemngeeate Cylinders constructed n 
this priaciple are also adapted for deep wells, apertures bein 
formed in the sides for the enaletion of water. “ 4 

Turning to works af ter magnitude, it will be seen that 
apenite forms a suitable substance for thé construction of 
bridges, sea-walls, piers, and similar undertakings. Such 
structures could be carried up to the underside of the bridge 


t course is 


irders, or built with ordinary masonry above -water level, 
or sea-walls or piers another arrangement d.be adopted, 
two rows of caissons being from each 


em , separated 
other longitudinally, the channels dae being filled in with 
dry rubble hearting, and the blocks themselves with a similar 
material, or if necessary with concrete. 

In the case of an embankment for a reservoir, the heart of 
the bank which is usually made with a puddle wall, is proposed 
to be substituted Re | two rows of cylinders, the contained spaces 
being -filled in with puddle, and the cylinders themselves with 


material similar to that of which the bank is made. In sinking the_ 


cylinders, they would be carried some distance below the natural 
surface, so as to obviate any chance of leakage below. Should 
a leak occur above, it be only to a very small extent, as 
it would be prevented from extending by the proposed struc- 
tural arrangement. It is obvious that this plan conld without 
much difficulty be applied to embankments already constructed 
where there was reason to ap that any settlement had 
oceurred. By sinking the cylinders from the top through the 
puddle bank, but without removing any of the dpe on either 
side they would be carried down to sound gronnd, rendering the 
embankment safe, and removing all fear of danger in the future. 
It would not be difficalt to multiply the instances in which 
this material can be practically applied; but sufficient has been 
said.on this point. An artificial stone combining the advanta 
of apcenite—one, moreover, Which can be so readily moulded 
into any form and size with but small expense and intle or no 
delay, is necessarily applicable toa great variety of uses. The 
author will, therefore, only briefly remark upon its applicability 


purposes. 
Besides ing the several properties which have been 
mee Sietiah tee apnotte, sien prepared with suitable opuciohs, 


is capable of receiving the most delicate impressions, and by the 
ion of valle metallic oxides, any variety of pani 

can be imparted to it. 
By the use of the native red oxide of iron, manganese, and 


mena, article’ tastes at eesti of almost 


every description can be uced. These | stones, like 
their origi are capable of taking an excellent polish, are ex- 
tremely hard, and can be readily moulded into the most elaborate 
forms, at a very small cost. 

In conclusion, the author submits that, both i 
and ornamentally, apoenite is eminently fitted to meet the 
numerous requirements of the engineer and architect, and to 
subserve many useful and important purposes in the industrial 
arts. 





Waste Mareriars at TH Viewna Exursrrion or 1873. 
—Among the su: tal exhibitions which will be 
peer wee oo ith the Vienna Universal bea ap help 
one showing what have been taken since 1851 (the 
of the fine London ‘Bzhibition), in the alition of 
stances previously regarded as waste. one hand 

chown the waste products in all the industrial 
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NOTES FROM GERMANY. 
Bonn, August 19, 1872. 
Gop AND PLatixum uy Russia. 

Tue Gorni Journal of St. Petersburg gives some inte- 
resting notes on the production of these precious metals in 
the Moscovite Empire. In 1868 were produced in 993 gold- 
stream works, by 56,261 men, from 14,365,550 tons of gold 
sand, 56,0681b. of gold, the raw sand yielding 0.000195 
per cent. on average. The greater part was waslied in 
Eastern Siberia, where the richest stream works exist. At 
the Government gold diggings, or stream works, near Miask, 
in the district of Stataoust, the gold-bearing stratum of sand 
is about 24 ft. to 3 ft. thick, covered by 15 ft. dead gravel. 
The uncovering of the beds and the delivery of the gold 


— buddles with transverse 
gold particles principally 
collect. Every 6 or i2 hours, according to the produce of 


the sand, the laths are removed, and the tables washed clean 
with scrapers, brushes, &¢., of this concentrated material, 


while larger lumps of gold are collected upon the screen | i 


from between the larger pebbles. At the larger works the 
extraction of the metal from the concentrated sand is done 
by steam power, when the sand is washed through a fine 
sieve upon a buddle with American frame, where the stuff 
is still more concentrated, and finally finished upon hand- 
washing machines. When the raw sand contains much clay 
or loam, perforated rotating drums are used, instead of 
simple screens. The washed gold generally contains 10 per 
cent. of silver. . Where only hand power is used 40 men 
will wash in 10 to 12 hours 40 to 60 t@ns of sand, while 
with the use of machinery 150 men and 50 horses will wash 
eight to ten times that quantity. The greatest and most 
productive goldfields of Russia will always be those of 
Siberia. 

Platinum is always washed together with gold, and the 
production of raw platinum rests finally upon a 
from gold, with the exception of a single locality. The 
mixture of grains of gold and platinum gprs > om to 
Tagilsk, is classified in two sorts. Both are with 
mercury, when the gold is dissolved, while the platinum is 
left as residue, which is separated from the amalgam by 
washing. The latter is pressed through a leather bag, and 
the gold obtained by distilling off the mercury. The 
raw platinum is by no means clean, but some samples con- 
tained, after M. Le Play, other metals, such as platinum, 
75.1, palladium, 1.1, rhodium, 3.5, iridium, 2.6, osmium- 
iridium, 0.6, osmium, 2.3, gold, 0.4, copper, 1.0, iron, 8.1, 
residue, 4.5, The raw platinuin is generally sold to Eng- 
land and France at a price of 15/. per pound platinum. 
The production of this metal was from 1828 to 1845— 
5247 Ib. on average, and is now 4000 Ib, per annum. The 
principal platinum stream works are in the Ural Mountains, 
near Nischnei Tagilsk, and belong to Prince Demidoff and 
the Russian Government. 


Conpenstne Liqurp STE. 

Though the process of hammering large ingots or heavy 
stocks of cast steel, when their interior part is still in a semi- 
fluid state, has been carried out effectually by Krupp of 
Essen, for more than 25 years, and Mr. Bessemer patented 
the operation of condensing semi-fluid cast steel by means 
of the hydraulic press as long ago as 1856, the impor- 
tance of the process and its merits are not so appreciated 
that it would seem superfluous to direct the attention 
of metallurgical engineers towards practical invéstiga- 
tions which were carefully made in that direction. It very 
, Often happens that a seemingly commonplace invention 
merits the preference for its general usefulness before a more 
ingeniously conceived but unpractical idea, and the same 
may be said with reference to Krupp’s and Bessemer’s 
modes of proceeding, if compared with numerous other 
suggestions. The Bessemer press has even the great advan- 
tage before the steam hammer, that an apparatus of much 
less weight and cost will. effect the sclidification of a block 
of cast steel well and reduce the so-called honey 
comb to its possible minimum. At the Austrian Steel 
Works, of Neuberg, in Styria, Chevalier Stummer, of 
Traunfels, has carried out a large series of experiments in 
order to weld the interior particles of cast steel to each 
other as intimately as possible, and to prevent the honey- 
comb, which is an accumulation of fine pores, filled with 
elastic gases which are inclosed in the cooling metal. 
The principal result of these experiments is, that it is quite 
possible by exposing the semi-fluid metal to a great pres- 
sure to unite all the pores within a very limited space in 
the centre of the steel block. This fact is of the utmost 
importance in the manufacture of heavy steel ordnance, 
which is intended to bear the strain of very great charges, 
as in that case it is just the central part of the barrel which 
is bored out and the ly sound part of it left to form 
the wall of the gun, a of from 6 to 9 tons 
on the square inch will be suf to compress a red-hot 
steel ingot before its: ion, and give it an even struc- 
ture throughout the whole mass, while the cteven of a 
very heavy steam hammer, like Krupp’s 50-ton hammer, 
is principally spent on the outer part of the block, and the 
result will be the absorptiom of the power before it reaches 
the centre, and the exterior of the mass will be elongated 
and cause the tearing assunder of the central part. Only 
very heavy hammers or rams will effectually overcome the 
vis inertie, which a very heavy casting opposes to it. 








La 
NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—As indicated in our last re- 
port, the continuance of the renewed export demand which 
made its appearance when warrants were 121s., as stated last 
week, has made further progress. There has been a gradual 
recovery in price of these docuy.ents and in the tone of the 
market generally. After some small fiuctuations, the ad- 
vanee in price to 127s. was established yesterday forenoon, 
but a few realisations for cash caused a decline to 126s, 3d., 
the market eventually closing with buyers at 126s. 6d., and 
. importance in the 
trade at present appears to be the difficulty that the different 
ironmasters experience in producing sufficient quantities of 
No. 1, no apn od to their moning suet out pase’ stocks of 
number in the former 0 ear, their now 
various rarities on the part of the men 
of effect of this is being felt upon 
which are now called upon to deliver principally 
Deliveries are going on pretty steadily at the 
700 tons per day. balance in the hands of 
storekeepers now is somewhere about 160,000 tons, and to all 
a this will be gradually reduced during the months 
and October. The demand from has 
uro- 


pean grea’ 
of orders from America, although a few lots have been taken 
for that destination lately, Canada is a very good market, 
oun sya gay made ing forward for Mon- 
and Quebec. ‘trade is still very much interfered 
the attitude of the colliers and miners, which a 
getting rapidly worse. local foundries seem to have 
three months’ work ahead of them upon old 
in consequence of the enormous advance in coal 
and the prices now quoted for castings, buyers are 
little more caution. The exports for the past 
foreign, oe aa on aa 
tons, against 19,422 tons during 
last year, showing a decrease of 
demand will be readily 
that the shipments show 
of no less than 107,608 tons to foreign countries. 
iveries coastwise show a decrease 
against this latter item must be put the 
delivery by railway direct to England. The market 
s. cash, at which sellers remained, 


o 
a 


usiness carried on by the firm of Merry and Cuning- 
, ironmasters and coalmasters, in Lanarkshire and Ayr- 
shire, was to be taken up by a limited liability company. 
confirmed, as the prospectus of t 
i to-day. The capital is to be 
which 1,000,000 is to be in shares, and 
500,0007. in debentures. pt oT of the firm for the year 
ending 80th June last were 277,0007., and the average profits 
for the last ten years have been over 125,000/. per annum. 
The reasons why such a profitable business is being now 
offered to the public are something like the following : Mr. 
Cuninghame, one of the partners of the firm as it was started 
in 1841, who died in 1866, left in the business a large part of 
the fortune which he had made in it. The present contract 
of copartnery will expire in 1879, and Mr. Cuninghame’s 
trustees, who are bound to realise his estate as speedily as 


possible, must withdraw his capital from the business at the. 


earliest opportunity. Mr. Merry, who is the M.P. for the 
Falkirk district of eng does not feel disposed to add to 
the large interest which he holds in the undertaking, and as 
neither of his sons desires to in commercial pursui 
he prefers gradually to withdraw from active business; an 
as it would almost be impossible to find ate capitalists to 
contribute the capital necessary for such an enterprise, the 


resolution has been adopted to form a limited liability com-, 


y to take it up. The works to be acquired are the Carn- 
wee Iron Works in Lanarkshire, and the Glengarnock and 
Ardeer Iron Works, in A ire, producing, respectively, an 
average of 43,337 tons of pig iron, 85,625 tons, and 47,033 
tons per annum. are also extensive collieries in 
sev counties. In all there are twenty blast furnaces at 
the various works. Mr. Merry will be the chairman of the 
new company, and Mr. John Cuninghame, nephew of the 
late Mr. Alexander Cuninghame, will be the managing 
director. This is the most gigantic business that has 
taken up by a limited omer ny sage in Scotland since the 
Companies Act was passed, and announcement of the 
formation of the company has naturally excited 
amount of interest among the public. 

The Glasgow —The first section of the Glasgow 
tramways was officially last week by Lieutenant- 
Colonel Hutchison. Accompanied by various officials of the 
Tramway Company, he w over the whole route, and 
then passed over 


line in one of the cars, making exhaus- 
tive experiments where there are 
street 


curves at certain 


corners. The readiness with which the car made the 
turns gaye the utmost satisfaction. Lieutenant-Colonel 
Hutchison also examined the tramways that are at present 
in course of construction, and his opinion that the 


work was done in a most substantial manner, and that the 
Glasgow tramways were the best he had seen laid down any- 


Sele Tou 3 e phen ggeney Lower gh 
inton miles in was 0} at 
ara in , and since then six cans, ook aunyiog 

passengers, have been constantly engaged till late at 


it. The arrangements for getting on and off the cars are 
not so convenient as could be wished, and it is probable that 
some alteration and improvement may yet be made in that 
respect. 
New Gas Works at Greenock.—Operations upon an exten- 
sive scale for the erection of new gas works have been com- 
d in G k by the corpora’ 
town. Ground extending to between 





tion of that thrivi 
joven asd. vlght aones 








has been secured at Inchgreen, near the shore of the river, at 
the extreme east end of machen and it pot ga that 
when the works are comp) that they will be sufficient 
for undertaking the whole of the Greenock supply: The 
total cost of the works will be from 50,0007. to 60, Not- 
withstanding the very wet weather of the last few months, 
considerable progress has been made with the works. 


Largest Steamer Ever Launched at Dundee.—Yesterday 
there was launched from the shipbuilding yard of Mesars. 
Gourlay Brothers and C»., the largest vessel which has been 
built in Dundee. The vessel is named the Kenilworth, and. 
is 345 ft. in length, 87 ft. in breadth, and 28 ft. in depth; 
the gross tonnage is 2550 tons; and she is fitted up with 
— of 820 nominal horse power. The owners are Meesrs. 

illiamson, Milligan, and Co., of Liverpool, and the vessel is 
to be commanded by Lieutenant J. Findlay, R.N.R. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBroveH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was not a 

large attendance on ’Change at Middlesbrough. There was a 

demand for pig iron for early delivery, but compara- 
tively little eres | hands. Prices were firm, and at the 
close remained unaltered. Some of the owners of large blast 
furnace plant are getting quickly through their heavy con- 
tracts, and are not obtaining renewals as readily as they 
desire. When the shipping season expires it is thought that 
prices will recede. ‘There are several complaints of the 
scarcity of materials. 

The Finished Iron Trade.—There is a slight falling off in 
the demand for finished iron, but there is no alteration in the 
prices. All the works are fully employed and will be kept 
— for months, but new orders are coming slowly to 


The Batra Market Day at Middlesbrough.—On Friday the 
first extra market day at Middlesbrough was held. Owing 
Aa the Stockton races and other causes it was a complete 

ure, 


The Ironstone Miners and the Wages Question.—Last 
week we explained the position of the miners and the ques- 
tion of w As soon as the men learnt that the masters 
had decided not to adyance their wages again they held a 
mass meeting. Of course the men argued that the masters 
ought to concede the other 2d. per ton, and to show that 
they meant to have it if they could possiby get it, 
they resolved to systematically restrict the production of 
stone. On Mon _ By commenced the restriction. 
Already this course been attended with great incon- 
venience to the pig-iron makers. Whatever course may be 
adopted in this matter there is one thing certain to result, 
and it is this: an agreement must be made which will 
insure a regular supply of ironstone to meet all the 
requirements of the district. Ifthe masters are in earnest 
there will soon be a climax. The restrictive policy 
will be checkmated by the masters locking the men out. 
Such a step as this would only be resorted to when all sug- 
gestions for a settlement had failed. The men do not seem 
to care what action the masters take. Were it not that the 
iron trade is in such a prosperous condition at present and 
makers are anxious to get through as many contracts as 
possible the miners would be locked out at once. Many 
makers are in favour of the mines being closed altogether if 
the men will not consent to work regularly at the present 
wages. 

The Danks Furnace.—At various works in the North of 
England, the construction of the Danks furnace is being 
hurried on. A number of those furnaces will soon be at 
work, and will be practically tested on a large scale. I hear 
that at some — arrangements are being made for running 
the pig metal direct from the blast furnaces into the Danks 

uddling furnace. It is thought that there is no reason why 
is plan should not be adopted in all cases where the furnace 
of Mr. Danks is erected. 


Another New Puddling Furnace.—Another new rotary 
puddling furnace has been invented by Mr. Defty, a work- 
ing man in Middlesbrough. His plan is to feed a long re- 
volving chamber from a cupola, and run off constantly into 
ingots the puddled .iron. He has made arrangements for 
the construction of a furnace, and hopes to test his invention 
in a thoroughly practical manner some time in September. 
Of course little can be said on the subject until that test has 
been made. 

Accident at Messrs. Lloyds’ Works.—Yesterday, one of 
the boilers at Messrs. Lloyds’ blast furnaces burst, and did 
considerable damage. Fortunately no one was injured by 
the explosion. 

The Proposed New Railway.—The Middlesbrough Cham- 
ber of Commerce have been considering the proposed 

lan for increasing the railway communication between 

lepool and Middlesbrough, but have not made any further 
rogress in the matter. They are waiting for further in- 
lormation. 

The Coal and Coke Trades.—There are still difficulties in 
obtaining regular supplies of coal and coke on ‘Tees-side. 


‘Prices continue very high, and are likely to remain so. 


Satisfactory progress is being made with the new sinkings 
for coal in different parts of Durham. , 


Norruekry Pacrric Ratuway.—Work on the eastern di- 
vision of the Northern Pacific railroad has already progressed 
so far thatthe completion of the line to the Missouri river 
during the present summer is absolutely certain. This will 
give 517 miles of main track westward from Duluth, and will 
open access by rail and water to Montana. The present year 
will probably witness the completion of one-third of the 
second great American trans-continental railway, a work 








which is intended to up a very important but hitherto 
undeveloped portion of the American continent. 
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INDIAN RAILWAYS. 

A vast system of imperial railway lines, upon 
which upwards of ninety millions stenting has re 
expended, cannot fail to command the interest of 
those ‘employed upon similar undertakings. Such 

one class of public 


an expenditure upon onl 
works has certainly never before been incurred by 
es 
 -mother 


any Government in any oné of- its 
situated at so vast a distance. from 

country. We are fully justified in speaking of the 
Indian railway lines as imperial works, although 
they have for the most part been carried out through 
the agency of private companies, for the whole of 
the capital expended by such agencies has 
raised solely upon the guarantee of the Indian 
Government. The capital already raised by the 
several Indian railway companies amounts in the ag- 
gregate to 93,564,367/., of which 90,009,622/. had 
been expended up to the close of the past official year. 
Besides the guaranteed lines of railway, there are 
also several others known as State Koi, Agere 
—with the exception of two which have - 
chased by Government from the companien by whom 
they were constructed—are undertaken by direct 
Government agency, and will be constructed without 
the intervention of companies, ‘These are estimated 
to {will have t ceoianl ae oe 

upon 


i 


and will have a combined of 15704 miles. 
The sum already e these, including 


xpended 
the purchase money paid for the two lines above 
mentioned, amounts to 1,812,382/, The total esti- 
mated cost of all lines sanctioned or 
India amounts to little less than 110 
When compl 
a total length 


ee a 
, these lines will have to- 


gether 


ving | direct 


i 


requirements have been in a measure met by 
sanction of Government having been given to new 
projects or the extension of existing ones. 
ing the year 1871, a length of 250 miles of 
railway was completed, and since the lst January 
last, 128 miles more have been finished, making a 
total length of ee | miles now open for traffic. Of 
this extent, 5136 miles are in the hands of 
teed railway companies, and 684 miles are in the 
irect possession of Government. A further length 
of about 2440 miles is in course of construction, of 
which 940 miles are being executed by companies 


Cross | and 1503 miles by Government. The sections which 


make upthe 250 miles opened during’ the ear, 
are the chord line of the Indian Railway. which 
is 124 miles in length, and joins the extremities of 
the are formed by the original main line between 
Raneegunge and Luckeserai ; the coal branch from 
the chord line to the Kurhurballee coalfield, 23 
miles in length; 15 miles of the Great Indian 
Peninsula Railway, extending from the east bank of 
the Kistna River to Raichore, where the line from 
Madras joins it; 49 miles of the Madras Railway, 
including the section which extended this company’s 

m to Raichore ; and 39 miles of the Wudwan 
branch of the Bombay, Baroda, and Central India 
Railway. This last — of railway, which is 
constructed on the 5 ft. 6 in. gauge, was completed 
and opened within a year of the acquisition of the 
land, at a cost’of about 7000/. a mile. 

Of the nine ee railway lines, four have 
been completed, ‘viz., the East Indian, the Great 
Indian Peninsula, the Scinde, Punjab, and Delhi, 
and the Eastern Bengal. Of the remaining five, 
the following are the lengths still remaining to 
opened; Madras Railway, 30 miles; Bombay, 

and Central India, one mile; Great 
Southern of India, 210 miles ; Oude and Rohilkund, 
613 miles; Carnatic, 81 miles. With the excep- 
tion of the last named railway, all the above lines 
are upon the old Indian standard gauge of 5 ft. 6 in. 
The Carnatic Railway is at present 3 ft. 63 in. in 


ial gauge, but it is to be reduced to the new standard 


gauge of 3 ft. 33 in. 

Of the State railways, twelve in number, four 
only are at _— completed, viz., the Nulhattee 
branch to the East Indian Railway, 4 ft. gauge, 
274 miles in length; the Calcutta and South-Eastern, 
5 ft. Sin. gauge, 28 miles in length ; and Khamgaon 
and. the Oomrawuttee lines, both on the Indian 
broad gauge, U and 5} miles in length re: ively. 
Of those the first two were constructed by the 
agency of companies, and subsequently purchased 
by the Government. The latter two are both in 
the Berars, and were constructed by Government 
agency. ‘The other State lines are as follows : 








Railway. Gauge. | Length. 

ft. in.| miles 

Punjab Northern ... 8 270 
Indus Valley Sis Taber o eh Stes 8 480 
Rejpootans... ey ie age a ae 

to Khundwa (Holkar’s) Patree 
branch of Bombay ... _... | 8 BR 86 
Baroda and Central India Railways ...| 5 6 22 
Carwar and Hooblee’ _... oe ons} 8 BB] 144 
Wurda Valley... ay we wp 5 6 16 
Nizam’s Government. ‘ 

Goolburga to Hyderabad... a wl 5 6 116 











It will be observed that the State lines at present 
form a very small proportion of ‘those which are 
completed ; but sev: are in progress, and con- 
mec 2 ye been.made — the execution of the works 

the provision of permanent way materials 
and rolling stock for many miles. ‘The lines are, 
for the most , constructed on the metre ‘ 
but the ad adh of adopting that gauge for the 
Punjab Northern and alley lines has been 
questioned by us on more than one occasion, and it 


is sincerely to be hoped that there may yet be time 
to reverse a policy in to them which the 
above Table is admitted by Government to 


pti tion in some instances. 
e system of administration which is applied to 
the State lines is i t pro- 


= Jom 





76424 miles, It is not 


superintending engineers. There is also a deput; 
controller for each line, who is responsible for every. 
thing connected with the’ accounts and financial 
cag canes Both the engineer and the controller 
are di y under the orders of the supreme 
aera a is advised in ct to the 
w y @ consulting engineer i appointed 
for the purpose, pour A to the sacbaaaa by 
the accountant-general in the Public Works De- 
——— The stores and materials which have to 
supplied from this country are obtained upon 
requisitions from India, under the orders of the 
Secretary of State in Council, through the store de- 
mt of the India Office, on the advice of an 
inspecting officer, assisted by a consulting engineer, 
who are jointly answerable for the examination 
and testing of the goods before they are despatched 
= ii 


During the past-year, the works on several lines 
have suffered severely from floods. Both in Bengal, 
the North-Western Provinces, and in Bombay, 
great damage was done ; in some places from 20 in. 
to 30 in. of rain fell in the course of two or three 
days, and the ground being already soaked, the 
water ran off in torrents, carrying away bridges, 
embankments, roadways, and villages. On the 
Eastern Bengal Railway, while the floods were 
sweeping down bridges and culverts, it was found 
necessary to cut more water-way through embank- 
ments to save the line. The repair of the damage 
done to this railway is estimated at 7,87,509 rupees. 
The Delhi Railway, between Umballa and Sirhind, 
suffered to an extent of about 20,80,000 rupees. The 
Bombay, Baroda, and Central India, to the extent 
of 1,68,000 rupees. And to the above list, we have 
have now to add the fall of part of the Sutlej 
Bridge on the Punjab Railway. With regard to 
these accidents, Mr. Juland Danvers observed in 
his report—a copy of which is now before us—‘‘ The 
floods which produced these disastrous effects are 


be | described ag unprecedented, but the recorded infor- 


mation on the subject of rainfall in India is still so 
imperfect, and the variations of the seasons from 
one extreme to another are so great that the engi- 
neer has been obliged to work, in a great measure, 
in the dark, and it now seems pretty clear that mis- 
takes have been made in attempting to confine or 
resist the streams rather than in making way for their 
overflow. ‘The expensive nature of the works re- 
quired to accomplish this object, and the doubts as 
to, the possible volume of the water, led to the 
adoption of a course which appeared at the time 
most economical ; but the experience of past years 
will in this, as on many other points, be carefully 
attended to, with better hopes that similar errors 
will be avoided in the future.” 

The number of train miles during the year 1871, 
was 14,080,064. ‘The number of passengers carried 
was 18,940,585, of which 93.02 per cent. were of 
the third and fourth-classes. The goods carried 
amounted to 2,529,479 tons, besides 284,524 tons of 
coal and 455,568 tons of other minerals. The 
average proportion of the total working expenses to 
receipts is 53.70 per cent., varying between 41.68 
on the East Indian Main line, and 99.71 on the 
Scinde, Punjab, and Delhi, a difference aggravated 
by the fact that the average amount obtained per 
head from passengers and per ton of goods is the 
highest on those lines which work at the largest 
percentage on receipts. The train mileage receipts 
vary from 12.468. on the Bombay, Baroda, and 
Central India, to 2.52. on the Carnatic, the ex- 

nses ranging between 7.438. on the Bombay, 
Baroda, and Central India, 4.038. on the East 
Indian, and 1.648. on the Carnatic. The average 
train mileage receipts and expenses on the fourteen 
open lines were 8.748. and 4.50 s. respectively. 

One very important question, and which each 
year increases in importance, is that of fuel. The 
expenditure last year on this item alone was 
421,251/., of which 273,024/. represents the cost of 
English fuel, 97,293/. the cost of Indian coal, and 
50,934/. that of wood. The expenses of the locomo- 
tive department on those lines which are not yet 
accessible to native coal, show the direct effect which 
the cost of providing English coal has upon the 
revenue. Coal has happily been found in various 
oe in Central Inde, and when access to the 

by railway has been established, the Great 
Indian Peninsula and the Bombay and Baroda 
Railways will profit by its use. But, when available, 
the question of using it with care and economy re- 
quires attentive consideration. ‘‘' This part of the 
subject,” says Mr. J. Danvers, “has recently been 
treated in an able manner by Mr. Frederick C, 
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Danvers. of this office, ina book which has been 
printed by order of the Secretary of State in 
Council, In this treatise much information of a 
practical kind is given as regards the raising, con- 
veyanece, storage and consumption of coal, as well 
as the utilisation of slack coal, which will be useful 
to those who are concerned in the supply and use 
of coal fuel in India.” 

The net revenue derived from all the lines during 
the past year has been sufficient to yield a return 
of about 3} per cent, per annum upon the total 
capital expended'on their construction, the differ- 
ence between that amount and the guaranteed 5 per 
cent., amounting to about 1,500,000/. having been 
paid by Government. 





* 
THE PNEUMATIC DESPATCH. 

It is now nearly seven years since a pneumatic 
tube was first laid in the very heart of London, and 
its working proved to be perfectly successful, Not- 
withstanding this, the fact remains that the great 
public carriers—the railway companies—and the 
Post Office authorities, have not yet availed them- 
selves of the manifest advantages offered by this 
system for the rapid transmission of small parcels 
and mail bags. Itis true that for some time the 
only available route was that from the North- 
Western Railway at Euston-square to the station 
of the Pneumatic Despateh Company in Holborn. 
It may have been that the value of the system was 
impaired by the southern termination of the tube 
being in a locality possessing but few advantages 
for those who were likely to be the principal users 
of the system. But the terminal point was never 
intended to be in Holborn, nor is it, inasmuch as 
a line of tube—long ago commenced— has recently 
been completed between the Holborn station and 
the General Post Office. The possible drawback to 
which we have referred, does not, therefore, now 
exist~if it ever did—a clear route having been 
established between Euston-square and St. Martin’s. 
le-Grand. Descriptions of the pneumatic tube and 
the apparatus for working it were given by the press 
in November, 1865—when the first section was 
opened. It will be as well, however, now that the 
works have been finished, if we briefly refer to them 
again. This will be the more necessary, as the de- 
tails have been slightly altered in one or two in- 
stances. ‘The pneumatic tube is formed in two sec- 
tions, with a station in Holborn. The first section 
—that between Euston and Holborn—is 3080 yards 
in length, and is laid with easy gradients. ‘The 
section between Holborn and the Post Office is 
1658 yards in length, and on it two gradients of 1 
in 15 oceur. The station at Holborn is placed at 
right angles to the direction of the tube, so that all 
through trains must reverse there. ‘This is effected 
by allowing a train on its arrival to run from one 
tube up an incline, down which it quickly descends 
by gravity, and is turned on to the pair of rails 
leading to the other tube. This shuntingis effected 
very rapidly, occupying only about half a minute. 
The tube is of the horseshoe section, the internal 
dimensions being 4 ft. 6 in. vertically, and 4 ft. 
horizontally. The carriers or ‘trucks are 10 ft. 4 in. 
long, and the ends present an outline conforming 
to that of the interior of the tube, the edges of the 
ends being bound with an elastic medium, so as to 
form pistons when in the tube. The carriers weigh 
about 1 ton each. 

The machinery by which the transit of the carriers 
is effected was designed and constructed by Messrs. 
James Watt and Co., and is placed in the rear of the 
Holborn station, It consists of an engine having a 
pair of 24 in. cylinders with 20 in. stroke. A fan 
22 ft. in diameter is geared at 2 to 1 with the engine, 
and is worked continuously, the alternate action of 
pressure and exhaustion being governed by valves. 
Steam is supplied by three boilers, each 30 ft. long 
and 6 ft. 6 in, in diameter. The ordinary working 
speed of the fan is 160 revolutions per minute, which 
gives a pressure of about 6 oz. per square inch. 
‘l'rains are drawn by exhaustion from Euston-square 
and the Post Office, and are propelled by pressure 
to those points. ‘The signalling between the stations, 
and the various operations connected with the open- 
ing and closing of the entrances to the tubes for the 
admission and emission of trains, are performed from 
a platform immediately over the mouths of the tubes. 
The doors of the tubes are arranged at Holborn and 
the Post Office on the principle of lock-gates, being 
hinged vertically and hung in pairs. Should an 
accident, however, happen to these gates, a consider- 
able time would be consumed in replacing them. In 
order to avoid this possible delay, the pair of gates 





at Euston have been superseded by’ a single flap, 
hung with a horizontal hinge. By this‘arrangement, 
and by having a spare gate always dt land, thie 
delay occasioned by an accident to agate would 
only be of a few minutes’ duration. This:improve- 
ment has been effected by Mr. Sylvan de Wilde, 
the assistant engineer to. the company, who has also 
devised a very good brake a: ment, ‘which is in 
use at the Post Office and the Euston stations. 
This brake or skid consists of a pair of broad wooden 
rails, 20 ft. long, laid inside the ordinary iron rails, 
and having a slight incline. As the train on its 
arrival leaves the mouth of the tube, it runs on to 
the timber incline, the undersides of the carriers— 
which are shod with iron—sliding up the incline, 
and the wheels being raised from the rails. To re- 
lease the carriers for the return journey, the skid is 
lowered by a cam arrangement, which brings the 
wheels down on the rails again. 

Such is in general terms the machinery of the 
Pneumatic Despatch Company, the working of 
which was illustrated to a number of scientific 
gentlemen and others on Monday last.. Among 
those present were the Duke of Buckingham and 
Chandos (Chairman), Mr. John Aird, Mr. G. 8. 
Sidney, (Directors of the Pneumatie Company), Mr. 
W. H. Barlow, (Engineer to the Midland Railway 
Company), Mr. Winter (Engineer to the Post 
Office), Mr. Giraud, Mr. T. G. Margary (Secretary 
of the Pneumatic Company), Mr.'S. de Wilde (re- 
presenting Mr. L. Clarke, the Company’s engineer), 
&e. The trialscommenced by bringing a single carrier, 
by exhaustion, from the Post Office, the run being 
accomplished in 3} minutes, a rather longer time than 
usual, but accounted for by the circumstance of the 
carrier having been over-buffed, the pressure being 
relieved a little too soon, This carrier was then 
coupled to two others, and the three were started on 
their way to Euston, which point they reached under 
pressure in 6} minutes from the time of leaving Hol- 
born. The train was next brought from Euston by 
exhaust, the time occupied being 54 minutes, It was 
then run.into the Post Office tube, and in 2} minutes 
from the time of starting it had reached its destina- 
tion. It was then sent on the return journey, 
which was accomplished in 3 minutes, as far as 
Holborn, and ia 7 minutes more it had arrived at 
Euston. ‘The time here was exceptionally long, but 
the pressure was rather low. Finally the train was 
brought back from Euston in 5} minutes. 

Experiments of such short duration as the fore- 
going, carried out, moreover, without any recent 
practice by the men in charge, can hardly be taken 
to represent the results of actual practical working. 
Some interesting facts, however, in connexion with 
continuous working were established by Mr. W. H. 
Barlow, who in the early part of the present year 
instituted a series of careful experiments with the 
pneumatic tube, which lasted over several days, and 
showed the difference of power required to work 
the gradients of the Euston section of the tube as 
compared with the Post Office .section. Before 
giving the results of these experiments it will be as 
well to notice the number of revolutions of the 
engine required to maintain given pressues in the 
tube. One feature proved by these experiments 
was, that whether the tube was. closed at both 
ends, or closed at one end anda carrier inserted and 
fixed at the other, or whether a train was moving 
or not, and again whether each tube was put in con- 
nexion with the fan separately, or both were put in 
connexion with the fan at the same time, in all 
those cases there was—as might be expected — but 
little variation in the number of strokes required to 
maintain given pressures. The following results 
obtained by Mr. Barlow fully illustrate this point : 

















Number of : 
Condition of Tube. revolutions of| rps ese: * 
engine. n" 
Euston tube closed at both ends 79 _ 40 
Tube closed at one end and a 2 
carrier inserted at the other | 80° "3.8 
With a train of 2 tons running) * 
in the kuston tube ~.. ee 81 4.0° 
With a train of 12 tons running 
in the same tube... a 79 4.0 
With a carrier inserted in each 
tube and both tubes in con* : 
nexion with the engine 80 8.3 
rising ‘after- 
wards to 
P 4.0 
ee ee 92 5.35 
lhe Euston tube separately .,. 92 5.80 
The Post Office-tube ae pes 92 5.20. 
pi 4 
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crease in the number of 


maintain’ the pressures in both tubés acting to- 
gether, as compared with either acting y, 
amounts to 5 per cent. It was observed, however, 


that when a regular speed was.arrived at with both 
tubes in connexion, the effect of shutting off one 
tube was, of course, to produce a'slight increase of 
speed in the engine, the total amount of work done 
being diminished by the reduction of the quantity 
of air delivered pag fan. It was, however, evident 
that so much of the work performed by the engine 
was expended by overcoming the frictional resis- 
tances of the fan a a ee nay between 
r) ting on one tu one, or on together. 
did not produce a large effect on the gross work 
demanded from the engine. A number of experi- 
ments were made with the dynamometer for the pur-., 
pose of ascertaining the tractive resistance of the 
carriers, The results, however, were i , but 
the gencral mean is stated to be 25 lb. per ton. This 
unusually high resistance was obtained under ex- 
haustion, and is, therefore, referable to the smal 
diameter of the wheels, and the generally imper- 
fect construction of the~carriers, With x a wt 
the actual weights moved, and speeds obtained, 
numerous experiments made on the section between 
re Ota and Holborn give the following 
results : ; 
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The nominal pressures recorded:in these experi- 
ments agree very closely with those dbtained by 
the same number of revolutions of the engine when 
the tube ‘was closed, and no-train-running in it. 
The remarkable feature of these experiments is that, 
with the same number. of revolutions per minute of 
the engine, and the same pressure, a very large in- 
crease made in the load produced a comparatively 
small decrease in the This is shown by the 
following nine experiments : 








Nominal Load con- | Speed, miles per shor avd 
pressure. (veyed in tons, hour. engine. 
4 2 14.32 81.5 
4 2 12.66 77.0 
4 12 11.60 79.0 
5 2 16.03 90.0 
6 6 14.26 87.0 
5 14 13.47 86.5 
H 2 17.81 93.0 
ef ; 16.44 95.0 
a Ps - 1815 93.0 - 














In the first of these cases, by increasing the load 
from two. to twelve tons, the useful effect, or weight 
— through per minute, was increased five times. 

n the last experiment, by increasing the load from 
two to twenty tons, the useful effect was increased 
about seven and a half times; the pressure of 
steam and the work performed by 
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per minute. The 


—— = 
rts, and Kaepel.s twelve yrds the weight ceed 
rough the tube was 2.66 tons 


pressure required to work this section of the tube 
is r. than that required for the Euston section. 
ing the diaguetect condition of the rolling 


stéck, there cai be no doubt that the mean results 
obtained in these experiments could be readily ob- 
tained in ordinary every-day working with the road 
and rolling stock in efficient order. It appearsfrom 
the» experiments that twelve tons were taken 
through the Post Office tube in 44 minutes, and 
twenty tons through the Euston tube in 8 minutes. 
Assuming the engine to work on each tube sepa- 
rately, two trains of twelve tons might be brought 
through the Post Office tube in 9 minutes, and 
might ‘be sent forward to Euston in one train of 
24 tons in about an equal time. In other words, 
24'tons might be p through the entire length 
of the tube in, 18 minutes, or, allowing 6 minutes 
delay in shunting, &c., at the stations, the practical 
result would .be 1 ton of. gross load per minute. 
By reducing the trains to 10 tons in the Post Office 
tube, and to 20 tons in the Euston, both tubes 
could be used simultaneously,and about 40 tons 
could be passed through in 18 minutes, or, allowing 
for delay at stations, from 1} to 2 tons per minute 
of gross load. 

The working expenses are estimated at 50/. per 
week, working 12 hours per day, and the repairs at 
500/. per annum, an allowance which Mr. Barlow 
considers to be ample. He, moreover, observes 
that if sufficient traffic could be found to render it 
desirable, the carrying power of the apparatus 
could be greatly increased. For this purpose he 
suggests the employment of a powerful air pump in 
connexion with the Post Offiee section to assist the 
trains up the heavy gradients of ] in 15. 

Seeing then that there exists in good working 
order a rapid and efficient means of transit between 
Euston-square on the one hand, and the Post Office 
and the receiving-houses of the principal carriers in 
London on the other, there can hardly be a doubt that 
these means will soon be utilised by those parties 
whom they would so clearly benefit. Useful as the 
system appears to be as at present arranged, it 
could be rendered infinitely more useful by a slight 
extension. It already has one of its termini at the 
North-Western Railway, and we know of nothing 
to prevent its further extension eastwards to the 
Midland and Great Northern Railway Stations. 
Such a step would appear to be mest desirable, and 
we should think that the two last-named companies 
would find it greatly to their interest to enter into 
working arrangements with the Pneumatic Despatch 
Company. This would afford a ready: solution to 
the difficulty which the Company now experiences 
in obtaining sufficient traffic to start their line. 
Were such arrangements as we have suggested 
carried out, the additional length of tube would be 
forthwith constructed, and from what we have seen 
of the satisfactory nature of the working of the 
system, it would thereafter be rapidly extended in 

1 directions under the metropolis and its suburbs, 





THE GREAT WESTERN SURMARINE 
TELEGRAPH CABLE. 

_ Durie the progress of the manufacture of the 
Atlantic cables of 1865 and 1866 the public were 
constantly informed of the various details of the 
work and of all that was goingon. At that time 
the interest in cable operations was generally very 
great, and of necessity the public were almost daily 
informed of the doings of the cable, and of all those 
engaged. Excitement was then high, and the pro- 
blem of deep-sea_ cable laying was a questionable 
rom. rendered subsequently still more so by the 
ailure of the 1865 eable. 

In the following year the successful laying of 
the 1866 cable, succeeded by the great event of the 
recovery of the lost cable of the year before, and 
its being connected acrossthe Atlantic by the addi- 
tion of an extra length of cable, completely changed 
affairs. Deep-sea cable laying was a success, the 
problem of submerging a cable in deep water, and 
also the possibility of its-reeovery, was perfectly and 
satisfactorily solved. To the success attained in 
1866 is mainly due the-confidence evinced by the 
public in subsequent deep-sea cable schemes. 

._The various ‘routes connecting the fat East with 
England, ‘the French’ Atlénti¢. Cable, and others, 
represent a mileage of submarine cable of con- 
siderable extent. {Miadveangametiindenh wiccess 
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matter, that the manufacture and submersion 
of a long submarine cable is almost ‘unheeded 
until the morning paper informs one that there is 
now easy communication with the Sandwich Isles, 
or other hitherto inaccessible points. There are, 
however, certain circumstances connected with the 
manufacture of Jong ‘submarine cables which, 
although neeéssarily of no fre interest to the 
public generally, are not. without being worthy of 
the attention of scientific men, and especially those 
connected with telegraphy. Such points as embrace 
the electrical and engineering details of construc- 
tion should be recorded so as to add to our scientific 
and historical knowledge of the subject, and under 
such.cireumstances we propose to add the descrip- 
of the Great Western Submarine Cable to the many 
which have appeared from time to time in these 
columns. 

Thesuccessattending Atlantictelegraphy has made 
people express wishes for more cables and reduced 
tariffs—the latter being so high as to be somewhat 
exclusive —and to enable the public to send messages 
at a less rate, the Great Western Telegraph Com- 
pany was projected for the pu of laying, during 
the course of next year, a cable from England to 
New York vci# Bermuda. ‘This endeavour so far 
succeeded that the public took the matter up, and 
a contract was signed with Hooper’s Telegraph 
Works for the manufacture and laying of the cables, 
which are now in course of construction. 

The proposed route for the cable is entirely new. 
The cable will start from a convenient point at the 
Land's End to the island of Bermuda, and from 
thence to New York. From Bermuda a cable 
will in the course of time be Jaid to St. ‘Thomas to 
connect with the network of West Indian cables, 
and there are subsequent intentions of connecting 
Bermuda with the coast of South America, which 
route is stated to possess the great advantages of 
connecting Brazil both with England and with New 
York by direct lines. 

Necessarily the form of cable will differ with the 
nature of the soundings, the amount of the cable 
of the several types required will vary also as to the 
distance these soundings may be expected to be 
met with. These distances may be particularised 
as follows : 





Section 1. Land’s End to Bermuda : 
knots. 
Main cable, typeA 2,990 
Intermediate cable, ,, B 210 
end, a 25 
—— 3,225 knots 
Section 2. Bermuda to New York : 
Main cable, typeD 642 
Intermediate cable, ,, E 40 
Shore end, a 80 
— 762 , 
Section 3. Bermuda to St. Thomas: 
Main cable, type D 931 
Intermediate cable, ,, FE 15 
Shore end, PAT 20 
ton’ O88 
Total 4,953 


~ 

For the present it has, however, been decided to 
postpone the Bermuda and St. Thomas section until 
the two main sections are complete; however, as 
the types of cable in this section are precisely similar 
to that of Section II. Bermuda to New York, the 
same description will suffice. 

In the existing Atlantic cables the insulating 
medium is that of the well-known and generally 
used material, gutta-percha. In the present in- 
stance, however, the directors have decided to em- 

loy india-rubber in that form known as Hooper's 

aterial, as the insulator for their cable. Hooper's 
core has of late years been largely adopted, as for 
instance, for the Persian Gulf cable, the various 
English cables belonging to the Great Northern 
Company, and more recently the China and Japan 
extensions ; but, as we pointed out last week, really 
specific information as to its performance is still 
wanting. The success of the present cable, being 
the longest stretch of cable yet attempted, will prove 
of material moment in the great question of Cutts. 
Percha versus India-Rubber. 

The core for Sectién I. is the same throughout, 
the protection differing according to the require- 
ments of the depth of water. ‘The details of this 
section are as follows: 

Conductor. ~The conductor consists of a strand of 
seven tinned wires ‘of annealed copper of the best 
quality and manufacture and the resistance of a 
nautical mile will not exceed 4.3 ohms resistance at 
the standard te of. 75° Fahr.; this repre- 


seats. conductiriey of Op pat onde ot pate copper 


orhegepere To evrtun 


+ s0ge 








The copper strand will weigh for this section 300 Ib. 
per knot. 

Dielectric.—The conductor will be insulated with 
Hooper’s material to the weight-of 250 lb. per knot, 
This may be briefly stated to be pure rubber next 
the wire, a separating medium, then coatings of 
vuleanised rubber, and finally a jacket, fhe whole 
process being peculiar, but representing finally a 
compact insulated core. 

The insulated conductor, or core, is protected 
with a serving of india-rubber felt, and subsequently 
with a serving of jute yarn, in quantity according 
to the requirement of the various types of cable. 

Main Cable, Typ2 A.—The served core is sheathed 
with nine galvanised homogeneous iron wires of 
No, 13 gauge, each wire being enveloped in five 
strands of best Manilla or New Zealand yarn, steeped 
in Archangel tar, the cable thus sheathed is further 
protected by a lapping of yarn in a reverse direc- 
tion. 

Intermediate Cable, Type B.—The sheathing of 
this type consists of 10 BB. galvanised iron wire, 
No. 5, B.W.G., the completed cable receiving three 
coatings of silicated asphalte compound, and two 
yore of jute yarn, placed alternately, the serv- 
ings of yarn being reverse. 

Shore End, Type C.—The shore end consists of 
type A complete, protected with a serving of well 
tarred jute yarn, and sheathed with twelve strands 
of three wires of B.B. galvanised iron wires. The 
total weight of iron alone is for this type about 15 
tons per knot. 

In section II, the conductor and insulator neces- 
sarily, from the decreased length of the section, 
differ in weight, the particulars being as follows: 

Conductor.—A seven-strand tinned copper wire, 
weighing 107 lb. per knot, and of the resistance of 
not greater than 12.056 ohms at 75° Fahr., giving 
a conductivity equal to about 92} per cent. of pure 
copper. 

Dielectric—Of a similar character to the main 
section, but of the reduced weight of 1701b. per 
knot, 

Serving.—The servings are similar to those in 
Section but of a quantity dependent on the size 
of the cable required. 

Main Cable, Type D.—Sheathing of nine galvan- 
ised homogeneous iron wires, No. 13 guage, protec- 
ted with five strands of Manilla hemp, as in Type A. 

Intermediate, Type E.—Sheathing and hemp and 
asphalte compound, as in Type B. 

Shore End, Type F.—This consists of Type D, 
served and protected in a similar manner to Type C. 

The various types of cable have necessarily to 
pass through certain mechanical tests, and the ‘‘ core” 
through electrical tests. The latter are as usual to 
be en at the uniformly recognised standard 
temperature of 75 deg. Fahr.; the required tests 
for the conductor have been mentioned, but the 
standard for the dielectric is high, unapproachable 
by gutta-percha. The dielectric resistance at this 
temperature is required to be not less than 3500 
megohms after to minutes electrification, and double 
that amount after five minutes. The inductive 
capacity —upon which so much depends—is in Sec- 
tion I. not greater than 0.43 microfarads, and in 
Section IT. not less than 0.354 microfarads per knot. 

Sufficient, however, has been said to show that a 
most satisfactory cable will be manufactured, and 
whether as regards the insulating, conducting, or 
mechanical portion of thé cable, the whole may 
be safely stated to be up to the contract point. 
We are glad to notice that advantage has been 
taken of experience in one especial matter. The 
use of homogeneous iron in the Atlantic cable 

roved that there was a tendency in the iron when 
it became of a quality too much akin to steel, to fly, 
and damage the interior by penetrating the layer 
of cable above or below the broken point. Faults 
were undoubtedly caused by this evil; this, how- 
ever, was successfully got over in the British Indian 
cable by a light ‘‘ whipping” of yarn in the reverse 
direction to the lay of the wires, any breakage of the 
wire was consequently prevented from projecting 
by this method, and we are glad to notice that a 
similar. plan had been adopted in this cable, so that 
it is to be hoped the submergence of this cable will 
be as free from electrical fault due to that score as 
was the British Indian cable from Bombay to 
Aden, 

The manufacture of this cable progresses steadily, 
and from the report of Sir William Thomson, who 
is in conjunction with Professor Fleeming Jenkin as 
electrician and engineer ‘to the company, we learn 
that “the whole length of core insulated up to 
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1 o’clock on the 7th, is 700 miles, and the length of 
cable completed in the tanks at Millwall is 400 odd 
miles. e manufacture has been conducted with 
very great care by Messrs. Hooper, who have given 
us every facility for a and testing in all 
stages of the work. So'far, we believe, the cable is 
superior to the specification contracted for, both in 
respect to mechanical strength and effective electric 
qualities,” 

The core is manufactured at Hooper’s works at 
Mitcham, the sheathing takes place at the com- 
an A new works at Millwall, where additional 
machinery had been, and was, in course of being 
laid down, so that in a comparatively short time the 
contractors will manufacture over 100 miles of cable 
per week. As the manufacture of the cable pro- 
ceeds, and shipping arrangements commence, we 
shall again call attention to the matter, more espe- 
cially to the question of soundings across this new 
Atlantic route. 


THE MANUFACTURE OF PEAT FUEL. 
(Concluded from Page 86.) 

Tuus we have described throughout the whole of 
Mr. Hodges’ successful and long-worked process of 
peatfuel manufacture. Founded on the only true and 
econowuical principle of profitably utilising peat exis- 
ting under such conditions as those we have noticed, 
it has been carried out with the greatest care in all 
its details. It remains to add a few words upon the 
cost of the process, and to record one or two tests 
made with the fuel upon the Grand Trunk Railway 
of Canada. Mr. Hodges speaks from his experience 
in 1865 as to the expense of manufacture. Prices 
were, of course, lower then than now, but the com- 
parison still holds good. He says that a machine 
working ten hours excavates and pulps sufficient 
peat (from 800 to 400 tons) to give of air-dried 
fuel 50 tons, and in doing so it makes a navigable 
canal 150 ft. long, 19 ft. wide, and 5 ft. 6 in. deep. 
The staff required is as follows: 

To prepare the pulp beds, &., and pre- 
pare the canal track on a 








6 men. 
For working the vessel eco ‘ ee lo 
For cutting and marking out the peat into 

bricks eee ove eee oes 
For separating and piling the bricks, 4 

men and 14 boys, equal to ie 1l 
Turning and repiling the bricks, 8 boys,or 4 
loading fuel into barge and taking to 


depot 


9 
= 


Total per day aw 38 ,, 

This total, with wages at 1 doi. per day, gives an 
outlay of 38 dols, 

To the above estimate 20 per cent., or, say, 8 
dols., has to be added for contingencies, inspection, 
depreciation, and interest, bringing the total cost 
per day to 46 dols. The cost for labour, which is 
paid for by piecework per ton of air-dried peat 
fuel on the ground, is 92 cents—a sum not much 
in exeess of which was paid at that date for cutting, 
splitting, and piling a cord of wood (a cord of 
wood contains 128 cubic feet, measuring 4ft. by 
4 ft. by 8 ft.) after it was delivered. 

The cost of the floating manufactory com- 
plete was - eee ee 
Barges and other plan 


Jols. 
3,000 
2,000 


10,000 
Which represented the total amount of the first out- 
lay for the whole of the machinery, power, and 
boats to produce 50 tons of finished peat fuel per 
day of ten hours; or, by continuous labour, more 
than double that amount daily. A ton of peat 
fuel measures 70 cubic feet. 

With regard to the efficiency of this fuel, we can 
scarcely do better than refer to some careful ex- 
periments conducted upon the Grand Trunk Railway 
of Canada under the care of Mr. Eaton. The ex- 
periments were conducted with a special freight 
train running from Montreal to Brockville, a dis- 
tance of 125 miles. 

Total train miles run 


683 
15,267 
22. 


” car ” : 
Number of cars in train ... ves we 
Gross weight of train in tons (2240 lb.) 
exclusive of engine and tender aod 
Net weight of freight in tons (2240 |b.) 
Wood used in lighting fire, and getting 
up steam ese wea ae ie 
Peat — med : 
1. In getting up steam ... 
2. During thule Sas it 
8. Total quantity used ... es =# 
4. Per train mile, exclusive of getting up 
5. Per train mile inclusive of getting up 
steam o ie ove _ deo 


weight moved 
sale, enchashioe? engine ond tunden., 


eee 





8. Per ton of freight moved per mile, ex- 
dhuive of engine ond tentor ... ove 
Number of miles run per ton of peat 


Price of ton of 2240 Ib. 
a gg 


” ” ” 


1. Total cost of in cents per train 
mile, including the wood raw light- 
ing fires, &e. ... th aa 3 

2. Cost in cents per car per mile Nes 

8. Cost in cents per ton of gross weight 
of train mile (exclusive of engine 

4. Dest be Gate aus ten of Rateibeneesh 

Average time occupied in getting up : 

* steam ti. a oe Re «. 57 min. 

vera: speed our: 
Including oinps * 13 miles 
Excluding ,, ose ‘jon ee eee SO 
In some further experiments with an express pas- 
senger train, the distance run was 177 miles, and 
the average consumption of fuel per mile was 45 Ib., 
the total amount of peat consuxaed being 34 tone, 
worth 19,25 dols., and the distance made per ton of 
fuel 50} miles. Compared with the results obtained 
with coal and wood used in a similar train the result 
stands as ~—— : gt 
Average mi run to one ton o eve 
“ ” ~—— with one cord of wood 
weighing 4000 Ib. ees eve toe 
Average mileage with one ton of peat 
fuel ove eee ese ia ose 50.50 

The prices ruling at the time these trials were made 

were, for coal, 10 dols. per ton, and for wood 7 dols. 

per cord, so that the cost of fuel for the distance of 

177 miles would be as follows: 


69.91 
40.69 


Dollars. 
1. Coal, 2.95 tons at 10 dols. 29.50 
2. Wood, 4.41 cords at 7 dols. 30.87 
3. Peat fuel,3.5 tons at 34 dols. ... 12.25 
The first two prices are, however, given in currency, 
which at the then current rates would have in- 
creased the price of the peat if reduced to the same 
standard, to 16 dols. 

In concluding our notice of Mr. Hodges’ admirable 
process for the conversion of peat into a cheap and 
serviceable fuel, we have to remind our readers, 
that though there exist vast tracks of bog suitable 
for carrying out the manufacture of fuel upon this 
method, it is only applicable where a sufficient 
supply of water exists in the peat to fill up the 
channel as it is formed, and float the manufacturing 
vessel forward. Under other conditions different 
means are required, and of late years a great amount 
of labour and ingenuity have been expended to 
bring them to perfection. Of the most successful 
of the different processes we shall take an oppor- 
tunity to speak on another occasion. 








Tus Miramicut.—A steam dredge is about to commence 
deepening the Miramichi at the Horse Shoe. This work will 
be of great value to the commercial interests of the district. 


Coat 1s Netson (N.Z.).—Dr. Hector has lately examined 
the coal seams in the neighbourhood of Ngakawha, about 
17 miles north of the Buller, and he is said to have found 
the coal of excellent quality and in great abundance. Dr. 
Hector has also i what is known as the page, Wan 
coal mine which is said to be full of promise for the future 
if more capital is invested in it. The provincial Government 
of Nelson proj to lay down a cheap tramway on the 
Nelson side of the Grey River without waiting for the com- 
paratively expensive railway which the General Government 
of New nd proposes to across the river and down 
the south side of it to Greymou I is probable that trucks 
will be running to Cobden with coal before the more ambi- 
tious work is begun, seein i —and perhaps 
avoidably so—the action of th 
Zealand has been over the public works which it contem- 

lates and motes. The scarcity of coal in all of 

ew Zealand has delayed the coasting steamers forced 
upon public consideration, the desirability of opening up the 
colonial coal deposits. 


A Ware Famine.—A water famine in Baltimore isc 

ing great alarm in that city. The water supply at Baltimore 

is at present obtained from the upper part of the stream 

known as “ Jones’ Falls.” In 1860 a dam was built at Rela 

aq 

m Reservoir was finished, and in 1862 the 

Royal ir was completed. These works cost 

than 3,500,000 dols., but the supply of water was 

cient, and the Druid Lake ir was 


storage capacity of these works 
gallons, and | 


ie 


Pee 
HE 


i 
: 


: 
i 
: 


: 
fr 


: 
pf 


Hl 


LE 


F 
i 
1) 


il 


i 
é 


E 
: 


: 


: 
i 
st 
: 


ii 
! 
rk 





THE GREAT LUXEMBOURG RAIUWAY. 
We have been requested by M. Regray to his letter, 
which appeared insour lst ‘week's cmuey tae chase 
MS., several errors occurred. me . 

Steer senies Miemmesenninsn Bek pope Wy Gnameb te Meaia 
Birckel que vous avez bien voulu me communiquer et que je 
vous retourne ci inclus. 
Tout en m’associant aux critiques de son contenu en ce qui_ 


A. L'abaissement regrettable des cylindres, des boites & 
as gem ep ere > Sat 
Cc. beget i adhcront de Feat et du. charbon 
lorsqu’on a vir des ram! certaine longueur. 
Te dele socrver man eyinien out teak las utes pelats. 
Par suite de quelques vices de détail la machine Fairlie 
n’est entrée ement en service que depuis quelques jours, 
et j’attendrai qu’une expérience de quelque durée ait eu 
lieu pour me prononcer sur sa valeur ique. 


Veuillez gen, ete., 


Directeur, 8. Recray. 


. *e To THE —— oF ye pe ‘ai 
18,—In your issue of August i re 
which I handed in to my directors on tes aden of Peal 
made with the engine “Fenton” ( ie’s 

tween Namur and Arion, and as in your notes thereon 
you say that I have made two mis-statements of facts I 
claim 5 in your pages for the following remarks. 
Naninnse is 15 por 1000, 5 hee lithographed 5 ‘alo 

aninnes is 15 per 1000, is ona li 
of the line, given to me by M. Williére, and which * romed 
lying before me and my collaborators here. 

2. In my report I distinctly state that the trial was not 
pursued after the failure of the injector on the incline be- 
tween Naninnes and Assesses; and this statement is con- 
firmed by yourself when you admit that the train was con- 
veyed to Arlon by the “Fenton” and the pilot engine, 


conjointly. 

It matters, therefore, very little whether the engine went 
to Arlon in steam, or w! it was hauled to that place by 
the pilot engine, and I should have made no allusion to this 
part of the journey had it not been necessary to make men- 
tion of the loss of the mud- in the connecting pipes 
between the tanks, which fact helped me to show how care- 
lessly the engine has been designed. 

My statement, however, that the engi — to drop its 
fires, is due to a wrong in i a reply toa 
which M. pnts M. Lee, and mayecil sent ci 
at about 11 p.m. to inquire how the engine was progressing 
on the road. I believe we all interpreted it in the same 
manner, but I fail to see how this misin tation can in 
any way affect the results of the trial, or the general con- 
clusions of my report. 

Your assumption that my statements have been made with 
a desire to discredit the capability of the “‘ Fenton” is per- 
fectly gratuitous. I have no interest or motive to say any- 
thing acarnst that engine, but have been desirous to confine 
my report to actual facts, and it is for Mr. Fairlie, or his re- 
presentatives, to refute my statements in detail, or for him to 

fit by them in his future practice. In like manner I had no 
desire to be personal in. my_ropor I therein condemn 
honestly the design of the engine, but in doing so I must 
connect Mr. Paislie’s name with it, he having, by public 
repute, the ibility of the design of all the engines of 
his patent fos m5 Eng’ up to now. 

I enclose a certified profile of the Luxembourg 
line between Namur and Arlon, and remain, 

Very respectfully yours, 
J. J. Breck. 


{Mr. Birekel has not succeeded in justifying himself, or 
excusing the mis-statements contai in his report, which 
we published on the 9th of August. The tracing of the 
Pp enclosed in Mr. Birckel’s letter, and the accuracy of 
which is attested by that , and several other ser- 
vants of the Locomotive W: < Winterthur, is nae wg 
The true ient is given on official profile, a tracing o 
ern cd cxariodea the imental train, for the service 


of every one t. 
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THE UTILISATION OF WATER POWER. 


. 


immense power we could derive 
friend of mine an evening or two 
ing, and I had intended some concluding remarks 
very subject to my paper, but my friend was unable to 
some notes he had by him in time to be of service, and 
I thought it better to confine my remarks to the subject indicated 
the title of my communication. I much regret that Mr. Bram- 
well did not express the views he must at that time have had 
well matured before bis mechanical brethren at Liverpoo]. I 
have not seen any report of the discussion, if any, which arose 
from Mr. Bramwell’s remarks. I trust, however, that if there 
was any, it merited the name better than the desultory observa- 
tions, so called, which followed the same gentleman’s able 
remarks on compound and single cylinder engines at the 
Liv | Meeting ; and I mention this without, I trust, bein 

idered ming, because it was an universal subject 
regret that discussions, so-called, were so unproductive of infor- 
mation. In fact, of discussion, in its true gense, there was none. 
Either every one thought that what he knew was too valuable to 
impart, or that what others knew was not worth receiving. I 
would be sorry to adopt the view held by many, that trade 
jealousy and the keeping the secrets of successful practice have 
much to do with this reluctance to give and receive information. 

The paper should be only the means to an end, and it seems 
to me that an abstract of any paper proposed to be read should be 
sent to each member, stating the nature of the results intended 
to be given, the theories to be propounded, &c., but not enough 
in detail to take away the interest and expectation which should 
animate the audience when the paper itself is read. Under 
these circumstances members would come to the meeting with 
notes and correct information ready. 

Engineering is becoming a more exact science every day, and 
no professional man cares to get up and simply from 
memory on results of an accurate nature, say, for instance, as to 
the consumption per indicated horse-power of coal where one- 
tenth of a pound may constitute the for or against a 
particular type of engine under discussion. ing, however, 
to the subject of my letter, Mr. Siemens, in his opening address 
at our late meeting, while treating on a subject on which he was 
quite at home, ie some most interesting remarks as to our 
coal consumption and waste. No one is better fitted to regene- 
rate us than Mr. Siemens. If I remember rightly, he said we 
wasted at least 50 per cent. of what we put into our furnaces or 
fires. What I say is, there is no reason why we should not do 
without 50 per cent. of our present consumption of our coal- 
fields by utilising the vast power of oceans, lakes, and streams 
to that amount, and thus in proportion draw less on our coal- 
fields and posterity. Of course, I know the t that 
since posterity never did anything for us, why should we do 
anything for posterity; but posterity will do one thing for us,— 
it will talk about us, and, let us trust, in a more respectful 
manner than we did of our engineering ancestors at Liverpool. 
There is nothing new under the sun, and there is nothing new 
in utilising the tidal forces of the sea, but I am very pleased to 
see that the subject has been treated on a broad basis at Brighton. 
Mr. Bramwell divided his subject in a similar way as to the 
sources of power to that which I adopted in treating on the 
best way of transmitting the power thus obtained to work to be 
done, and Iam quite convinced that in the complete carrying 
out of this principle wil) be found to a great extent the solution 
of the alarming waste now going on in our expenditure of fuel. 
Mr. Bramwell’s statements, as given in your abstract of his 
remarks are only very general. He does not tell us how he 
arrives at the results be gives, and takes no note of accounting 
for friction, loss of power, &c. It was attempted to be argued at 
the discussion of this subject at Liverpool Meeting, that the loss 
by friction was considerable. I shall be glad ‘to see figures to 
prove this, when we know that we can get 80 to 85 per cent. 
useful effect from a turbine, that the friction from hydraulic 
leathers is not more than *5 to 1 per cent., that the number of 
page Fg are reduced one hundredfeld, and that the friction 
only takes place even to the extent named above when full 
pressure is on, and work being done. It seems to me that 
something more than mere assertions will be required to upset 
pg which are founded on simple and well-known facts. 

. Siemens, when stating that the millstone which had ground 
our corn for ages past was about to be numbered with the things 
that have been, did not, I was pleased to observe, make the same 
remark about the water power, which has driven, and doubtless 
will drive, any disintegrating substitute for ages to come. 

Mr. Bramwell, at Brighton, bas to my mind been thinking of 
saving his character from the ch of “ finality,” and if I'am 
spared sufficient number of years, and have the power to speak 

Mr. Bramwell before the Mechanical Engi of forty years 
hence in the - cuaing woenes Sone ho seke ot Ms 
pea o years ago, I shall i to say 

t his views on utilisation Bb atiiny » § not partake of 
that “finality” of which he complained, and at which we all 


somewhat i smiled. - 

Iam pg howe Bramwell did not give us his views on the 
subject at gg nti EBay He Ms Bescon Baym 
gentleman will give us a paper, historical descriptive, on 
this subject. It should be interesting, and its strongest oppo- 
nents cannot urge that ~ subject is a dry one. 

ours 


obediently, 
14, Roker-terrace, Roker, Rapa H. Tweppett. 
near Sunderland. 
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Tue Weittanp Canau—Mr. T. Morris, C.E., of the 
Canadian Public Works py aoe has taken charge 
the proposed enlargement of the Welland Canal. 





HEMISPHERICAL CUP ANEMOMETERS, 
tue Epiror oy Excingggina. 


airs, 

Those who have ever lived on a stormy coast will readily 
believe in an “‘ extraordi difference” between the force of 
ating wedge By of the Meteorological Com 
reason to distrust accuracy teo i . 
mittee’s anemograms, made, as they are, with precisely similar 
instrumen 


ts. 

I am glad to say that the Committee are making arrange- 
nents ter ctangaaig, cnemamations 6b Sad. Gul Gb cele bo 
carry out some experiments. I hope they will try the 
anemometer which was in operation at Sandwick, in the 
Orkneys, till replaced by an instrument of the Kew pattern. 

I am, Sir, your obedient Servant, 
F. W. Srow. 

Harpenden, Herts, August 9, 1872. 


MR. BEAZELEY AND THE TRINITY 
HOUSE. 
To rue Epiror or ENGINEERING. 
S1r,—The fact of .my dismi from the service of the 
Trmity House having been mentioned in Parliamant, and 
reported in the newspapers, permit me to make a few obser- 








1 | vations relative 


When replying to Mr. Eastwick’s question in the House 
of Commons on ‘the 5th instant, the President of the Board 
of Trade is reported to have quoted from a letter addressed to 
him by the Deputy Master of the Trinity House, by which 
it appears that the grounds of my dismissal are stated to be 
That in a paper on “ Fog Si )” read in March, 1871, 
before the Pastitution of Civil Engineers, I used, without 
authority, certain data obtained from the Trinity House ; 
that I was warned not to repeat this offence, but that I con- 
tumaciously did so in a oa Fee on the same subject, 
read in May last before the Royal United Service Institution. 
To this it is added, that I did not work harmoniously with 
my superiors and subordinates. 

These statements are entirely untrue. 

The few data obtained from the Trinity House were given 
to me for use in my first paper y ys official superior, Mr. 
J. N. Douglass, and I have those data in his own handwriting 
on the draft of the paper. he I used no other 
information obtained from the Trinity House. 

The only communication which (prior to my dismissal) 
I had with the authorities respecting either paper, took place 
a week before the reading of the first one, and consisted, 
not in any warning against using official information, but 
simply in a verbal request fron Deputy Master that I 
would be very careful in ~~ I said respecting the 
Trinity House. He added that Mr. Douglass would attend at 
the reading of the paper. Mr. Douglass did so, and spoke 
officially during the discussion which followed. He gave me 
leave of absence from the office for the purpose of ing the 
second paper, expressing regret that his leaving town would 

ent his being present. I never heard that 1 was censured 

‘or either of the papers, until six weeks after the reading of 
the second one, when, without any previous notice, I was told 
that I must either resign or be dismissed. The reasons then 
eas Sam that in the second paper I had ignored the 
inity House, that I had said that bells were not of much 
use as fog-signals, and that I ought to have consulted Mr. 


As to the charge that I did not work harmoniously with 
my superiors and subordinates, it is one which, like the 
others, comes upon me quite by surprise, since I always 
thought. that in patna ws relating to business we oe 
completely in accord. 

I am, Sir, your obedient Servant, 
ALEXANDER BEeazeLey. 
Mem. Inst. C.E. 

Vernon House, Willesden-lane, London, 

August 12, 1872. 








Camwapian Pacrric Rartway.—Mr. Sandford ing, 
chief engi of the Canadian Pacific Railway, has 


Ottawa for British Columbia. He will proceed from Garry 
to the Mountains along the route of the Pacific 
Railway. He intends to make a thorough examination of 
the line through to Vancouver's Island. 


Tue Hoosac Tunnsi.—According to an official report, the 
cost o* the Hoosac Tunnel up to January 1st, 1872, amounted 


to 7,985,501 dols., which sum included 1,477,605 dols. paid on 
i contract before the work passed into the direct 
of the State of Massachusetts. It is estimated 
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THE BRITISH ASSOCIATION. 
Address. of Wiitam B. Carpenter, M.D., LL.D., F.B.S., 
President.* 
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i the effort press my 
hand into its substance, whilst [ also recognise the fact that the 
force I have employed is not sufficient to move its 

I my hand against a lump of dough; and finding that its 
su’ yields under my pressure, I call it soft. ir again, I 
press my hand against this desk ; and I find that although I do 
not thereby change its form, I change its place, and so I get the 
tactile idea of motion. Again, by the impressions received 
through the same sensorial apparatus, when [ lift this book in 
my hand, I am led to attach to it the notion of weight or 
ponderosity ; and by lifting different solids of about the same 
size, I am enabled, by the different degrees of exertion I find 
myself obliged to make in order to sustain them, to distinguish 
some of them as light, and others as heavy. Through the 
medium of another set of sense-perceptions which some regard 
as belonging to a different category, we distingui 
bodies that feel “ hot” and those that feel “cold;” and in this 
manner we arrive at the notion of di of tem a 
And it is through the medium of our tactile sense, without any 
aid from vision, that we first gain the idea of solid form, or the 
three dimensions of space. 

Again, by the extension of our tactile experiences, we acquire 
the notion of ligwids, as forms of matter yielding readily to 
pressure, but ing a sensible weight which may equal that 
of solids; and of air, whose resisting power is much slighter, 
and whose weight is so small that it can only be made sensible 
by artificial means. Thus, then, we arrive at the notions of 
resistance and of weight as properties common to all forms of 
matter; and now that we have got rid of that idea of light and 
heat, electricity and etism, as “ imponderable fluids,” 
which used to vex our souls in our scientific childhood, and of 
which the popular term “electric fluid” isa “survival,” we 
accept these properties as affording the practical distinction 
between the “ material” and the “ immaterial.” 

Turning, now, to that other great portal of sensation, the 
sight, through which we receive most of the messages sent to 
us from the universe around, we recognise the same truth. 
Thus it is agreed alike by physicists and physiologists that colour 
does not exist as such in the object itself, which has merely the 
power of reflecting or transmitting a certain number of sailfiona 
of undulations in a second; and these only produce that affec- 
tion of our consciousness which we call colour when they fall 
upon the retina of the living percipient. And if there be that 
defect either in the retina or in the apparatus behind it, which 
we call “‘ colour-blindness,” or Daltonism, some particular hues 
catnot be distinguished, or there “—~ even be no power of 
distinguishing any colour whatever. If we were all like Dalton, 
we should see no difference, except in form, between ripe cherries 
hanging on a tree, and the green leaves around them: if we 
were all affected with the severest form of colour-blindness, the 
fair face of nature would be seen by us as in the chiaroscuro of 
an engraving of one of Turner’s landscapes, not as in the glowing 
hues of the wondrous picture itself. And in regard to our visual 
conceptions it may be stated with perfect certainty, as the result 
of very numerous observations made upon persons who have 
acquired sight for the first time, that these do not serve for the 
recognition even of those objects with which the individual had 
become most familiar through the touch, until the two sets of 
sense-perceptions have been co-ordinated by experience. 

When once this co-ordination has been effected, however, the 
composite perception of form which we derive from the visual 
sense alone is so complete, that we seldom require to fall back 
upon the touch for any further information respecting that 
quality of the object. So, again, while it is from the co-ordina- 
tion of the two dissimilar pictures formed by — solid or pro- 
Jecting ps ward og our two retinz, that (as Sir Charles Wheat- 
stone’s admirable investigations have shown) we ordinarily 
derive through the sight alone a correct notion of its solid form, 
there is adequate evidence that this notion, also, is a mental 

iudgment based on the experience we have acquired in early in- 
fancy by the consentaneous exercise of the visual and tactile 
senses. 

Take, again, the case of those wonderful instruments by which 
our visual range is extended almost into the infinity of space, or 
into the infinity of minuteness. It is the mental not the bodily 
eye, that takes cognisance of what the telescope and microscope 
reveal tous. For we should have no well-grounded confidence 
in their revelations as to the if we had not first ac- 
quired experience in distinguishing the true from the false by 
applying them to known objects; and every interpretation of 
what we see through tlieir instrumentality is a mental judgment 
as to the probuble form, size, and movement of bodies removed 
by either their distance or their minuteness from being cog- 
nosced by our sense of touch. 

The case is still stronger in regard to that last addition to our 


* Delivered before the British Association at Brighton. 

+ Thus, in a recently recorded case in which sight was 
imparted by operation to a young woman who had been blind 
from birth, but who had nevertheless learned to work well with 
her needle, when the pair of scissors she had been accustomed 
to use was before her, though she described their shape, 
colour, and glistening metallic character, she was utterly 
unable to ise them as scissors until she put her finger on 
them, when she at once named them, ing at her own 
stupidity (as she called it) in not having them out before. 
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scientific which ises to be not inferior in 
value either to the telescope or the microscope; for it may be 
truly said of the pe that it bas not merely extended the 
range of our vision, but it has almost given us a new sense, by 
enabling us to recognise distinctive properties in the chemical 







elements ghich were previously quite unknown. And who| i 
shal! nogfsay that we know all that is to be known as to any 
form ongmatter; or that the science of the fourth quarter of 
this ce‘@iry may not furnish'us With as great an enlargement of 
our kr #rledge of its properties, and of yur power of recognising 
them § that of its third has done ? 

Bi \f it may be said, is not this view of the material universe 
opet. } the imputation that it is “ evolved out of the depths of 


our own consciousness,” a projection of our own intellect into 
what surrounds us, an ideal rather than a real world? Ifall 
we know of matter be an “‘ intellectual conception,” how are we to 
distinguish this from such as we form in our dreams? for these, 
as our Laureate no less happily than philosophically expresses 
it, are “true while they ast.” Here our “common sense, 
comes to the rescue. We awake, and behold it was a dream.” 
Every healthy mind is conscious of the difference between his 
waking and his dreaming experiences ; or, if he is now and then 
— to answer the question “ Did this really happen, or did 

dream it?” the perplexity arises from the consciousness that 
it might have happened. And every healthy miffd, finding its 
own experiences of its waking state not only self-consistent, but 
consistent with the experiences of others, accepts them as the 
basis of his beliefs, in preference to even the most vivid recol- 
lections of his dreams. 

The lunatic pauper who regards himself as a king, the asylum 
in which he is confined as a palace of regal splendour, and bis 
keepers as obsequious attendants, is so “ possessed” by the con- 
ception framed by his disordered intellecj, that he does project 
it out of himself into his surroundings; his refusal to admit the 
corrective teaching of the common sense being the very essence 
of his malady. And there are not a few persons abroad in the 
world, who equally resist the teachings of educated common 
sense, Whenever they run counter to their own preconceptions; 
and who may be regarded as—in so far—affected with what 
I once heard Mr. Carlyle pithily characterise as “a diluted 
insanity.” 

It has been asserted, over and over again, of late years, by a 
class of men who claim to be the only true interpreters of nature, 
that we know nothing but matter and the laws of matter, and 
that force is a mere fiction of the imagination, May it not be 
affirmed, on the other band, that while our notion of matter is a 
conception of the intellect, force is that of which we have the 
most direct—perhaps even the only direct—cognisance ? As I 
have already shown you, the knowledge of resistance and of 
weight which we gain through our tactile sense is derived from our 
own perception of exertion ; and in vision, as in hearing, it is the 
force with which the undulations strike the sensitive surface, 
that affects our consciousness with sights or sounds. ‘True it is 
that in our visual and auditory sensations, we do not, as in our 
tactile, directly cognosce the force which produces them ; but 
the physicist has no difficulty in making sensible to us indirectly 
the undulations by which sound is propagated, and in proving 
to our intellect that the force concerned in the transmission of 
light is really enormous.* 

It seems strange that those who make the loudest appeal to 
experience as the basis of all knowledge, should thus disregard 
the most constant, the most fundamental, the most direct of all 
experiences ; as to which the common sense of mankind aff rds 
a guiding light mach clearer than any that can be seen through 
the dust of philosophical discussion. For, as Sir John Herschel 
most truly remarked, the universal consciousness of mankind is 
as much in accord in regard to the existence of a real and inti- 
mate connexion between cause and effect, as it is in regard to 
the existence of an external world; and that consciousness arises 
to every one out of his own sense of personal exertion in the 
origination of changes by his individual agency. 

Now while fully accepting the logical definition of cause as 
the “‘antecedent or concurrence of antecedents on which the 
effect is invariably and unconditionally consequent,” we can 
always single out one dynamical antecedent—the power which 
does the work—from the aggregate of material conditions under 
which that power may be distributed and applied. No doubt 
the term cause is very loosely employed in popular phraseology ; 
often (as Mr. Mill as shown) to designate the occurrence that 
immediately preceded the effect—as when it is said that the 
spark which falls into a barrel of gunpowder is the cause of its 
explosion, or that the slipping of a man’s foot off the rung of a 
ladder is the cause of his fall But even a very slightly trained 
intelligence can distinguish the power which acts in each case, 
from the conditions under which it acts. The force which pro- 
duces the explosion is locked up (as it were) in the powder; and 
ignition merely liberates it, by bringing about new chemical 
combinations. The fall of the man from the ladder is due to the 

vity which was equally pulling him down while he rested on 
it; and the loss of support, either by the slipping of his foot, or 
by the breaking of the rung, is merely that eae in the ma- 
terial conditions which gives the power a new action. 

Many of you have doubtless viewed with admiring interest 
that truly Wonderful work of human design, the Walter printing 
machine, “You first examine it at rest ; presently comes a man 
who simply pulls a handle towards him; and the whole inert 
mechanism becomes instinct with life—the blank paper con- 
tinuously rolling off the cylinder at one end, being delivered at 
the other, without any intermediate human agency, as large 
sheets of print, at the rate of 15,000 in an hour. Now what is 
the cause of this most marvellous effect? Surely it lies essen- 
tially in the power or force which the pulling of the handle 
brought to bear on the machine from some extraneous source of 
power —which we in this instance know to be a steam engine on 
the other side of the wall. This force it is, which, distributed 
through the various parts of the mechanism, really performs the 
action of which each is the instrument; they only supply the 
vehicle for its transmission and application. The man comes 
again, pushes the handle in the opposite direction, detaches the 
machine from the steam engine, and the whole comes to a 


# See Sir Jobn Herschel’s “ Familiar Lectures on Scientific 
Subjects.” 


stand; and so it remains, like an inanimate corpse, untilrecalled 
to activity b the renewal of its m 
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machine, the motion is communicated for 
latter, and thence distributed to the several parts of the 
nism. This account of the operation is just what an observer 
might give, who had looked on with entire ij of every 
thing but what his eyes could see; the moment he puts his hand 
upon any part of the machinery, and tries to. stop its motion, he 
takes as direct cognisance, thr his sense of the effort re- 
quired to resist it, of the force which uces that motion, as 
he does through his eye of the motion itself. 
Now since it is universally admitted that our notion of the 
external world would not only be incomplete but erroneous, if 
our visual perceptions were not supplemented by our tactile, $0, 
as it seems to me, our interpretation of the phenomena of the 
universe must be very inadequate, if we do not mentally co- 
ordinate the idea of force with that of motion, and ise it 
as the “ efficient cause” of those phenomena—the “ material con- 
ditions” consti' uting (to use the old scholastic term) only “‘ their 
formal cause.” And I lay the greater stress on this point, be- 
cause the mechanical ee ox of the present day tends more 
and more toexpress itself in terms of motion. rather than in 
terms of furce—to become kinetics instead of dynamics. 
Thus from whatever side we Jook at this gate 
the common sense of mankind, the logical analysis of the relation 
between cause and effect, or the study of the working of our ow 
intellects in the interpretation of Nature—we seem led to 
the same conclusion; that the notion of force is one of those 
elementary forms of thought with which ‘we can no more dis- 
pense, than we can with the notion of space or of succession. 
And I shall now, in the last place, endeavour to show you that 
it is the substitution of the dynamical for the mere plenomenal 


order of Nature, which is worshipped as itself a God by the class 
of interpreters whose doctrine I call in question. 

The most illustrative as well as the most illustrious example 
of the difference between the mere generalisation of phenomena 
and the dynamical conception that applies to them, is furnished 
by the contrast between the so-called ans of planetary motion 
discovered by the persevering ingenuity of Kepler, and the in- 
terpretation of that motion given us by the profound insight of 
Newton. Kepler’s three laws were nothing more than compre- 
hensive statements of certain grou;s of phenomena determined 
by observation. The first, that of the revolution of the planets 
in elliptical orbits, was based on the study of the observed places 
of Mars alone; it might or might not be true of the other 
planets; for so far as Kepler knew there was no reason why the 
orbits of some of them might not be the eccentric circles which 
he had first supposed that of Mars to be. So Kepler's second 
law of the pagsage of the radius vector over equal areas in equal 
times, so long a8 it was simply a generalisation of facts in the 
case of that one planet, carried with it no reason for its appli 
cability to other cases,-exeept that which it might derive from 
his erroneous concéption of a whirling force. And his third 
aw was in like manner pr an expression of a certain 
harmonic relation which he had discovered between the times 
and the distances of the planets, having no more rational value 
than any other of his numerous hypotheses. 

Now the Newtonian “laws” are often spoken of as if they 
were merely higher generalisations in which Kepler's are 
included; to me they seem to an altogether different 
character. For starting with the conception of two forces, one 
of them tending to produce continuous uniform motion in a 
straight line, the other tending to —e a uniformly accele- 
rated motion towards a fixed point, Newton’s wonderful mastery 
of geometrical reasoning enabled him to show tbat, if these 
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And thus we are led to the culminating point of man’s in- 
tellectual int tation of natare—his ition of the unity 
of the power of which her phenomena are the diversified mani- 
festations, Towards this point all scientific inquiry now tends. 
The convertibility of the physical forces, the correlation of these 
with the vital, and the intimacy of that nexus between mental 
and hae | activity, which, explain it’as we may, cannot be 
denied, all lead upward tow. one and the same conclusion ; 
and the pyramid of-which that philosophical conclusion is the 
apex, has its foundation in the primitive instincts of humanity. 

By our own remote progenitors, as by the untutored savage 
of the present day, every change in which human agency was 
not apparent was referred to a particular animating intelli- 
ence, And thus they attributed, not only the movements of 
the heavenly bodies, but all the phenomena of nature, each to 
its own deity. These deities were invested with more than 
human power; but they were also supposed capable of human 

ions, and subject to human capriciousness. As the uni- 

ormities of nature came to be more distinctly recognised, some 
of these deities were invested with a dominant control, while 
others were supposed to be their subordinate ministers. A 
serene Majesty was attributed to the greater gods who sit above 
the clonds, whilst their inferiors might “come down to earth in 
the likeness of men.” With the growth of the scientific study 
of nature, the conception of its harmony and unity gained ever- 
increasing strength. And so among the most enlightened cf the 
Greek and Roman philosophers we find a distinct recognition of 
the idea of the unity of the directing mind from which the order 
of nature proceeds, for they obviously believed that, as our 
modern poet has expressed i 

All are but parts of one stupendous whole, 

Whose body nature is, and God the soul. 

The science of modern times, however, has taken a more 
i gaiwe! direction. Fixing its attention exclusively on the order 
of nature, it has separated itself wholly from theology, whose 
fanction it is to seek after its cause. In this science is fully 
justified, alike by the entire independence of its objects, and by 
the historical fact that it has been continually hampered and 
impeded in its search for the truth as it is in nature, by the re- 
straints which theologians have attempted to impose upon its 
inquiries, But when science, passing beyond its own limits, 
assumes to tuke the place of theology, and sets up its own con- 
ception of the order of nature as a sufficient account of its 
cause, it is invading a province of thought to which it has no 
claim, and not unreasonably provokes the hostility of those who 
ought to be its best friends. “ 

For whilst the deep-seated instincts of humanity, and the 
foundest researches of philosophy, alike point to mind as the 





dynamical assumptions be granted, Kepler’s ph l 
“laws,” being necessary consequences of them, must be wni- 
versally true. And while that demonstration would have been 
alone sufficient to give him an imperishable renown, it was his 
still greater glory to divine that the fall of the moon towards 
the carth—that is, the deflection ot her path from a tangential 
line to an ellipse—is a phenomenon of the same order as the 
fall of a stone to the ground ; and thus to suow the applicability 
to the entire universe, of those simple dynamical conceptions 
which constitute the basis of the geometry of the principia. 

Thus, then, whilst no “law” which is simply a generalisa- 
tion of ph a can idered as having any coercive 
action, we may assign that value to laws which express the 
universal conditions of the action of a force, the existence of 
which we learn from the testimony of our own consciousness. 
The assurance we feel that the attraction of gravitation must 
act under all circumstances according to its one simple law is of 
a very different order from that which we have in regard (for 
example) to the laws of chemical attraction, which are as yet 
only generalisations of phenomena. And yet even in that strong 
assurance we are required by our examination of the basis on 
which it rests, to admit a reserve of the possibility of some- 
thing different—a reserve which we may well believe that 
Newton himself must have entertained. 

A most valuable lesson as to the allowance we ought always 
to make for the unknown “ possibilities of nature,” is taught us 
by an exceptional phenomenon so familiar that it does not 
attract the notice it has a right to claim. Next to the law of 
the universal attraction of masses of matter there is none that 
bas a wider range than that of the expansion of bodies by heat. 
Excluding water and one or two other substances, the fact of 
such expansion might be said to be invariable; and, as re- 
gards bodies whose gaseous condition is known, the law of ex- 
pansion can be stated in a forth no less simple and definite than 
the law of gravitation. Supposing those exceptions, then, to be 
unknown, the law would be wntversal in its range. But it 
comes to be discovered that water, whilst conforming to it ip its 
expansion from 393° upwards to its boiling goin as also, 


when it passes into steam, to the special law ot 

vapours, is exceptional in its expa also fr 34° down- 
univ, 

can be given. Still more strange is i 
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of the law, no rationale 


an aggregate measurement of 53,412 
steamers, 
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one and only source of er, it is the hi tive of 
science to auedeatrate the unity of the sede VAR TG chet 
ing through the limitless extent and variety of the universe, 
and to trace its continuity through the vast series of ages that 
have been occupied in its evolution. 





FOREIGN AND COLONIAL NOTES. 
German Coinage.—The German mints have been striki 
@ new coinage very rapidly. Up to June 22nd there 
been coined 184,676,620 twenty-mark pieces, worth 46,169,155 


dollars, and 1,586,740 ten-mark worth 3,966,850 
dollars, giving a total of 186,263 pieces, worth 50,136,005 
dollars, During the six weeks ending with June 22nd, there 
had been coined 56,762,060 twenty-mark pieces, valued at 


14,190,515 dollars, or an increase of nearly 5V cent. 

ing six weeks. pepe ag se pe 
and the productive power of the 
shown by the following state- 


602,640; and Carlsruhe, 

$961,240 pieces, valued at 2,241,060 dollars. 

there were also struck 1,031,660 ten-mark pieces. 
An 


New York Underground Railway.—. 
way to run down through New 
been commenced. The 
the ground will in a 
intervals of half a mile 

a ee 


Sevts eaadiior @ 
the road. 


Transatlantic Steamers.—The steamers 
New York and Europe last year were 105 in 
measurement of 282,150 tons, 
line, 20 
: tons ; 
of 30,679 tons; Inman 16 
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wards to its freezing point ; and of this failure in 
that by dissolving a little sal¢ in water, we should remove this 
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line, 12 steamers, of 45,982 tons; Hamburg line, 9 steamers, 

of 27,187 tons; iams and Guion ,8 y 

i. on Brena i 4 ear of 88 bn Whi 
a Cunard line, 61,017 ; Tine, 61,000 


passengers ; National line, 
gers; Williems and Guion line, 35,467 pas- 
i passen ; and Anchor 
gers. In addition to the above lines run- 
i ew York, there are now three lines of steamers 
between Montreal and Great Britain, and there are weekly 
lines of Atlantic steamers running from Boston and Balti- 
more. 


Coal in France.—Several new pits are about to be sunk in 
| the Nord and the Pas-de-Calais. Recent soundings have 
made known the existence of a fresh group of workable 
beds; hence the new works now pro to be undertaken. 
Northern of Spain Railway.—The net profit realised on 
this system last year was 490,701/., showing an increase of 
mo gry compared with 1870, and 76,887, as compared 
wil . 


The Savannah River.—The Savannah river is being im- 
proved by the cutting of a channel 30 ft, wide, 1100 ft. long, 
and 10 ft. deep at low tide. This canal turns the flow of the 
water into the main channel. The wrecks in the river, 
which interrupt the free navigation, are to be removed, and 
the channel is to be deepened so as to admit at all seasons 
vessels drawing from 16 ft. to 17 ft. of water. 


Montreal and Ottawa Railway.—A pro made to the 
directors of the Montreal and Ottawa Railway by a United 
States company to build the road has been accepted, and the 
work is to be commenced without delay. 


Railways in the Andes,—One of the most remarkable en- 
ineering works now in is the ing of the Andes 
y the Lima and Oroya Railroad. The mountain chain will 

be crossed at an altitude of 15,000 ft. by a tunnel 3000 ft. in 
length. The grades are:the known on any ordinary 
railway. The workmen employed are 

only operatives who can onhixeaes > 


rarified atmosphere at this prés _QUREmmmoTaS 

Wellington (N.Z.) Water Supply~-A Wellington water 
works scheme =  - oy ke that i: tnining com- 
panies at Baker’s Hill have been requested to send into the 
Corporation estimates of the t of comp tion re- 
— by each for the value of the water supply of which 
they will be deprived by the collection of the water to supply 
the reservoir for town use. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

State of Trade in South Yorkshire-—The demand for 
steel has somewhat abated, one cause thereof being the great 
annoyance and inconvenience caused to the Sheffield steel 
pon owing tothe fact that the New York Custom 
House officials refuse to pass inferior steel according to its 
ptoper value. They, the officials, allege that as the price of 
secondary steel has gone up so much it liable to 
as high a duty as steel of the best quality. difficulty 
has arisen been sed of in favour of Sheffield 
manu tant ay a former occasion, and is 
being again ! tectionist expedient. 
the steel trade suffers to a costal aatenh. 
the heavier branches of trade a good business is doing, 
ae in Bessemer rails, tyres, axles, and crossings. 
he file and edgetool trades are very brisk andsome con- 
tinue aoe demand. Both coal and coke are scarce, and 
dear, in the face of the miners’ agitation for an advance 

of 20 per cent., are not likely to be reduced in price. 
Alterations and Extensions in South Yorkshire and North 
Derbyshire.—Messrs, Crowley and Co., ironfounders, &., 
who not long since removed one of their large business 
from the old works to the new works at Meadow 
field, are extending their accommodation at the latter, owing 
to the’present activity of trade. Arrangements are stated to 
be in pro for the extension of the works at Brightside, Shef- 
field, of Messrs. Vickers, Sons, and Co. (Limited), Messrs. John 
Brown ons ‘os (Limited), are oe ing with the erection 
* of new t furnaces in Kenninghall-street, Sheffield. New 
pS for the manufacture of breechloadin 8, have just 
_ been erected in Napier-street, Sheffield, for W. Hattersley. A 
- new iron foundry is being erected in Hereford-street, Sheffield, 
for Messrs. Mallinder Brothers, lately aa on business in 
River-street, of that town. The works W. Guest 
and Son, Watery-lane, Sheffield, which were burned down 
some time ago, are being rebuilt, The Sheffield United Gas 
Light Company, are about to erect new offices, workshops, 
&e., in Forge-lane, at a cost of about 24,0002. The same com- 
: y are considerably extending their works in Neepsend- 
ae Messrs. Brown, Bayley, and Dixon’s new. works, 
Attercliffe, Sheffield, are being. pushed on rapidly, and are 
now partly in operation. iati tated to be in 
rogress for the purchase of another large area of coal in the 
Toaey district, in addition to the Royston which has 
. heen bought by Davy Brothers aud Co. (Limited), Sheffield, 

for their own supply. 
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beegne to 
harncliffe. with an area of some 850 acres, is for sale, 
and will doubtless soon be opened out. The Midland Railway 
» Company sre making some considerable alterations at their 
sialion, & companies 
, Cammell, now in course of erection. <r ep hgen 
already been put in, and others will probably be ; 
a ena ign th 
, Bi Messrs. Andrew 
new and colliery 


about a quarter of a mile 
+ belonging to Mr. F, E, 


, Shef- | the 














The colliers in 
agitating for their working hours to be 
day. In order to enforce this demand, the better 


séems no doubt. 


ve joined the No and Derbyshire Miners’ Asso- 
ciation. The line to make the concession, and 
there is, therefore, some reason to fear that a strike is 
imminent. 

Advance of Derbyshire Coal.—On Saturday last, the 
colliery. owners in Dronfield district: met at that town 
and decided to advance the price of coal 3s. to 4s. per ton on 


and after August 19. They also resolved to increase the price 
of “ getting” the coal 2d. per ton, making a total of 2s. 4d 
per ton for pit-bottom coal-getting. 


STEVENSON’S REVERSING CLUTCH. 

Ws illustrate, on the next page, an arrangement of re- 
versing clutch for rolling mills, designed and patented by 
Mr. Graham Stevenson, of the firm of Messrs. Dick and 
Stevenson, of Airdrie, and described by him in a paper read 
before the Iron and Steel Institute at Glasgow. The follow- 
ing extract from Mr. Stevenson’s paper will describe the 
clutch fully: 

“TI first applied a cone clutch to a rolling mill in 1869 at 
the Monkland Iron and Steel Works, under the employment 
and superintendence of Mr. Ferrie, the mani of those 
works. It was there the various trials were @ which led 
to the construction of the cone clutch 1 now propose to de- 
scribe. These trials were made in connexion with the gear- 
ing on which the first claw cluteh ever used in Scotland, if 
on in the United Kingdom, had been ori ap ; 

clutch was constructed in 1846, and, like many othérs 

kind, it oecasioned breakages, and was soon abandoned 
nor were any further attempts made to’ work the gearing 
with reversing motions until 1867, the recollections of that 
shocking clutch being until then too fresh to admit of an- 
other trial being e sooner of the reversing system, not- 
withstanding that the erection of a new mill of enlarged size 
had afforded a fair opportunity for it. 

‘* At Monkland our faith in driving a rolling mill solely by 
friction was not then strong enough to inspire us with sufli- 
cient confidence to introduce such an untried innovation into 
the iron andsteel works, and the first attempt on which we 
ventured was to combine a frictional clutch with a claw 
clutch, the frietional clutch being designed to engage the 
mill and.to gradually bring it up to the required speed be- 
fore the elaw clutch was brought into contact. Both clutches 
were wo! by steam, but with separate connexions, and 
two movements of the hand were required to complete the 
coupling of the compound clutch, This was soon noticed to 
be a source of difficulty, as. the proper successive admissions 
of the steam imino too great a nicety and accuracy of 
manipulation for practical purposes. The next attempt was 
to actuate both clutches by one admission of steam, with ar- 
rangements for one to act slightly in advance of the other; 
and this improvement promised well for a season, but the 








timing of the two motions in proper relation to each other, 


could not be maintained for any length without continual 
readjustments of the connexions between the two clutches. 
After various other attempts, which I need not waste-your 
time by describing, the conviction was forced upon us that 
the combined clutch system was too complicated and un- 
certain in its action to give satisfaction, and must therefore 
be abandoned. After constant efforts, study, and experiment, 
for a great length of time, it was ultimately resolved to try 
single conical clutch by itself, and without its old claw 
companion, for in the course of our experiments we had 
foundthat with a suitable contact pressure the cones were 
uite capable of transmitting the power required to drive 
the large mill under all circumstances. A ingly, towards 
the close. of last year we to arrange and adapt the 
cones, that had formerly been employed conjointly with 
others, to work by themselves; but.eyen in this we found 
there was something still to learn. The cones, which in our 
occasional trials propelled the mill freely, were found to ac- 
cumulate a s quantity of fine dust when worked con- 
tinuously for any length of time, and this dust had the effect 
of causing a diminution and variation of the amount of 
friction and driving power, which became so serious through 
the course of a day’s work as to involve a stop; of the 
machinery and ing of the surfaces. At this juncture 
Mr. Ferrie proposed that a small jet of water should be made 
oh continuously between the surfaces. . This not only 
the effect of keeping the surfaces perfectly clean, but in- 
length the trial resulted 


the amount of friction and driving power, and at 
in the most complete success. We 
found that any size of iron for which the mill (with 26 in. 
rolls), was adapted could be rolled freely, that the mill could 
be reversed without shock or noise, and that bars which 
collared or strayed in their course through the rolls, and 
were ‘thus likely to cause mischief if fi 
be arrested or returned as the roller man’ 
this with the utmos’ case anf quietness. At Monkland, 
however, I cannot as yet boast of the pear es gece mad 
of the machine, and those specially interested in subject 
should visit Blochairn instead of Monkland. The frequent 
alteratio: oe which took place there in the course 
of our experiments could not be ex to result in any- 


thing a — to good taste or nice adjustment and 
- we ; 


. * At Monkland we sim t the machine to work w 


which it has done: for 


leisurely i 


yy | worki 


through, could 
‘aati , and all | Blochairn 





“new to perfect the apparatus, and 


are fitting segments as at 
ree oe of which has been the source of great 

“ Messrs. Hannay and Son, on hearing and satisfying 
themselves of the we hon attained at and, Be ow 


ordered a set of clutches on the conical principle to take the 
lace of one of those fitted to the mills at Blochairn 

Tannett, Walker, and Co. After this set had been 
fully tested in operation, renewed orders came in succéssion 
for three additional sets, so that at this moment all the plate 
mills at Blochairn are working on this principle. The old 
clutches have been entirely removed, and the new cones are 
to the entire satisfaction of workmen and managers 
—complete in design as in operation, and which have been 
delineated on the large-size drawing, with the aid of which 
I will now describe its parts, It may be difficult for those 
who did not visit Blochairn yesterday to follow the descrip- 
tion or the drawing, but they will easily understand the 
arrangement, which is very simple, by examining the model. 
The first set of the cones has now been mae for five 
months, working night and day, and the mill has frequently 
turned out from 40 to 50 tons of finished plate ps shift. 
The other two smaller mills turn out each about 28 tons per 
shift. The fourth mill has only been started the other day, 
and I can’t yet speak of its power, but I am sure it will not 
fall behind its neighbour of the same size. 

“ Fig. 1 isa sectional plan, and Fig. 2 a sectional elevation 
of reversing clutches. The shaft, 33, carries two spur wheels, 
35 and 36, which, by means of a well-known arrangements 
of gearing, are continuously driven in opposite directions. 
The aii 35 and 36, are formed with hollow conical rims, 
37, to frictionally engage with convexly-coned parts, 38, 
upon a duplex sliding piece, 39, between them, and they are 
fixed on elongated bosses, 40, carried on brass bushes, 41, on 
the shaft, whilst collar pieces, 42, are bolted on the shaft in 
halves to sustain the end thrust of the coupling action. The 

ition of each brass bush, 41, is assigned in such a way 
that the plane of the centre of gravity of the wheel, 35 or 36, 
may be at the middle of its length, or as nearly so as possible, 
whereby a tendency of the wheels when running loose to 
wear the bushes conical will be avoided. For this pur 
the bushes, 41, are elongated at their inner ends, and to 
admit of such elongation the clutch piece, 39, is made bell- 
shaped, as shown. The convexly-coned parts, 38, of the 
clutch-piece, 39, are made in separate segments, fixed and 
adjusted by screw bolts, and on wear taking place they can 
be readjusted with the greatest facility. ‘The conical surfaces 
are by preference made, as shown, with a very acute inclina- 
tion to the shaft, and the angle should in no case exceed half 
a right angle, for as a right angle (that of a plain disc) is 
approached, not only is a much greater pressure required to 
give the requisite bite, but the action of getting into contact 
is also more sudden and liable to produce injurious concussion. 
The duplex clutch piece, 39, is moved to put one or other of 
the wheels, 35 or 36, into gear by a transverse key of ham- 
mered cast steel working in a slot cut through the shaft, 33, 
and fixed in a rod or spindle, 44. The spindle, 44, is moved 
by means of a steam or hydraulic cylinder, but [ prefer steam 
to hydraulic pressure, as the elasticity of the steam renders 
the engaging action both more gradual and the reversals 
more speedy. The contact pressure required is very little, 
and a very small-sized steam cylinder, working through 
levers, as represented by Fig. 3, is quite sufficient to give the 
requisite driving grip. A 12 in. steam cylinder is employed 
at.Monkland, and at Blochairn the old water connexions, 
formerly employed by Tannett, Walker, and Co., had to be 
taken advantage of in order to save further delays in getting 
the mills into a state fit for turning out iron to meet the 
great accumulation of orders peak by the previous inter- 
ruptions, but I am oadeelly, as time will permit, substitut- 
ing the water connexions by steam reversing engines, as 
shown by Fig. 3. This arrangement is also being con- 
structed in connexion with my reversing clutches to be 
erected at Gelsen Kirchen, in Prussia, for Messrs. Grelo, 
Funke, and Co. 

* In conclusion, I would remark that the difficulty opposing 
the suécessful adaptation of the frictional clutch cones to a 
reversing rolling mill lies in the proportioning and modifying 
of the conical surfaces themselves, as well as the accessory 
details to render them practically applicable to the ponderous 
masses and gearing composing such machines. At the first 
glance one is apt to suppose that a conical clutch capable for 
transmitting the force of, say a 10 or 20-horse winding- 
engine, has only to be proportionally increased and extended 
in diameter, bearing surface, and pressure of contact, to at 
once render it suitable for driving a rolling mill requiring a 
50 or 100 horse power engine. However, a little reflection, 
or, what is better, a little experience in the school of actual 
work speedily dispels this illusion, and one becomes aware 
that instead of its being a case for simple calculation, accord- 
ing to the arithmetical “‘ rule of three,” there is a somewhat 
o— problem to be solved. A rolling mill is altogether so 

ifferent from other machines in respect to the shocks and 
strains to which it is subjected, and a reversing rolling mill 
has so many stoppages, startings, and reversings that ar- 
rangements and proportions bave to be devised quite different 
from those prevailing in the ordinary applications of the 
cone clutch, and it is to the devising of these that I have 
sngsee myself; and as you will have an opportunity (which 
1 hope_you will avail yourselves of) of seeing my conical 
reversing clutches for rolling mills in actual operation at 
irn or Monkland, you will be able to judge how far I 
have succeeded. 

“I think it right, gentlemen, before resuming my seat, to 
refer to an incident which occurred in connexion with the 
clutches at Blochairn, which I am given to understand (since 
Lentered these buildings), has been employed in some in- 
stances to create an adverse prejudice towards them. About 


a fortnight after the first set of gearing was started to work, 
the transverse key broke, and inits slightly 

the key-way through the shaft and sliding-clutch. To have 
Godightencs ouh tnobey-weg aud Sitehawre bey of imancased 
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STEVENSON’S REVERSING CLUTCH FOR ROLLING MILLS. 


CONSTRUCTED BY MESSRS, DICK AND STEVENSON, ENGINEERS, AIRDRIE. 
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strength, would have involved a stoppage of work for two or 
three shifts ; but as the mill was engaged on a very pressing 
order of plates, it was resolved to carry it on at all hazards 


till the end of the week, although it was seen that the chafed = 
key-way would lead to the breakage of any number of keys. SSN 
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being dressed out, and a og ener key put in, which has 


iven no further trouble. e breaking of this key was due Z 3 YYyyymwpr=_{JJIP=-(_JF7 wy 

Caatnaity to the employment of a cast-iron distance-piece Ss == V VMMMeddd@ 00> 
which goes between the two wheels and keeps them in their . = Z KN G 
proper positions. This piece is loose on the shaft, and ad- SH 

mitted of the key bending slightly backwards and forwards, 
which ultimately resulted in its breakage. In all the other 
sets of gearing, this distance-piece is forged on the shafts, 
which relieves the key from any tendency to bending or 
breaking. Altogether, this was a very small matter, and the 
only excuse I have for troubling you with it is the fact that it 
is represented to me that it has been exaggerated ; and 
thinking it might probably be mentioned to members of this 
Institute, I deem it better to allude to the matter, so as to 
neutralise any misapprehension.” 











THE BRITISH ASSOCIATION. 


Address of Mr. F. J. Bramwett, President of Section G., | 
(Mechanical Science.) * | 
(Concluded from page 121.) 

I wow come to the question of the way in which waste occurs | 
in the use of the coals that are breught to the surface. 

This use may be divided into two great branches—the 
domestic and the manufacturing. I will consider first the 
domestic use. 

This is a highly important branch of the subject. It is 
believed that out of the total of 98 or 99 millions of tons of coal, 





which in 1869 were retained for home use 184 millions of tons, | the Norwich meeting in 1868 by Captain Douglas Galton, in ; not immediately connected with the action of power. To 
about one-fifth of that quantity, were consumed for domestic | which he so clearly ibed his admirably simple invention of | treat of these latter cases, first, they are far too numerous to be 
purposes, about ten millions being exported. firegrate: This consisted in putting a flue to pete ne of | dealt with in detail, and a few of the principal, therefore, only 
We all of us know so intimately the way in which coals are | the fire grate, which flue passed through a ber | must be considered. Take the subject of coke-making. How 
burnt for domestic purposes that I fear it will seem an idle | formed in the ordinary chimney, which chamber was supplied | much coal is heated in clamps and in kilns to be converted into 
waste of time to describe it. Nevertheless I really must occupy | with air from the exterior of the room by a proper , and | coke, and in how few instances is any use made of the whole of 
a few moments in so doing. We put a grate immediately below | then the air, after being heated in contact with the flue in the | the heat residing in the gaseous parts of the coal which are 
and within a chimney, and as this chimney is formed of brick- | chamber, escaped into the room by openings near the ceiling, so | driven off. heat frequently amounts to 30 per cent. of the 
work by no possibility can more than the most minute amount | that the room was supplied with a copious volume of warm | whole of that which is in the coal. 
of heat be communicated from the chimney to the room. On | fresh air, which did away with all tendency to draughts from We come next to the smelting of iron. Take the preliminary 
this grate we make an open fire; fire cannot burn without air, | the doors and windows, and, moreover, furnished an ample ro of the ore. In those cases where the ore 
and we provide no means whatever for the air to come in to the | supply for the purposes of ventilation and combustion. os i 


| 
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fire. This is a provision that not one architect or builder in a | fireplaces, I regret to say, have been but little used in England | is done by the combustion” of the carbonaceous matt 
thousand dreams of making. ‘The consequence is that the un- | from a cause I shall have to advert to hereafter—a cause which, | with 

happy fire has, as it were, to struggle for existence. Ina well- | as I believe, stands in the way of the adoption of improvement | the calcination i 
built house especially it has to struggle, for the doors and | generally. The merits of these fireplaces were at once acknow- | burnt off, and no effort what 
windows shut tightly. The result is That the fire is always | ledged by the French, who made the most careful and scientific | heat. i 
smoking, or is on the verge of smoking. We breathe the investigation of their working, and they found that with such | Here still almost universally in Scotland—that 
noxious gases, and we spoil our furniture and pictures ; never- | fireplaces three times the t was obtained from a given | iron manufacture, and to a considerable extent in 
theless, happily for us, the fire does succeed in getting supplies | weight of coal that could be got with those of the ordinary con- | waste gases are suffered to issue from the furnace top, 
of air, which, even although insufficient for the wants of the | struction. No doubt there are many other plans by which the | nating the country for miles round, and bearing testimony 
chimney draught, do renew the air of the room. If to satisfy | same end as that attained by Captain Galton may be arrived at, indifference of the owner of the furnaces to a 

the demands of the chimney, and to stop its smoking, a window | and yet we goon year after year building new a of fuel. Upwards of sixty years ago, viz., in 1811, the utilisa- 
is left a little open, or a door is set ajar, we complain of | no improvement, exposing ourselves to all the ances, and, | tion of these gases was in France, but not much was 
draughts, and we complain of the unhomely look caused by | worst of all, wasting the precious fuel. Assume that we were | done for thirt; 
sitting in a room with an open door, so that there we are with | to set ourselves vigorously to work to cure this state of things, | not infrequen 
an asphixiated fire, our smoky rooms, and our draughty rooms. | can it be doubted that in ten years time we might baive the | chemists taug' 
Moreover, the fire being immediately below the cahaiey, the | consumption household, and do that not only without in- | de collected and utilised and 

main part of the conducted heat inevitably goes up it, and is | flicting any discomfort or depriving the householder of any | in heating the hot blast stoves ard in raising steam 
wasted, leaving the room to be warmed principally, if not | gratification, but with an jute addition to warmth, and an | i Bu 

entirely, by the radiated heat; and we do and suffer all this in | increase of cleanliness, a benefit to health, and a saving of to, the i was very 
order that we may see the fire, and be able to poke it. For | expense. Moreover, it must be remembered that with the | England. It bas now been in use, however, for 

myself, I must confess that if there was no cure for the evils I | imperfect combustion of domestic fires large volumes of smoke | our best conducted works, but as a proof of the slowness of its 
have described other than the close stoves of the Continent, with | are poured into the air, We know bow much freer from | introduction, the furnaces of Scotland as I have already said, 
the invisible fire, and with the want of circulation of air in the | smoke town atmosphere is in summer time than it is in winter | are even to this day almost universally worked upon the wickedly 
room, I would rather put up with the whole of our present | time, and this simply on account of the smaller quantity of coal | wasteful of ing these gases to burn idly away. 
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domestic discomforts, and even with the loss of heat than re- | that is being burnt. Suppose that we could reduce the total | Take again — steel in crucibles where the heat 

sort to the stove as a remedy. But there are modes by which | consumption both in summer and in winter by 50 per cent., | issues from the furnace of necessity hotter than the heat of the 

freedom from smoke, freedom from draught, efficient ventilation, what an enormous boon that would be even in the one matter of melted steel (for were it not so it would cool it), and of this 

and utilisation of the heat may all be combined with the a issuing asa no use whatever is made. 

presence of the visible pokeable fire. Some members of this other way in which we use coal is for purposes of manu- | Take the furnace and furnace of our 

Association may recollect the paper that was read before it at | facture, and this again may be divided into two branches at | iron works; from these, heat ata — 
least, i ture than that of ; 











* Delivered before the British Association at Brighton. 
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In many works it 1s true a portion of this heat is utilised for 
ee ee ee ec Foss than is 

uired, even with the most unnecessary consumption 
fe, and thas fa great irca works boilers in which the steam is 
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it, or else in lien of heating the body you will be 
; that you can no more trap escaping heat than 
can trap a sunbeam. But one of my predecessors in this 
ir, Mr. Siemens, has, as. we know, shown us that you can trap 
heat, and that you can so lay hold of it and store it up, that 
as they pass into the chi from the furnace in 
ich there is, say, even melting steel, shall be lowered in their 
perature down to that which will not char a piece of wood, 
apd he aes shown us how this —- heat may be oe, 
cated to the separate streams of incoming air is gas 
furnaces, so that they shall enter the furnace at a Figh tempera- 
ture, that temperature to be increased by their union and com- 
bustion in the furnace. So beautifully can this trapping of heat 
be carried out, and so successfully can the heat be retained by 
very trifling attention on the part of the workmen to the appa- 
us, that Mr. Ramsbottom, the late a tendent 
of the London and North-Western Railway, he should not 
be applying too delicate a test when he inserted the ends of pieces 
of bess through openings into the outgoing flues of the steel- 
heating furnaces at Crewe. These pieces of wood were pad- 
locked in their places, were taken out Ee. and if they 
were found to be burnt it was known the man in charge of 
the furnace had been negligent in his duty of saving fuel, and 
had misused the Siemens a us. But although this inven- 
tion has been before the public for very many years, and although 
it has had the approval of Faraday, and of every other distin- 
guished scientific man who has investigated the question, and I 
am glad to say the approval of the leading minds among the 
users of furnaces, nevertheless, for the general reason I ‘shall 
have to allude to, the p of this invention has been by no 
means commensurate with its importance, and it is not tvo 
much to say that manufacturers would rather waste cheap coal 
than embark capital in new furnaces, and more than all be at 
the trouble of instructing and of watching over their workmen. 

Next let us consider how we are dealing with coal when we 
use it for obtaining motive power in our steam engines. 

Steam engines may be divided into the four great heads of 
marine, locomotive, portable, and fixed. Inclading within the 
term steam engine the boiler, as well as the engine, waste may 
arise in a steam engine in two ways, in either one of them, or in 
both combined. It may arise from an im utilisation of 
fuel in the production of steam, that is a waste due to the 
boiler, and to the firing, or it may arise,in an improper use by 
the engine of the steam ided for it by the boiler. There 
can be no question but that the boiler waste is as a rule very 


in 

of fair coal is theoretically capable of evaporating 
ee oe. of water. I do not believe that 
shall overstate case when I say that on an average not 
more than from one-third to one-half of this quantity is ob- 
tained from the whole of the boilers in uee. 

This — result varies from a variety of causes—Ist, bad 
reap bre means bad combustion; 2nd, insufficient surface 
to the heat; 3rd, an unclean condition of that surface, 
either from internal or external deposit, or both; 4th, a faulty 
ja emer ny a the parts of the boiler to each other, and to the 

to be , which cause heated water to be carried over 
with the steam, a cause of deficiency of evaporation which, 
however, so far from being, as a rule, detected, goes to swell 


’ 
the a t duty of the boiler. 

Bad Gring may result in the fire being too thick, or too thin, 
or irregular. If too thick the carbonic acid that is generated 
the combustion of the lower part of the fuel with which the air 
first comes in contact is changed in its through the 
upper part of the fuel into carbonic cally bey chanrbing from 
the fuel a second equivalent of carbon. If this gas, carbonic 
oxide, doés not meet with free atmospheric air, and meet with it 
at a suitable temperature in the upper part of the furnace, it 
must remain unconsumed, and will pass through the flues or 
tubes of the boiler, and make its escape into the air, carrying 
with it the valuable unconsumed carbon of the coal in a gaseous 
form. It is commonly said that smoke is unconsumed fuel. 
This is true; but it is not commonly recollected that there ma’ 
be invisible smoke arising (even from a coke fire) which shall 
contain the highly combustible ingredient carbonic oxide gus. 
When it is remembered that every pound of coal burnt into 
carbonic acid is capable of evaporating, as hus already been said, 
about 13 lb. of water from 212 degrees, while a pound of coal 
converted only into carbonic oxide is capable of evaporating but 
4 \b., it will be seen how necessary it is that no mismanagement 
of the fire should cause a portion of the fuel thus to escape un- 


t of a fire (an opposite de- 
fect, as it were), by which coal may be wasted, is the admission 
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hand firing, almost impossible, but not absolutely impossible, 
only attained at eer rg trials, aud when these trials 
are conducted by highly-skilled men. : 
In such trials of le nes before the judges of the 
Royal Agricultural Society of England the fireman will put 
coals upon the fire as frequently as 45 times in an hour, the 
t on — time being, as may be supposed, little 
as 

the management of the steam engine usually ad- 
i firedoors should be opened as little as possible, and 
that the firing should take place about every quarter of an 
hour. 

Under ordinary circumstances they may be right, but when 
it is desired, regardless of tie amount of manual labour, to ob- 
tain every particle of useful effect out of the fuel, it is then 
found to be remunerative to open the door, not four times 
an hour, but more than 40 times an hour, taking care, 
however, that it is only opened for the fraction of a second. It 
is by this frequent feeding of a smill quantity of coal distri- 
buted over the fire that the competitors are enabled to insure an 
uniform condition of on fire to pent ae of the = 
They know precisely the amount of draught t! ve got, 
by experience they also know what thickness of fire will exactly 
balance, as it were, the air that comes through, so that the 
combustion may be perfect, and yet there may be no free air. 
But in ordinary hand-firing, done at intervals of a quarter of 
an hour, it is obvious that the thickness of the fire at the end of 
such an interval must be very different from that which it was 
at the beginning of it, and thus if that thickness be right in 
relation to the draught at one time, it must be wrong at an- 
other. At one time immediately after firing there may bea 
distillation of the coal, producing black smoke and carbonic 
oxide. This will go on tillthe fire burns thin, and burns into 
holes, when there will be a passage of free air. I do not wish it 
to be understood that I am advocating the attendance of skilled 
firemen to fire 45 times in an hour. Coal must be far dearer 
than it now is to make it pay so to occupy a man, or rather 
watches of men, for no one man submit to such continuous 
labour for more than four to five hours. But pe eens 
tend to call your attention to the subject of mechanical firing. 
I believe that the high rey wee duties that have been ob- 
tained by the use of liquid fuel, 2 closely 
indeed to the theoretical power of that fuel, are due to 
the fact that the air and liquid can be injected in definite and 

ions, insuring perfect combustion. 

in the use of powdered fuel by Mr. Crampton, where 
the powder is blown into the furnace by the air which is 
there to enter into combustion with it, very high evaporative 
results have been reached, even under the disadvan’ 
circumstances attendant upon early experiments, and this also 
I believe to be due to the power of accurately adjusting the 
quantity of air to the fuel to be burnt. : 

The same power of adjustment — be obtained in those 
instances where the fuel is previously converted into gas, as 

ised by Mr. Siemens, and nearly similar control can be got 
with ordinary fuel by reverting to some of those systems of me- 
chanical fire feeding which were in use from 25 to 30 years ago, 
but which have, to a great extent abandoned in consequence of 
the more general adoption of internal fires and high pressure 
boilers. The fires of such boilers are in furnaces of small 


1 | diameter which do not admit of the introduction of the appa- 


ratus, for which room was readily found below the bottoms of 
the wagon-shaped boilers formerly used for low pressure steam. 
Other modes of fire feeding, however, have been devised, and 
have come toa certain extent into use. It is not the object of 
this address to enter into the details of such matters as these. I 
will, therefore, content myself by saying, I am perfectly certain 
there is hardly any subject more worthy the attention of the en- 
gineer than the replacing the stoker by some mechanical arrange- 
ment which shall afford absolute uniformity of firing, and, there. 
fore, absolute uniformity of the conditions of the fire, and this 
is a subject not only worthy of attention on account of the 
saving of coal, but also on the ground of patting anend to 
a most laborious, exhausting, and it is to be feared unhealthy, 
occupation, viz., that of the steamboat firemen, more particu- 
larly when he is working in a hotclimate. If perfect com- 
bustion were obtained in the fire I do not think there would be 
much difficulty in properly atilising by the boiler the heat evolved. 
All that is necessary to attain this end is to give a sufficient 
amount of surface to absorb the heat, and to transmit it to the 
water, always bearing in mind that, above all, the form of the 
boiler should be a safe one, that there should be proper water 
space within it, and an adequate water surface, from which the 
steam could escape, that it might do so with tranquility, and so 
as not to give rise to the spray technically known as “ priming” 
and that ail parts of the boiler should be accessible for cleaning. 
I am aware there is a temptation on the score of saving ex- 
pense, and of saving room, to make the boiler of small size in 
relation to the amount of coals burnt under it, and to the 
quantity of steam required from it, but this isa most extrava-~ 
gant economy, it is a saving in the outset, but it is a perpetual 
source of loss in the working. Temperatures as high as 800 
and even 1000 di of heat have been known to exist among 
the products of combustion escaping from the boiler. Now 
when it is recollected that every 100 degrees of heat in the out- 
ing products of combustion represents 24 per cent. of the whole 
power of the coal, even if only the minimum amount of 

air to ensure perfect combustion is admitted, it will be seen how 
necessary it is that there should be sufficient surface in the 
boiler-to absorb the heat of the gases, and to bring them down 
to a few degrees above the temperature of the water in the boiler 
itself. I have mentioned the temptation to use boilers of inade- 
quate size on the score of and on the score of room. It 
is this latter reason, no doubt, which induces shipowners to 
endeavour to diminish the size of their boilers as far as practi- 
cable, because they argue that the space occupied by the boilers 
machinery —_ eens as it cannot be filled either 

wil short voyage steamers, voy: 

"this argument may Seaseld om, bab br 
the to India and elsewhere, where fuel has 
— ‘or from 20 to 30 days’ steaming, and —_ 
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pessoager-catrring wer of the steamship is clearly not that 
occupied by the Lo and boilers alone, but that occupied 
by the engines, the boiler, and the coal for those boilers. 
Even supposing that after enlarging the boilers to diminish the 
consumption the space to be given up to the engine boilers, and 
coal were still the same, in uence of the increase in the 
size of the boilers being equivalent to the coal space saved, 
manifestly it would be to the advantage of the shipowner that 
= space should be occupied by the boilers rather than by the 
coals. 

The ex of the boilers is a first outlay and has not to be 
repeated for years until the boilers wear out, but the expense of 
coal is an outlay that has to be made at every voyage, and, 
therefore, it is a short-sighted policy to restrict the amount of 
absorbing surface in a boiler on the plea that a boiler with full 
surface takes up a greater space in the ship, if by doing away 
with such restriction a saving can be effected in the fuel. 

The beneficial results which are attained by the greater size 
of boiler in relation to the coal burnt and to the horse power 
required, can be shown not only by calculation but by example. 
In Her Majesty’s ship Briton, fitted with extremely economic 
compound engines of Mr. E. A. Cowper's design, close upon 2 lb, 
rg power per hour were burnt when the ship was makin 

8 knots, but on being worked at 10 knots the consumption fe 
to 1,4; Ib. of coal for the lesser horse power then used. 

I will now say a few words upon the engines. 

The locomotive engine has for many years past been doing 
very fair duty. This has arisen I believe first from the fact 
that since the introduction of coal the furnaces have been to a 
considerable extent gas furnaces with a free admission of air 
through open fire doors to the surface of the fuel. 

Second, from the fact that the boilers have large absorbin 
surfaces. From these causes as much as 9 1b. or 10 lb. of col 
water are commonly evaporated per Ib. of coal, while the engines 
working with high steam and considerable expansion, make a 
good use of that steam. 

In marine engineering there bas within the last 10 years 
been an enormous improvement. The old fashioned engine, 
working at 20 lb. steam and with injection condensers, is being 
abandoned for engines gary | on the compound cylinder prin- 
ciple, working at 60 lb. and 70 1b. steam highly expansive, and 
fitted with surface condensers. The result is a reduction of the 
consumption of fuel in the same vessels, on the same voyages 
and performed in the same time, of from 40 to 50 per cent. of 
that which was previously burnt; but I believe that a large field 
for improvement in marine eugines still remains, especially in 
the firing and in the size of the boilers. 

Among the best instances of what can be done in the way of 
economy may be mentioned the rapidly increasing class of por- 
table agricultural engines. 

These engines, like the locomotive, are, from their migratory 
condition, incapable of being fitted with condensers, and thus 
must be worked as non-condensing engines, exhausting their 
waste steam iato the air, a most serious disadvantage neverthe- 
less; 80 t advances have been made by the unremitting at- 
tention of the extremely skilful mechanical engineers who con- 
struct these engines, that at the late Cardiff meeting of the 
Royal Agricultural Society of England, one of the engines (the 
= engine that of Messrs. Clayton and Shuttleworth) ran for 

hours and 1 minute with 14 lb. of coal per horse power, being, 
therefore, a little under 2,8; lb. of coal per horse power per 
hour, and this horse was the horse power of the dynamometer 
brake, and not the mere indicated horse power by which marine 
engines and other engines are ordinarily judged. The indicated 
horse power is of course in excess of that developed upon the 
brake, as the indicated power includes all the engine friction 
and brake friction, and if this latter horse power be taken as a 
standard, the best of the engines tried by the Royal Agricul- 
tural Society this year at Cardiff will offer favourable coinpari- 
son with even very good condensing engines, and will be found 
to give a duty far beyond that which 10 years ago would have 
been thought obtainable in any but the very best. 

It may be mentioned that the Cornish pumping engines, which 
used to be looked upon as the most economic of all engines, are 
according to the June monthly report doing only an average 
duty of 6334, millons of 1b. lifted 1 ft. high for 1 ewt. of coals, 
and that the very best of them is doing only 71/7; millions of |b. 
while the brake horse power developed by Messrs. Clayton and 
Shattleworth’s engine at Cardiff gave a duty of 79,3; millions 
of 1b. 

This large Wuty was due to the great ability in the manage. 
ment of the fire (as has already been hinted at), and to the 
proper proportion of the boiler in obtaining the steam, and to 
its thorough cleaning in preserving it in the first instance, and 
then to the efficient utilisation of that steam by high expansion 
in « cylinder, steam-jacketted around its circumference and at 
the ends. But at the very same show there competed for the 
prize an engine which to the eye of the uninstructed (the 
ordinary purchaser for example) was as likely an engine as the 
prize engin», and yet this engine burnt 10 1b. of coal per horse 
per hour, or nearly four times that which was burat by the 
prize engine, and, moreover, it must be remembered that this 
wasteful engine was one which the maker thought worthy to be 
sent to trial. How many are there, therefore, among those 
which makers do not think worthy to be sent to trial which 
must deal as wastefully or more wastefully with coal, and are, 
for the sake ot a few pounds in the first cost, bought by ignorant 
purchasers, who go on committing the sin of wasting coals with 
such engines until they are worn out, the loss becoming greater 
with the age of the engine. 

It may be said that hitherto my observations upon consump- 
tion in steam engines have contained quite as much of praise as 
of blame, and I am glad to say that it has been so; but it will 
be found that these praises have referred to the engines of rail- 
ways, which are under the especial charge of educated me- 
chanical engineers, who carefully watch and tabulate all their 
results, and who have funds at their disposal for the purchase 
and maintenance of good engines ; that they referred to the recent 
improvement in marine ines, which engines being, as a 
whole, in the hands either of powerful nee mgd of large 
capitalists, enjoy the advantages of due outlay and of proper 
su) ; and that referred to the prize engines and 





to the better competitive ‘apie of the portable class, while 
admitting the existence of a large number of such engines which 
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were most destructive of fuel. But there remains the great 
elass of fixed engines, 
engines are, as a rule, of the most disgraceful and scandalous 
character. In the first place, enormous numbers of them are 
non-condensing engines; as an excuse for this it is in many 
instances alleged t water is scarce, and that there is not, 
therefore, the means of providing condensation. To meet such 
excuses, it should be remembered there are appliances well 
known to scientific engineers, at all events, that have been in 
use for many years, by which condensation can be effected with 
no more water than is required for the feed of a high-pressure 
engine; I allude to the ordinary cooling ponds for irrigation 
water, and to the surface evaporative condenser. In every in- 
stance these may be employed, and thus, in lieu of sending 
steam into the atmosphere at a pound or two above atmospheric 
pressure, that steam might be condensed, and a pressure of 
12 or 13 Ib. additional throughout the whole stroke of the piston 
might be obtained; moreover, the interior of the boiler would 
be kept clean, and thus its surface would be in the best state 
for transmitting heat. ' 

But passing by this question of the repugnance to the use of 
condensing engines, ad admitting for the sake of argument that 
non-condensing engines may be allowed, what does one ordinarily 
find as a type of the non-condensing engine. One finds the 
cylinder with a cubic capacity far too great for the work required, 
where steam is used throughout the stroke; one finds that this 
capacity is not utilised as it might be by the — ment of high- 
pressure steam and considerable expansion, an that while the 
steam even in the boiler is probably at only 40 lb. above atmo- 
es the governor is dying out nearly to the full width, 
the throttle valve is all but closed, and there is a continuous 
wire-drawing of the steam, so that its average pressure through- 
out the stroke of the cylinder is only some 15 or 20 1b. above 
atmosphere. Now when one recollects that it requires one por- 
tion of coal to get steam up to atmospheric pressure, and that 
this portion may be looked upon as tieally constant, what- 
ever pressure of steam above atmosphere may after be attained, 
and that if therefore steam at 15 lb. above atmosphere be used, 
half of all the fuel is lost, while if at 30 1b. above atmosphere 
one-third only is lost, and if at 120 lb. above atmosphere, one- 
ninth only will be lost in getting up steam to atmospheric pres- 
sure, one can understand how essential it is that in non-condens- 
ing engines the steam should be used at a really high pressure, 
and yet, as I have said, I believe that if the large number of 10 
or 20-horse horizontal non-condensing engines employed by 
manufacturers throughout the kingdom were examined, and in- 
dicator diagrams were taken, it would be found that their pres- 
sure upon the pistons did not average much more than 20 lb. 
above atmosphere, and it is a lamentable fact that many makers 
of steam engines, men who cannot be properly called engineers, 
men who are mere manufacturers, not knowing the principles of 
the art they follow, will boast that their engine is doing very 
well, it drives the whole of Mr. So-and-So’s work, and does not 
require more than 30 Ib. of steam in the boiler, not understand- 
ing that if they would raise that steam to 120]b., and then work it 
non-expansively in a small cylinder, they would thereby be ob- 
taining a great economy, and if they would work it expansively 
in a large cylinder, that cylinder being properly steam-jacketed, 
they would obtain a still greater economy. 


have now laid before you some of the points in which the | 


boilers and engines of the present day are below the standard to 
which engineering science has already reached, and in which, 
therefore, there is known opportunity for immediate improve- 
ment. 

I think there is so little reliable information as to the total 
horse power at work in the United Kingdom, as is evidenced by 
the fact that very recently the number of boilers has been esti- 
mated before a Parliamentary Committee as low as 50,000, and 
as high as double, and even close upon quadruple that number, 
that I feel it would be an unwarrantable waste of the time of 
the Section if I were to invite them to follow me into calcula- 
tions, or rather speculations as to the exact saving that would 
be made in the consumption of coal consequent upon improving 
the whole of our steam engines up to the present highest 
standard. It will, however, be quite sufficient to show the 
importance of the question for me to say, and I am sure | 
should be perfectly safe in saying that such saving would have 
to be estimated by millions of tons. 

A saving, as | have said, is one that might be made with our 
present knowledge; but when we recollect that an engine burn- 
ing even as low as 2b. of coal per indicated horse power per 
hour is still developing only j;th of all the power which, ac- 
cording to calculation, resides in that coal, there is manifestly a 
vast cope for our mechanical engineers in the exercise of their 
tulents for further economy. 

But let not consumers of coal remain indifferent to savings on 
their present consumption until those improvements are dis- 
covered by scientific men; on the contrary, let them forthwith 
do everything in their power to reduce the consumption to the 
extent to which present science, and in some instances present 
practice, show the consumption can be reduced. One is apt, at 
first sight, to marvel that users of steam engines should be so 
blind to their own interest, and should permit waste to go on 
day after day, and year after year, a waste not only prejudicial 
to the community at large, and to succeeding generations, but 
a waste causing constant expense to those who commit it, and a 
waste, therefore, that one would think such persons would only 
be too ready to stop, but the fact is there are several reasons 
why man urers and others permit the waste to go on. 

In pros: times those engaged in manufactnres are too 
busy earning and saving money to attend to a reorganisation 
of their plant; in bad times they are too dispirited and too little 
inclined to spend the money that in better times they have 
saved in replacing old and wasteful appli by new and 
economical ones, and one feels that there is a very considerable 
amount of seeming justification for their conduct in both in- 
stances, and that it requires a really comprehensive and large 
intelligence, and a belief in the future, possessed by only a few 
out of the bulk of mankind, to cause the manufacturer to pur- 
sue that which would be the true policy, as well for his own 
interest as for those of the community. But there is a further 
and a perpetual bugbear in the way of such and 
that bugbear is the so-called “ ical man,” and he was in 
my mind when, in previous parts of this address, I have hinted 


used for driving manufactories, which | men’ 





at the existence of an obstacle to the adoption of improve- 


t. » 

I do not wish the Section for one moment to suppose that I, 
brought up as an apprentice in a and who all my 
life have practised my profession, intend to say.one word against 
the truly practical man. On the contrary, he is. the aan of all 
others that I admire, and by whom I would wish to be 
guided, because the truly practical man is one w! the 
the faith thet isin Bim, ad who, le he passoese a idionos 
the faith is in hi who, whi possesses t di 

of mind and the dexterity which arise from the long-eontinued 
and daily intercourse with the subject of mg atye Apne 
also that ee amount of theoretical and know- 
ledge which justify him in pursuing. any process he adopts, 
which in many cases enable him to devise new }, OF 
which, at all events, if he be not of an inventive quality of mind, 
will enable him to appreciate and value the new de- 
vised by others. This is the truly ical man, about whom 
I have nothing to say, except that which is most lauditory; but 
the practical man, as commonly means a man who 
knows the practice of his trade, and knows nothing else con- 


cerning it, the.man whose wisdom consists in standing by, see- | place 


ing, but not investigating, the new discoveries which are taking 
place around him, in decrying those discoveries, in applying to 
those who invent improvements, even the very greatest, the 
epithet of ‘ schemers,” and then, when he finds that, beyond all 
dispute, some new matter is good, and has come into general 
practice, taking to it grumblingly, but still taking to it, because 
if he did not he could not compete with his co-manufacturers ; 
the aim and object of such a man being to insure that he should 
never make a mistake by embarking his capital;or his time in 
that which has not been proved by men of large. hearts .and 
large intelligence, 

ft is such a practical man as this who delays all.improvement. 
For years he delayed the development in England of the utilisa- 
tion of the waste gases of blast furnaces, he has done it so 
successfully that, as I have already had occasion to remark, this 
utilisation is by no means universal in this kingdom. It was 
such men as these who kept back surface condensation for 
20 years. 

It is such a man as this who, when semaphores were in- 
vented, would have said, “ Don’t suggest such a mode to me 
of transmitting messages; I am a practical, man, sir, and I 
believe that the way to transmit a message is to write it on 
paper, deliver it to a messenger, and put him on z 

n the next generation his successor would be a believer in 
semaphores, and when the electrical telegraphist came to him and 
said, ‘* Do you know that I can transmit movement by invisible 
electrical power through a wire, however long, and it seems to 
me that if one were to make a code out of this movement, I could 
speak to you at Portsmouth at one end of the wire while I was 
in London at the other,” what would have been the answer of 
the practical man? “ Sir, I don’t believe in transmitting messages 
by an invisible agency I am the practical man, and I believe in 
semaphores which I can see working.” 

In like manner, when the Siemens regenerative gas furnace 
was introduced, what said the practical man? “Turn your coals 
into gas and burn the gas, and then talk of regeneration. I 
don’t know what you mean by regeneration, except in a 
spiritual sense; I ama practical man, and if I want heat out of 
coals I put coals on to a fire and burn them,” and for 15 years 
the practical man has been a bar to this most enormous im-~ 
provement in metallurgical operations. 

The practical man is beginning slowly to yield with respect 
to these furnaces, because he finds, as I have already said, that 
men of greater intelligence have now, in sufficiently large num- 
bers, adopted the invention to make a formidable competition 
with the persons who stolidly refuse to be improved. 

The same practical man for years stood in the way of the 
development of Bessemer steel. Now he has been compelled to 
become a convert. 

I will not weary you by citing more instances, but one knows, 
and one’s experience teaches one that this is the conduct of the 
so-called practical man, and his conduct arises not only from 
the cause which I have given (his ignorance of the principles of 
his profession), but from another one which I have had occasion 
to allude to when speaking upon a different subject, and that is 
you offend his pride when you come to him and say, ** Adopt 
such a plan; it is an improvement on the process you carry on.” 
His instinct revolts at the notion that you, a stranger, very 
likely his junior, and very probably, if the improvement be an 
original and radica] one, a person not even connected with the 
trade to which that improvement relates, should dare to assert 
that you can inform him of something connected with his busi- 
ness that he did not know. 

It may be said that employers and the heads of manufactories 
are as a rule in these days educated gentlemen, and that, there- 
fore, it is wrong to impute to them the narrow-mindedness of 
the practical man. I a that in numerous instances this 
would be wrong, but the fact is thut in many cases, I think I 
may apmenemaeee of the eatablishmen 
man, the man who by his commercial ability (that most neces- 
sary element in all establishments), keeps the concern going by 
finding lucrative orders, is not inti ly acquainted with the 
practice of the business carried on by his firm; he relies upon 
some manager or foreman, who too commonly is not the real, 
but the so-called : ee eens te 
simply practice that which t ve seen, t knowing 
why they practice it; to them the title of practical 
most improperly been attributed, and it is on the 
men that the true heads of the firm too commonly 
conduct as to the management of their business, 
necessary changes te be made in the of improvement. 

As I have said, the practical man those who bri 
forward new inventions, and calls them schemers. No 
whatever they do scheme—and well it is for the 
there are men who do so, it also may be true that the 
of schemes prove abortive, but it must be recollected 
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‘or was to over- 
reef os out weeties Ideals make his invention 
that which it is. No one now dares to apply the term “ schemer” 
to Mr. Bessemer, or ‘“‘ scheme” to his. invention ; but it is as trae 


minor is a species hoenapst, 
1 must suggest it, for it is true that araday, 
every name ieee tan to 
whose inventive we owe the that has taken 
within the century in all the luxuries, the comforts, 
and even the bare necessities of our dail would in 
their day, and while for success, have been spoken of 
as even in those ventions of which 


we are now enjoying the fruits. But I feel I need not labour 
this point further at a meeting of the Mechanical Section of 
the British Association—an asociation established for the ad- 


I know shall be ageused of decrying the man, and of 
i I say coast smphatieally that {do not 


ahr the practi man, I plead gee the charge of dering 


led practical man; and I glory in my guilt, while 
readily accept that which I consider in oes of upholding 


‘* schemers,” and I do so fur this simple reasom, that if there 
were no schemers there would be no im 
I think it becomes a scientific body like the British Association 


to laud the generous effort of the unsuccessful inventor rather 
than to encourage the cold selfishness of the man whostands by 
and sees others endeavour to raise the structure of improvement 
without lending a hand to help, and even sneers at the builders ; 
but when the structure is fully raised and solidly established, 
claims to come in and to inhabit, and probably essays, cuckoo- 
oe oust the builders, and to take possession for his own 
benefit. 

One word in conclusion: Can we not devise some means by 
which consumers of coal may be instructed in, shamed into, or 
tempted to the economical use of that most valuable material. 

the Royal Agricultural Somety of England by its judicious 
efforts for many years past, byt A nonpooes of trials, and the 
giving of prizes for the best engines,-has brought the consump- 
tion of coal down from 10 lb. per horse power to a little over one 
quarter of that quantity. 

Could we not institute a society which should devote itself 
to the recording and the rewarding of the performances of 
steamboats, and of fixed engines for Jand purposes? 

I am aware it is sup there is a difficulty in these cases 
which does not obtain in the case of engines that can 
be brought for trial upon a dynamometer, and that is that the 
power exerted by marine engines varies during the voyage, and 
is not that which is developed at the meas mile, while in a 
manufactory it varies pea = the conditions of the trade, 
and to the extent to which the British workman condescends to 
attend to his work. 

But there are implements which record the horse power 
exerted from moment to moment, and register it on indices as 
readable as those of an ordinary counter of an engine, or as 
those of a gas meter. é 

I believe that one of the very greatest incentives to economi- 
cal working which the owners of steamboats could offer to their 
engine buiflers and engineers would be the —— jon of such 
implements as these. Were they employed the shipowner 
would know at the end of the voyage so mach horse power had 
been exerted as a whole; that so much coal had been burat; 
and that the result therefore was a consumption of so many 
pounds per horse power per hour. All excuses of head winds, 
and all the aid of canvas to the engine power would be elimi- 
nated from the calculation. The continual indicator would 
register truly.the work the engine had to do, whether that 
work was made excessive by contendi i 
was rendered light by favourable breezes and the 
canvas. In the same way the proprietor of the engine fi 
ee purposes; the co’ mill, the woollen mill, the 
corn mill, even the highly irregular working rolling mills 
and saw mills would be able, at the end of the quarter, to say, 
‘“ Notwithstanding all the variations of m teade 
manufacture, I know that my engines have 
power, I know that I have burnt so much coal, and that, there- 
tore, such and such have been the 
ing that steam boat a oS and the owners of 
engines would go to the expense 

= im - as these to 
come ad of an association for the ae 
ins ot reporting upon their machinery, o 
por on to the man in = careful 

manufacturers for origi good design and workmanship 
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THE FRANZENS CANAL. 


A work of considerable interest, and of equal im- 
portance, is being actively carried out at the present 
time in Hun, This consists in the repair and 
improvement of the oid Franzens Canal, and the 


At that point the western river—the Danube— 
suddenly turns eastward again and flows on to Titel, 
where it takes up the waters of the Theiss and carries 
it water- 


be for carrying the commerce of the country, are 
of comparatively small value in this 
as direction of commerce is chiefly east and 





west, whilst the rivers unite on the extreme southern 
FRANZENS 


CANAL 


munication. Of course the inconvenience of such 
a circuitous route was always felt, and towards the 
close of last century it was resolved to ameliorate this 
condition of matters. . Lipewltnn. y landed pro- 
prietors in the south-east obtai ission 

connect the two rivers by means of a canal at a 
point higher up than their natural junction. This 
resulted in the construction of the s Canal, 
which is 78 miles in length, and although perhaps 
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frontier. The water traffic, therefore, from east to 
west had formerly to be conducted down the Theiss 
to its junction with the Danube at Titel, and then 
up the latter river to the western districts. But 
notwithstanding this long detour many million 
uarters of grain of every kind are annually carried 
this route to the west and north of Europe, 

the cheapness of water carriage enabling it sucess- 


| cient, the old evils soon reappeared and 
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rather too far south, still it shortens the distance 


by about 170 miles. But this was the best that 
could be done at the time, as the country to the 
north of the canal lies high, whilst the route chosen 
presented several natural advantages which were 
made available for facilitating the work. It may 
be interesting here to mention that the labour of 
convicts and prisoners of war was utilised in the 
construction of the Franzens Canal. According to 
the tradition of the country the prisoners were 
Italians, and were chained together in gangs of five ; 
they were kept from straying during the day by 
being inclosed by portable fencing, which was 
carried forward as works progressed, and they 
were penned in earthworks by night. Recent 
observations, to some extent, confirm these tradi- 
tions, as skeletons of several. men with heavy chains 
round their feet have been exhumed at more than 
one place in repairing the dykes, whilst traces of the 
earthwork dormitories occur at intervals along the 
course of the canal. But. however this method of 
working may have retarded the progress of the 
canal, its construction did not occupy a very long 
time, considering the limited facilities for its prose- 
cution then poe Rey the concession was granted 
in 1794, and the canal, nearly 80 miles in length, 
was opened for public traffic in 1802. 
For a while the canal answered every p 

most satisfactorily, but as directness of route and 
easy construction had been the first considerations, 
and the question of proper levels quite a secondary 
matter, the canal in time began to silt up. Its 
navigation became impossible except in the few 
months during which the rivers were swollen, when 
the canal would be well supplied with water. The 
Government, therefore, took it in hand in 1842, 
and with the view of insuring a sufficient flow of 
water at all times the old connexion with the 
Danube at Monostorszeg was abandoned, and a new 
cut was made from that place to Bezdan, about 
three miles higher up, at which point the Danube 
was tapped, and there was every promise of a con- 
stant supply of water at the proper level, This cut 
was scaipioled in 1855, but owing to the fall of the 
canal along the course of the Danube bein ae. 
e can 
became once more practically useless at the time of 
greatest traffic, which is during low water in the 
autumn. Matters continued to go on in this way ; 
the navigation of the canal ually getting from 


|. bad to worse, until 1870, when General Turr, who 


is connected with that of the country, obtained 
@ concession of the Old Franzens Canal, upon the 
condition that he should place it in a serviceable 
condition, and construct such works as would insure 
at all times the supply of water necessary for its 
free navigation. | ke Bs this, it was stipulated that 
a branch canal should be made from ‘the old canal 
at Stapar across the low-lying districts, and which 
should join the Danube at the fortress of Peterwar- 
dein, near Neusatz. This canal, and in fact all the 
new works, are shown in the engraving; and we may 
also mention that the deviations of the Danube and 


the Theiss, also shown, t the old courses of 
those rivers, which they have forsaken for more 
direct routes. It was estimated that the works 


would cost about 1,000,000/., and according to the 





fully to compete with every other means of com- 
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made a grant of one-fifth of that amount. By a more 
recent arrangement, it has undertaken to supply 
two-fifths of the required capital, for which it is to 
have shares. The war, however, prevented the 
capital being raised, and the concession eventually 
came into the hands of an English company, which 
obtained possession of the Act authorising the works. 
By the wish of the Government, several modifica - 
tions are being introduced into that Act, which is 
now on its passage through the Chambers. 

In the meantime, possession of the old canal and 
all matters appertaining to it has been given to the 
pote interested, and in the autumn of last year 

essrs. Wythes and Longridge commenced the work 
of improvement. The bed of the canal has been 
dredged, the shores and banks have been repaired, 
and the locks and bridges have been put in a working 
condition. In order to insure a minimum depth of 
6 ft. of water throughout the canal, an arm of the 
Danube called the Baraeska is being canalised. On 
reference to the plan, it will be seen that the 
Baracska leaves the Danube at Baja, rejoining the 
river a little above the sluice of the Franzens Canal. 
As the level of low water in the Danube at 
Baja is 6 ft. above the level of the canal bed, the 
minimum depth of 6 ft. of water will always be ob- 
tainable. There will be locks at each end of the 
Baracska and a port will be made at Baja. Thus, 
by the commencement of the busy season in next 
autumn, the Franzens Canal will be ome in a 
condition to meet the requirements of the heavy 
traffic annually brought upon it. 

The works of the new canal from Stapar to Neusatz 
have very recently been inaugurated, and proved 
the occasion for great rejoicings. The Emperor 
Francis Joseph turned the first sod of the canal and 
laid the foundation stone of the works at Stapar on 
the 8th instant, Messrs. Wythes and Longridge being 
represented on the occasion by Mr. John: Lawson, 
C.E., who is the resident engineer of the works. The 
whole of the district through which the canals pass 
is extremely flat and badly drained, orrather is not 
drained at all, whilst at certain periods of the year 
it suffers from drought, so that the new canal has 
to subserve the threefold purpose of navigation, 
drainage, and irrigation. It has been laid out with 
this view, andis 4 ft. below the average level of 
the surrounding country, so that in times of flood 
the villages through which it passes will be well 
drained, paying a tax to the canal company for the 
boon. On the other hand, in times of drought 
which are not. infrequent, the waters of the canal 
can be turned on to the adjacent lands for miles 
around, the head of the water obtainable by tapping 
the Danube at Baja being always available for that 
purpose, to which end it is husbanded by a series of 
ocks. The engravings on the preceding page show 
sections of the feeding canal from Baja to Bezdan, 
the old Franzens Canal, and the new Irrigation 
Canal. With reference to the section of the 
Franzens Canal, we may mention that the Govern- 
ment is regulating the course of the Theiss at the 
point where the canal enters it, and that in the 
course of time a lock will have to be constructed 
there as shown. This, however, may not be re- 
quired for 15 or 20 years. 

We have now given the leading features of an 
enterprise which will prove of great advantage to 
the district it proposes to benefit, and which 
deserves the success with which it will doubtless 
meet. When we state that for the last two years the 
country through which the old canal passes has been 
under water, although the canal itself has been un- 
equal to the ordinary navigation, it will be seen how 
greatly the work isto be desired. The deepening of 
the channel of the old canal will remedy this, whilst 
the formation of the new canal will afford security 
against both imundation and drought. To Mr. 
Lawson is due the credit of having overcome the 
numerous obstacles and difficulties which naturally 
arose in organising and prosecuting an undertaking 
of this nature in a half-civilised country, where the 
language, intelligence, and morals of the inhabitants 
are of the most heterogeneous character. The 
works, which have our best wishes, are expected 
to be completed in about 2} years from the present 

time. 





Rattways in Wasrary AvstRratia.—His Excellency the 
Governor, accompanied by the Hon. M. Fraser, has visited 
Neweastle, Western Australia, on a tour of inspection of the 
route suggested by a local railway committee as most eligible 
for a proposed line to the eastern districts of the colony. The 
route throughout is stated to be almost a dead level timbered 
Saekany wn poem, ond premnting wry fey gueeing 


NOTES FROM PARIS. 
Panis, August 27, 1872, 
Rock-Bortnc MacuInERY. 

Some interesting papers have recently been contributed 
to the journal of the Societé de I’Industrie in Paris, by 
M. Pernolet, upon mechanical perforation worked by com- 
pressed air. In rapid review the author passes the different 
boring-machines worked by compressed air, which have al- 
ready been subjected to prolonged py npn age 
describes their mode of action, gives the results obtain 
with them, and details the conditions which these machines 
ought to fill, that they may render good service in sub- 
terranean workings. He then proceeds to consider the 
reasons which give special advantages to percussion per- 
foration, chief of which is, that this class of machine can 
be adapted to every variety of rock, the force of the blow 
being varied with the hardness and nature of the material 
upon which it operates; and, it cannot be em. 
ployed economically so far as the utilisation of the motive 
power is concerned, it is, according to the author, perfect 
when used upon rocks of great hardness, ordinary sand- 
stone, and hard schist. It is good in rocks of average 
hardness, and very useful in soft rocks, but care has to be 
taken that the length and force of the stroke is adjusted 
to suit the material. R 
Among the perforators of this class, that of MM. Dubois 
and Francois, of Marihaye, is particularly recommended by 
M. Pernolet; a description of this machine appeared in | 
ENGINEERING, vol. xiii., page 408. After the general in- 
troduction, the author of the essay proceeds to consider in 
detail the various questions connected with the application 
of machinery in the construction of tunnels aud galleries, 
These he divides under four heads:— 

1. The production and the distribution of compressed 
air. 

2. The class of machine of which the author has a per- 
sonal knowledge, and has seen applied in the mines of 
Germany and Belgium. 

8. The organisation and conduct of the work from the 
results obtained at Mont Cenis, at Vieille Montagne, at 
Saarbruck, and at Marihaye. 

4. The comparison of results obtained by hand-work, 
and those given by the machine, taking into consideration 
the time employed, and the cost. 

In considering the first of these four points, M. Pernolet 
dwells upon the general considerations concerning com- 
pressed air, and the conditions under which it is employed. 
He distinguishes between the two modes of working, on 
the one hand in sinking shafts where the compressed air 
balances the head of water, under which operations are 
being carried on, and, on the other hand, in machines 
where the air, introduced into a receiver at a given pressure, 
escapes at a less pressure, after having doze a measure of 
work. As regards the air compressors themselves, a com- 
plete difference exists between those employed in sinking 
shafts‘and all others. The latter class should consist of 
powerful machines, which can deliver the air at a very 
high pressure. He divides the air-compressors into dead- 
fall and piston-compressors, and shows that in machines of 
this nature, the initial and final temperatures of the air 
play a most important part, and the necessity which exists 
to avoid too great an elevation of temperature in compres- 
sion, and too much reduction in expansion enforces only a 
moderate compression of the air, and that it should be used 
with its full pressure throughout each stroke. Under these 
conditions an effective duty of 84 or 35 per cent. is all that 
can be relied upon. The work produced by these machines 
is only a very small proportion of that developed by the 
motive power which is employed to compress the air. The 
compressed air apparatus are then of necessity extravagant 
in working, but then for subterranean working no other 
motive power is admissible. After describing the leading 
features of the various air compressors in operation on the 
Continent and in England, the author arrives at the con- 
sideration of distributing the compressed air, commencing 
first with the necessary reservoirs, whose capacity should 
be always at least equal to tenfold the consumption per 
minute, and which in large works may be raised to ten times 
that amount. The necessity of the utmost care being taken 
in making good joints is pointed out, and the following 
rules to be followed in erecting the reservoirs are given. 

1. To give them a sufficient slope to facilitate the flow of 
water. 2. To connect the different chambers in such a 
manner that they form a single capacity, allowing free 
entty and exit of the air by the employment of valves. 


servoir in order to avoid carrying any water with it. 4. To 
provide at least one safety valve to the pipe taking the air 
to the reservoir, so that the pressure shall not exceed a 
given point. In large works pressure regulators should also 
be added. 

Examining, then, the question of distribution of air 
through the works, the author refers to the materials to be 
used for the pipes, the best diameters to give them, the 
joints to be employed, and he adds a note on this subject 
upon compensating joints. He describes the mode of sup- 
porting the pipes, and insists on the importance of testing 
them. Finally, he recommends the following precautions to 
be observed in es' 





8. To draw the air only from the highest part of the re-| econom 
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compressor on ‘the Marihaye, 
and 4 ft. 7 in. stroke, able to supply r Sommeillier per- 
forators, cost, excepting foundations, 3007, Two double- 
action compressors on the same system, 17} jn. in diameter, 
and 8 ft. 3 in. stroke, able to supply ten Dubois perforators 
with double cutters, with the steam engine working at 75 Ib. 
pressure, cost complete, without mains, 10947. The mains 
cost, according to data obtained from near Seraing, 8.12s. 
per yard, for cast-iron mains, 3}§ in. inside diameter, 
joints, bolts, and laying included; wrought-iron pipes, 
244 in. in diameter, cost 4.4s. per yard, joints, bolts, and 
laying including. In forming a preliminary estimate for 
air-compressing plant, it is necessary to allow from 600/. to 
10002 for building and steam boilers. 

The following are some particulars relating to the net 
cost of the compressed air. At Moresnet, a cube yard of 
air compressed to two atmospheres cost °0664 pence. At 
Albert-Schacht, a cube yard of air, compressed to five at- 
mospheres, cost 110 pence. At Gegen-ort-Schacht, a cube 
yard of air compressed to four cost a little 
less than -184 pence. This last price the author suggests 
as a useful basis to be employed in framing an estimate. 

In conclusion, M. Pernolet considers the different. per- 
forators, and recommends particularly the second type of 
the Sommeillier piston compressor, which, theoretically, 
ought to give the best results. He remarks that, in 
practice, there always occur special circumstances with 
each case, which the engineer has to consider as they arise, 
and to give ussistance, as far as possible under different 
conditions, the author appends a table, comprising all the 
general information previously given for the production 
and distribution of the compressed air, in order to give 
a comparative investigation, element by element, of different 
establishments. 





FounDATIONs. 

The Médoc line of railway, from Bordeaux to Panillac, 
traverses a long extent of marshy ground, which has neces- 
sitated some remarkable works on the banks of the Gironde. 
These works, entrusted to two engineers-in-chief, M. Cunit 
and M. Molinos, have been executed differently. The 
first-named engineer, M. Cunit, adopted, as a general 
system, first, for earthworks, to lay out the rail level as low 
as possible, keeping it about 18 in. above high water, and 
avoiding earthwork as much as he could in the marsh. 
Second, for bridges, &c., to excavate the site down to, the 
level of the foundations, and to consolidate the ground by 
driving a large number of bearing piles. M. Molinos, on 
the contrary, wished to employ on the marshes the surplus 
spoil from the cuttings. As to bridges, the foundations were 
made on thick beds of sand. The works of M. Cunit lay in the 
marsh of Arcius. Soon the means employed showed them- 
selves faulty. The road became , and numerous 
cracks and settlements were found in the bridges and cul- 
verts. It became necessary to repair the work. The 
abutments of the bridges were braced together, they were 
surrounded with sheet piling, and protected with puddle. 
These repairs cost a very large sum, and did not, after all, 
result in work that was solid and reliable. Thus in the end 
considerable extra outlay and constant anxiety are the 
results in this case of an undue desire to effect a saving in 
first construction. 

The works of M. Molinos, differing from the one just 
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School, and at the Faculty of Sciences he became Member 
of the a wpcadity. hy bcm se ge oe pee 
in the management Observatory. e are indebted 
to him for some excellent works on mechanics, and the 
perfecting of several instruments, the eudiometer in par- 
ticular. He was an Officer of the Legion of Honour. 





DEAD WEIGHT ON SPANISH RAILWAYS. 
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passengers and of tons of were carried in each car- 
riage in 1871. The result of the two years is as follows: 
Useful Weight Transported. 1870. 1871, 
Number of passengers ess} 1,803,1 1,871,355 
B eatried 1 mile ... -«-| 18,644,423 21,288,266 
Tons gersimile ... 1,118,655, 1,277,295 
Tons of luggage booked ... 2,885) 2,526 
” ” earried 1 mi ove 41,136; 38,370 
Number of dogs booked ... asi: 4,142 3,391 
Equivalent of dogs to tons carried 315 
1 mile ~— eo eae tees 390)- 125,505 
Tons of goods, cattle, &c., booked ... 106,790) 4,327,626 
i » » carried 1gpile| 3,616,838 
Dead Weight Moved. 
tons of weight 
Passengers’ cars to 1 mile 7,964,113} 8,756,236 
e brake vans do. 2,680,457; 2,652,517 
“ae 994,5 1,083,613 
Wagons line eo do. 6,290, 5,919,366 
Passengers’ engine do. 11,472,710) 11,211,603 
Goods engines do. 2,619,687; 2,577,964 
Caleulation for Passengers. tons tons 
Weight of passengers and luggage; 1,159,801) 1,315,665 
Coaches and brake vans_... ---}| 10,644,660} 11,408,752 
Engines Fi ee eee ee-| 11,472,710) 11,211,603 
23,277,071| 23,936,020 
Calculation for Goods. 3,616,818 
Mile tons of goods, cattle, &c. 6,285,109} 4,327,626 
» wagons and brakes 7,072,979 
ie engines on 2,519,687) 2,577,964 
12,421,614) 13,978,569 
From the. preceding figures, it will be seen that takin 
the average of the two years, each passenger with his lean 


running an average of 14.88 miles. has required 13.30 tons of 
dead weight of carriage, or 25.05 tons, including the weight 
of the engine, and that each ton of goods carried 1 mile re- 
uired 1.68 tons of dead weight of iage or 2.32 tons in- 
uding that of the engine; in other oe of each passenger 
with his luggage represents a total load of 9} times his own 
weight, taking in consideration the eo of the carriages 
only, or 18} times his own weight including that of the 
engine, and that each ton mile of goods t 23 times 
its own weight, if that of the carriages is only taken in con- 
sideration, or 3} times including weight of the engine. 
In other words, of the weight carried: with the passenger 
traffic, 5 per cent. only is useful, or paying ‘weight, and the 
remainder 95 per cent. is dead or non-paying weight ; while 
on the goods traffic 3( per cent. is useful or paying weight, 
and 70 per cent. dead or non-paying weight. 
Such enormous disproporti 


is good reason to call the attention of railway companies to 
this important matter. 
It is generally known 


passen are more ey have shown 
themselves, and companies, either for competition or from a 
desire to please the have in ex- 


sa’ urn. 
In this state of things, it would be very difficult for the 

companies to ¢ome to an agreement for reducing the 

in order to diminish expenses, and it, therefore, seems neces- 

sary to maintain high velocities, though it may be un- 


ee i be necessary the presen 
at if it to continue t state ot 
things, so far as it is different with the 





rally at present used, nor should the companies 
the nen cone ee high speeds, Nine or ten 
miles per sega: 9 0 50 Fe ee porte Picco 
which passengers were carried before establishment of 
the railways, and which would nearly be ae chee 
steam navigation, could not be complained of. 

By adopting such 
illations sustained 


@ system, the carriages, freed from the 
at a hi 


speed, could be constructed 
from the concussions 

i 3 it would 
preserved. On the 
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Fe 


i 
Besee 


a aheee Oe unfortunate con- | be utilised 
ditions under which railway transport is effected, and there | C 





on Wy en a peer ing 
i in one i j pointing 
but the ad of, and the necessity for the making of 
entirely distinct lines of railway to be used for traffic 
solely. Ido not know whether any action is taken 
upon the i but I think it is an idea w! ought 
not to be lost sight of, especially as some of the companies 








main lines. 
The existing canals t be utilised so as to form 
of main queda seabine posion of tabsaseiy peer 


but unfortunately their courses 
winding that the distance would be greatly increased. I 
anticipate, however, that before many years have passed away 
they will, under Government contro! ae eg 
rep wy i pee ered Ste es co 
this will not be done at present, mean ubli 

process will go on. Saconciine there ctindabasomeommentel 
a new railway to be made which would accommodate by one 
main line the Midland Counties, the Potteries district, 
the whole of the North of England. Commencing at London 
by connexion with the goods termini of the northern lines, it 
would run to about the nei Leicester, where it 
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mum, simplify the eventually 

great saving, not to panies, but to the nation on 

Sern te ee of al coe = ma 
Manchester, August, 1872. W. H. 





LIGHTNING CONDUCTORS. 
To rue Eprror or ExGisgexine. 
Sir,—At a time when the public mi 


i by this is that as Go m8 cole ae 
an area in any direction equal to its own height above the 
height of the building it is intended to , an extra safe- 
guard is thereby obtained. In cases where it might be con- 
sidered a disfigurement to carry a rope outside a building, 
there is no reason whatever why it should not be carried down 
inside the house. For be it remembered that when lightning 
has a clear path to the earth there is no a 
hended, the real danger is when its path is obstructed or its 
course broken. 

It has been suggested that the copper rope should be con- 
nected with the water pipes themselves, and thus save the 

of the rope. is, however, I consider objection- 
able. If the pipes are made of lead there is a possibility of 
the lightning spark fusing them, and thus causing no small 
inconvenience; while on the other hand if they be of iron, 
the joints indoors are oogne sutet with red or white 
lead, which is liable to destroy metallic connexion. 

The cost of the a is very trifling compared with 
the advantages it o A wire rope of copper of a sectional 
area of 4, or Zin. cost only about 81; while a galvanised 
iron rope ing a sectional area of about 4in. and the 
same length costs about a guinea. The finial of 3 or jin. 
copper rod drawn to a point and electo-gilded at the tip, and 
about 6 ft. long, with socket, may be provided for a sum not 
exceeding half a guinea. 

Thus it will be seen that fora small sum a perfect safe- 
— against the disastrous effect of lightning may be pro- 


Apologising for intruding so much upon your valuable 
space. 


I am, yours obediently, 
; F. Bo 


August 24th, 1872. SSELL. 








New Zzatayp Goip.—The 
from New Zealand in 


was 608,0222. The segregsto 
from its discovery to 
24,961,0212. 


gregate value of the gold 
ts of New Zealand gold 

exports of New 

Sist this year were viene at 


Socrery oF Enorweens.— Arrangements have been made 
be pedo A mfr of me Sey 
ngineers, to-day, to the wor! Ransome Stone Com- 
pany, at East [eden Fg After leaving, the visitors will 
to the adjacent works of the Bessemer Steel and 
Company, which will then be inspected. 


Bzrxetay Coat—The exports of coal from Belgium in the 
pono perp of this — amounted to ee aa 
i 56, tons in correspondin riod o 3 
chief causes of the i Sriiie in this 
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RAILWAY CROSSINGS. 
(Continued from Page 109.) 

WE shall now proceed to investigate a class of 
crossings similar to those given in our last article. 

By referring to that article it will be found that 
all the rt were formed by the intersection of 
two curves; the cases we now proceed with are 
formed by the intersection of a curve and a straight. 

These cases of course come within the general 
enunciation before stated—the straight now being at 
the part next the crossing instead of, as in the former 
cases, next the junction. 

Case I.—Given the lengths of the two radii and 
also the len of straight within the crossing, 
required the distance to and spread of the crossing. 

Let AC and EB be the two given radii and 
BC the given length of straight. We are required 
to find the distance, X C, and the spread of the 
crossing, C, . Frov the point A draw A H parallel 
to BC, and produce E B until it cuts A H in F, and 
from C draw C H parallel to E F cutting A H in the 
point H and join E C. 


E 





A 
The angle A C H is evidently equal to the angle 
of the crossing, as C H is at right angles to BC, 
and A C is a radius of the curve RC. 
In the triangle E BC a 
VE B+BC=EC. 
In the triangle A C E suppose AC greater than 
EC 
—(AC+CE) (AC-CB) 
AE 
AX= oh %—XE) 


AX-—XE 


and X E= Cs 


/(A C+A X) (A C—A X)=X C=required dis- 
tance to crossing. 
X C _ nat sin of CEX 
EC 


BC_ 
EC 
CEX-CEB=AEF 


XC _nat sinX A C 

AC 
_ AEF+XAC=A C H=required angle of cross- 
ing. 

Case IL—Let the construction be similar to 
Case L, and let the data be the two radii and angle 
of crossing, required the length of straight within 
the crossing, and also the distance to it. 

Let AC and EB be the given radii, and AC H 
the given angle of crossing, required the distance, 


nat sin of CEB 


Also, 


AC, and also the length of straight BC within 
the crossing. 
Construct as before. 
AC Xnat sin AC 
A Cxnat cos AC 
And CH=BF 
EB+BF=EF 
EL+A C—gauge=E A 
ve A+EF) (EA—EF)=AF 
AH-AF=H F=B C=required length of straight. 
AF 
EA 
ACH-AEF=XAC, : 
A CxXnat sin X A C=X C=distance required. 
Case I1I.—Given with a similar construction one 
of the radii the length of straight within the cross- 
ing, and angle of ing, to find distance to cross- 
ing and the otht\ radius. Construct as before 
and refer to same figure. 
Let AC be the given radius, BC the given length 
of straight, and A C H the given angle of crossing, 
required the other radius, EB, and the distance 


XC, 
AC x nat sin ACH>=AH 
AC x natcos ACH =CH=BF 
AH—BC=AF 
Let the required radius E B=z 
Then in the triangle AE F 
AE=AL+2 
EF=BF+¢2e 


H=AH 
H=CH 





= nat sin AEF, 


And 
(AL + 2)? = (BF + 2)?4+AF? 
Al?+2ALe+2=BF24+2BF2+ 27+ AF 
— L—BF) = BF*+ AF*—AL? 
F?4+ AF*—AL? 
2 (AL- BF) 

The distance to the crossing (X C) may be found 
as before shown in the other cases, as we have now 
the three sides of the triangle AC E. 

Case IV.—Given one of the radii, the spread of 
and distance to the crossing, required the other 
radius and length of — We have given in 
this case the length X C and the angle A C H, also, 
suppose A C the given radius. 

AC x natsin ACH = AH 
AC xnatcssACH=CH 


. XO _ nat sin XAC=EAC 
AC 
CAH=90°—ACH 
CAH+EAC=EAF 
90° - EAF=AEF 

Let EB the required radius — 

Then in the triangle AEF, 

(2 + LA) (nat cos AEF) =2+BF 
znatcos AEF + LA natcosAEF=7+4BF 
x (nat cos AE F—1)=BF—LAnat cos AEF 

‘ LA ee LEY —~ BF. requl , 


l—cos AEF 


2 
oo8S 





r= 





radius, 
VY (EA+EF)(EA—EF)=AF 

AH —AF=FH=BC = length of straight 
required. 

These are all the cases necessary to be described 
of this class, others no doubt may occur in practice, 
but such would be rare. 

We now proceed to give two numerical examples 
of the foregoing cases. The cases selected are 
Nos. IL. and IV, 

Case IT, 





4620 ft. 
600 ft. 
Angle of crossing A 1 in 9, or 7°.9.16' 
AC x nat sin AC H=A H=4620 x nat sin 
7°.9.16 ‘= 575.25 
ACxnat cos AC H=C H=4620 x nat cos 
7°.9.16/= 4584.05 
And C H=B F=4584.05 
EB+BF=600+4584.05 =5184.05=E F, 
Let the gauge be the narrow e=4.7] ft. 
EL+A C—g=4620-+ 600 -4.71=5215.29=E A 


J ATEF) HA-EF)= 
/ (6215.29 45184.05) (5215.29 —5184.05) 
=569.98=A F 


AH-—AF=575.25—569.98 =F H=B C=5.97= 
uired length of straight. 
A F _, 569.98 _ nat sin AE F=6°,16" nearly 
EA 5215.29 : 
AC H-AEF=7°.9.16—6°.16=0°.53.16=X A C 
AC xnat sin X A C= 4620 x nat sin 0°.53.16'= 
71.437=XC. . 











or required distance to crossing. 


= the required radius. | th 





Case IV. ; 
Let AC be the given radius as before and= 4620 ft. 
Let X C the distance to crossing=71.437 ft. 
Also let the angle of crossing=1 in 9, or 7°.9.16! 
Finding A H as before=575.25 
- And C H as are 
A : _ 71.487 _ ne , 
oe sin X A C= 7630 = 0°.53.16/ 
CAH=90—AC H=90—7°.9.16' =82°.50.84' 
CAH+EAC=EA F=82°.50.84' +0°.53.16'= 
83°.44.00' 
90—E ae F kee 5600 = 9-17 
e required us=z 
Then 2= UA nat cos AE F—BF_ 
4615.29 6° 16. ssh.0s , 
5.29 x cos 6°.16—4584.05 __ 
—y AT =612 nearly. 

This difference from the radius, as given in the 
preceding case, is to be accounted for by not having 
given the distance X C out to a sufficient number 
of decimal places, and also from the fact of not 
using a sufficient number of decimal places in the 
present calculation. The answer, as found is, how- 
ever, sufficiently correct for all practical purposes : 


A (5215.29+5184.05) (5215.29 —5184.05) 
=569.98 


AH-A F=575.25 —569.98=5.27=F H=BC, 
or required length of straight, as before. 

This kind of crossing is very useful in places 
where there is a scarcity of , a8 it will be seen 
that the lead of the crossing is much shorter than if 
there had been a single curve from the crossing to 
the point of junction, keeping, of course, the spread 














e same. 

The numerical examples which have been given 
might have been more illustrative of the above 
point, as it will be seen there is only 5 ft. 3 in. of 
straight inside the crossing, and the lead would only 
require to be oy about 13 ft. or so, to have 
given one curve from crossing to junction; but the 
principle remains the same, and to form junctions 
in this way will be found of great convenience to 
the engineer or contractor in many cases which may 
come into his practice. 

(To be continued.) 


NOTES FROM GERMANY. 
Born, August 26, 1872. 
Prices or Iron. 

Tue prices of iron have advanced again during the month 
of July in western Germany, partly owing to a dearth of 
coal, in consequence of the great colliers’ strike in West- 
phalia, partly to the still increasing demand; they have 
now reached a pitch which they never had before, not even 
in the most prosperous times before 1857. Prices actually 
paid are per ton: 

Carbonate iron ore 
” ” eee 
Brown hematite (manganiferous) 
Specular iron ore ... ese eee ove 
assau red hematite, of 45 per cent. ... 
Charcoal spiegeleisen 2 oes eee 
‘ 1 oe ove 
‘white and ‘mottled 
Coke spiegeleisen 1st 
2nd 
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i eee one 
% Cite and mottled pig 
Sheets, Ist ... on én 
Slabs ine ot 
Puddled steel ° 
Hammered bar iron 
Rolled “a 
Wire iron ... . 
Flatiron ... : os se 
Puddled bars Sse IREEEN ieee te 
The order-books of all works are filled, and none are 
willing to accept a new order for fixed delivery ; in fact, 
the ironmasters, not long ago se very despondent, now govern 
the market with an iron rule. The sheet-rolling mills have 
raised their prices on July 20th only 10 per cent. Where 
we shall still come to, nobody knows, but a collapse must 
inevitably soon follow this inflation of trade. 


A Coat-Prr Reorenep. 

A great catastrophe happened on 1st of July, 1867, at 
the coal mines of Nene at Lugau, near Zwickau 
in Saxony, when the only shaft of the mine suddenly gave 
way, and 101 miners were buried alive, and left to die 
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-cut leading to the shaft, 1500 ft. 
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and eighty-two bodies have been found together in mane cross- 
w two 
men were found last year in the shaft itself, where they had 
been caught whilst trying to make their escape. It was a 
ghastly spectacle to find the remains of these poor sufferers 
in all kinds of attitudes, which gave witness of the agonies 
which they must have undergone before life was extinct. 
The decomposition of their remains.was generally so far 
advanced that, when touched, parts fell off; only in afew 
instances the muscles were still preserved, and had a waxy, 
translucent appearance. Their clothing was best preserved, 
such as their felt hats and leather belts ; the oil horns, also, 
partly filled, and the lamps, of which the wicks were very 
long drawn out, so that it seems the poor victims were 
suffocated as the air became more and more exhausted. 
The body of the captain was recognised by the fathom 
chain and the note-book, of which the paper was so decayed 
that nothing could be distinguished. The remainder of 
the number was found some days later, and all were buried 
in twelve coffins in one large grave by the side of a simple 
bit handsome monument, which had been erected in the 
cemetery previously, and which will record to posterity that 
101 brave men lost their lives in pursuit of their peaceful 
occupation. 








RANDOM NOTES FROM NORTHERN INDIA. 
N.W. Provinces, July, 1872. 

In December last a project was started by Mr. Leanard, 
Chief Engineer of Bengal, and some other civil engineers, 
for the- foundation of scholarships at Cooper's Hill College, 
and circulars asking for subscriptions were sent to all civil 
engineers in Government employment. This project has 
been partially successful, as about 1200/7. have been sub- 
scribed (chiefly in Bengal) to what bas been styled by the 
originators “The Indian Public Works Civil Engineers’ 
Fund, for the Endowment of Cooper’s Hill College,” but 
an analysis of the list of subscribers shows that it has not 
met with a warm and cordial reception from the members 
of the profession out here; for some of the leading and 
best known names are absent, and not quite one-fifth of the 
civil engineers in the employment of the Public Works De- 
partment have given support to the movement. From this 
it will appear that the name of the fund is somewhat pre- 
tentious, and some engineers have, through the press, pro- 
tested against a movement which has only received the 
support of one-fifth of their number, taking to itself the 
title of the Indian Civil Engineers’ Fund. 

It is not easy to ascertain the opinions of men who 
are so scattered, and who are altogether without any bond 
of unién as the civil engineers in India are; but o>serva- 
tion, and many conversations with brother engineers, long 
since led the writer of these notes to believe that Cooper's 
Hill College was looked upon with disfavour by the majority 
of the members of the profession out here, and the result 
of the endowment project clearly points in that direction. 
The engineers of the D. P. W. would*tiiuch rather see 
their members recruited from the open profession at home, 
where they know that men of practical training could 
always be found if more liberal terms were offered; and 
the shameful anomalies which are allowed to exist here 
were wiped away, once and for ever. " 

The largely-signed memorial to the Secretary of State, 
in which the civil enginéers of the D. P. W. asked for 
the removal of the grievances under which their body 
labours, has, it is stated, been at last sent home to the 
Secretary of State, after having been detained in Calcutta 
by the Government of India for more than a year. The 
cause of this protracted delay in forwarding the engineers’ 
memorial to the Duke of Argyll, has not been explained. 
Some five years back, Colonel (now General) Strachey 
put forth a programme for the construction of a large 
number of important irrigation canals, to be made through 
the direct agency of the State. by their own engineers. 
His conception was to establish over India what he called 
“ protected areas,” where famines caused by periodical 
drought would be impossible, and so situated with reference 
to unprotected districts, that the latter could, in times of 
famine, receive food from the irrigated plains. © This idea 
was warmly taken up, and numerous surveys for new 
canals, and for improving, remodelling, atid extending old 
ones, were set on foot; but they have since gone loitering 
on with apparently little or no results. In Oudh, the 
North-West Provinces, and the Punjab, some extensive 
schemes have been surveyed, amongst which may be men- 
tioned the Sardah Canal, the Eastern Ganges Canal, the 
Lower Ganges Canal, the Agra Canal, and the Sarhind 
Canal. All these, with the exception of the two latter, do 
not extend beyond paper, and are still castles in the air. 
On the Agra Canal, which has been steadily pushed on 
during the past two years, fair progress has been made, and 
the following extract from an Indian paper will show the 
present state of the Sarhind Canal :—* Great progress has 
been made between Roopur, the head of the canal, and 
Loodiana, a distance of some forty miles—so far as excava- 
tion is concerned ; but the remaining five hundred miles or 
so, of which the canal will consist, are still in the clouds, 
Even on the upper section, we are informed, the masonry 


works are not begun, nor the designs settled, although de- | °™™ oo 


tailed plans and estimates were submitted 
approved as long ago as 18! 
cussing designs of a weir 
how long will they be in 
That very little real pr 


and provisionally 








of the contemplated work of insurance against famine in 
this country has, been made, is a fact that is. becoming very 
apparent, and has lately been much commented on. This 
delay is attributed to a variety of causes by the papers 
which have lately been written on the subject, namely, 
defective administration, a superabundance of red-tape, too 
much circumlocution, inasmuch as projects have to pass 
through too many hands, and that there are too often more 
than four wheels to the coach ; and lastly, that the changes 
of personnel consequent from furloughs, retirement, and the 
endless shifting about which takes place in India are all 
detrimental to satisfactory progress. This constant moving 
unsettles men, and prevents them from making a reputation 
on, or taking much interest in any one work, and so their 
zeal is fretted away over different posts. 

The enclosed extract from one of your Indian contempo- 
raries will show that the engineers who are in charge of 
the new works lately started under the direct agency of the 
State, are not allowed to shake the pagoda-tree to any 
great extent: “It can scarcely be intended as a permanent 
arrangement that the chief engineers of such works as the 
Sardah Canal, or the Indus Valley Railway, should be paid 
only from 1100 rupees to 1600 rupees a month. At pre- 
sent the responsible officers in charge of the Sardah Canal, 
the Sutlej Canal, the Holkar (State) Railway, the Hydera- 
bad (State) Railway, the Orissa Canals, the Agra and 
Eastern Jumna Canais, the Lower Sutlej Canals, and one 
or two more large undertakings are ranked as Superintend- 
ing Engineers, third grade, drawing 1100 rupees a month, 
or only 150 rupees more than an executive engineer in 
charge of the most ordinary buildings and roads division. 
Such remuneration seems inadequate, whether compared 
with the responsibility of the position, or with the emolu- 
ments of other branches of the service, and of similar posts 
under private employers.” That engineers, when their 
duties and responsibilities are considered, are the worst paid 
officials in India, and that they have fewer prizes to look 
to, or hope for, than other services, is patent to all. 

It is stated that Lord Northbrook is at present revising 
the table of precedence (which sadly needs amendment), so 
that it may not, perhaps, be too much to hope that. civil 
engineers may at last be allotted a social position worthy 
of themselves and their, profession, and be no longer, as 
they are at present, totally ignored on all official and 
public occasions, when the veriest boy ensign, or the 
youngest civilian takes precedence of the oldest and most 
experienced (civil) engineer officer. 


VIENNA UNIVERSAL EXHIBITION, 1873. 

We publish this week, on page 155, a section of the ma- 
chinery annexe, in course of erection in connexion with the 
forthcoming Exhibition at Vienna, and we subjoin the follow- 
ing Summary of the answers to a series of questions of import- 
aneeé to exhibitors, which Her Majesty’s Commissioners for the 
Vienna Universal Exhibition have obtained from the Director- 
General of the Imperial Austrian Commission, Baron vor 
Schwarz-Senborn. The summary is as follows: 

As it is important to assure in time the engines and 
steam boilers intended to set in motion the machines exhi- 
bited in the English section of the Machinery Hall of the 
said Exhibition, the attention of English manufacturers 
is called to this opportunity to exhibit either fixed steam 
boilers, fixed steam engines, or portable engines, and also 
steam engines and steam generators for service in the 
yg, ered yond ae alia ddai 

Machinery and apparatus specially adapted to uire- 
ments of the Exhibition, may also be supplied by exhibitors, 
as, for instance : 

Boilers for the production of steam for engines. 

Steam engines for driving the main shafting in the Ma- 
chinery Hall. 

Gas and water power engines, for driving single machines 
and groups of machines. 

Large and small pumps for water works and fountains. 

Travelling cranes with normal gauges of 1.5 metre (4 ft. 
11 in.) from centre to centre,* for service in the Machinery 
Hall. Overhead travelling cranes with winch and moving 
gear, with a gauge of 10.5 metres from rail to rail, for the 
erection of heavy pieces for the Machinery Hall. Hydraulic 
lifts for raising persons. Portable engines for the service 
outside the Machinery Hall. 

Exhibitors supplying such machines and apparatus in- 
tended for special scrvice during the Exhibition will enjoy 
special privileges, to be arranged between them and the 
Director-General. 

If British makers lend cranes, hoists, boilers, engines, &c., 
for use of British exhibitors, no fees will be levied by the 
Imperial Austrian Commission for the use of the same b 
British exhibitors. But if British exhibitors lend suc 

i for the use of foreign exhibitors, arran ts 
will be made by the Austrian Director-General to i Seannify 
British exhibitors for the use of their machinery. 

The power required to set machinery and main shafting 
for driving machinery in motion will be supplied by the 
Austrian Commission, and exhibitors willin no case be 
for motive power supplied by the main driving shafts, in the 

a 


The moving force will be transmitted by two horizontal 








volutions per minute is the speed rate. 
The ibitors have to supply the pulleys for the main 
shafts, as well‘as any other gear and driving bands, at their 


» M intended to be worked will be in the 
content aan gallery of the Machinery Hall. — 
The preservation, cleaning, and oiling of the main shafts 
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shafts of a diameter of 0.09 metre (about 4.39 in.), and 120 re- | addressed 


will be attended to by the Austrian General-Manager, but 

exhibitors will have to attend to the preservation and oiling 

at Geiger copped by them, as also to the security of their 
ps. 

Brickwork foundations in, the Machinery Hall must be 
built at the cost of the exhibitors, and be finished and ready 
for receiving the machinery by the 15th of March, 1873 ; but 
the brick foundations andthe stonework for engines and steam 
boilers, &c., employed for —-* motion the machines ex- 
hibited, will be constructed by the Austrian Commission ac- 
cording to the plans of the exhibitors. 

The main lines of pipes for water, steam, and gas will also 
be laid by the Austrian Commission, and the exhibitor has 
only to supply the connecting pipes with his machines. 

oals from a nus Sain pad Prussian coal mines, and 
feeding water ilers, &c., supplying steam engines, driv- 
ing machinery in the Machi will be supplied by 
the Austrian Commission free of expense. Stokers will also 
be provided for the steam boilers lent for service in the Ex- 
hibition, or, if the exhibitor should prefer to employ his own 
ai the wages of the latter will be paid by the Austrian 

mmission according to the fixed tariff. 

Should an exhibitor wish to burn wood, he will likewise be 
provided with it. 

The whole Exhibition ground will be drained by a system 
of drainage pipes carrying water and liquids to the Danube, 
and every measure has been taken to have a suflicient supply 
of water in all parts of the Exhibition. 

Water will be furnished at a pressure of about 24 ft. at low 
pressure, and about 120 ft. at high pressure. 

Gas will be furnished by the Imperial Continental Gas 
Company at the usual pressure. 

Steam pressure generally at 5 atmospheres, about 70 to the 
square inch. 

Steam pressure in foreign boilers is not limited, but they 
will be subject to the Austrian laws and regulations. 

Single boiler-houses are being erected at the rear of the 
Machinery Hall, about 40 ft. distant, but a special boiler- 
house for British boilers will be built by the Austrian Com- 
mission. . 

Plans furnished by the British Commission for British 
boiler-houses will be adopted if the British Commission will 
undertake the execution of the same. The erection of British 
boiler-houses is especially desired, in order to show the in- 
genuity and workmanship of British construction. 

Traction engines, locomotive steam carriages for ordinary 
roads, steam omnibuses, and similar kinds of self-propelling 
vehicles, will be allowed to run about during the Exhibition, 
_in some parts of the park and the Exhibition grounds. In 
fact, traction engines, road rollers, self-propelling steam 
carriages, steam omnibuses, and steam pleasure carriages will 
be very welcome. 

There will be some work of importance to be done by steam 
road rollers, and, in case of any work performed for the in- 
stallation by traction engines or road rollers, all expenses 
will be paid by the Austrian Commission. 

Tn case of railway locomotive engines and carriages being 
sent to the Exhibition, the rails for them to stand upon must 
be provided by the exhibitors, and it is very much desired 
that rails from England should be sent to Vienna as exhibi- 
tion articles. 

There. will be competitive trials with steam fire engines, 
and the jury and exhibitors are invited to send special 
engines for this . Such engines will be considered 
as objects of exhibition, and if lent for use, fuel and care 
will be at the charge of the Imperial Austrian Commission. 

There will likewise be special trials held with agricultural 
machines and implements in fields in the neighbourhced of 
Vienna, or in such places as can be easily reached by the 
Exhibition Railway. 

Agricultural machines will not be exhibited in the 
Machinery Hall, but in a pavilion specially built for that 


. ‘All machines, &c., intended for the Exhibition will be 
admitted to the Machinery Hall from the 1st of February till 
the 15th of April, 1873, inclusive, and must be set up by the 
25th of April. 

Machines and apparatus arriving in pieces, and consisting 

of heavy and bulky parts, must be set up by the 15th of 
April. 
Blate is particularly desired to be sent to the Exhibition ; 
the slate will stand a chance of being sold with advantage 
at the close of the Exhibition, the Austrian slate being only 
fit for roofing. 

It is also desired by the Director-General that fittings, 
show-cases, cloth for the covering of walls, window glass, 
&c., should be sent from England to Vienna; these would 
be considered as exhibition objects, and could be sold at the 
close of the Exhibition. 

idering the bad and very costly experiences of all 
foreign Commissions at past London and Paris Exhibitions 
in storing empty packing-cases, the Director-General of the 
Austrian Commission-has made special arrangements in this 
respect offering every possible facility. “ He has secured near 
the Exhibition s a large space for “empties,” which 
he offers gratis to the foreign Commissions. On this space 
a moderm building will be erected, and a very moderate 
rate charged acco! to a fixed tariff based upon the actual 
outlay of cost. It will be connected by rail with the Exhibi- 
tion buildings, so that all empties can be sent direct to this 
shed. No previous Exhibition has afforded such facilities for 





this peeoee. ) i 

All applications for information, space, &c., are to be 
to Philip Owen, Esq., Secretary to the Royal 
British Commission for the Vienna Universal Exhibition, 
41, Parliament-street, London, 8.W. 





Jersey Harsovr Worxs.—Some important breakwater 
and harbour works are about to be carried out at St. Heliers, 
Jersey, by Sir John Coode, C.K. The first stone of the 
breakwater, which is to form the g arm of the har- 
bour, was laid yesterday with much ceremony. We shall 





publish a description of the works next week. 
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TENDER FOR GOODS LOCOMOTIVE; STOCKTON AND DARLINGTON RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. WILLIAM BOUCH, LOCOMOTIVE SUPERINTENDENT. 
(For Description, see Page 156.) 
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GOODS LOCOMOTIVE; STOCKTON AND 
* DARLINGTON RAILWAY. 

On no line in England has there up to recent times been 
so great a variety of locomotive stock as on the old Stock- 
ton and Darlington Railway. Beginning with the primi- 
tive engine No. 1, *‘ Locomotion,” which has seen its day, 
and is now pl on a pedestal in front of the Darlington 
station, and @nding with the heavy goods and mineral 
engines which we are this week enabled to illustrate, through 
the kindness of Mr. William Bouch, who has supplied us 
with the drawings at our request, the stock has included an 
almost endless variety of types. 

The work to be done on the Stockton and Darlington 
line is of a very heavy character, and the engines we now illu- 
strate weigh over 87 tons each in working order, and 
have six wheels coupled, and inside cylinders 17 in. in 
diameter, with the unusually long stroke of 28 in. The 
heating surface also is large, so that the engines are of a 
very powerful type, while they also include many novelties 
of detail which give them a special interest. What these 
peculiarities are, will appear in the course of our description. 

The cylinders are fitted with solid cast-iron pistons, i.e., 
having no cover bolted on. These pistons have each one 
cast-iron packing ring run with white metal and sprung 
into its place. A brass tongue crosses the joint and is kept 
in place by a spring butting against the packing nearly 
all round the piston and with its ends resting on the 
tongue, the latter has a lip projecting beneath the packing 
ring, thus preventing all chance of its coming out. 

The piston rods are of steel, and. are attached by keys 
to the cross heads in the usual manner, The slide rods are 
of Bessemer steel throughout. The crossheads are of the 
usual double-cheeked pattern, with gudgeon and two motion 
blocks. 

The motion bars are made trough-shaped top and bottom, 
and have a rubbing surface 4 in. wide on each; they are 
not carried up to the cylinders, but attached by feet to the 
underside of a strong angle stay passing between the frame 
plates. This plan recommends itself as affording greater 
facilities for packing the cylinder glands, and gives a better 
working space underneath for repairing the engine. The 
other ends of the motion bars are attached to the motion 
plate by feet in the ordinary way. 

The eccentric straps are cast steel, and the link motion 
is of the ordinary shifting skeleton type, the lifting 
links having broad wings forged on, and wide enough to 
prevent the eccentric-rod bolts from coming out at their 
greatest travel. 

The crank axle is of forged iron, the cheeks having each 
a wrought-iron strap shrunk on. This method has been 
proved by experience to afford a certain amount of safety 
in case the axle should be fractured through one of the 
cheeks. 

In addition to the injector, there are two short-stroke 
pumps, the right-hand one of which is used to pump the 
water direct into the boiler, or it may be made to throw the 
feed water into the chamber surrounding the chimney by 
opening the valve seen on the right side of the engine 
near the motion plate (see the two-page engraving), the 
water being prevented from entering the boiler by the 
pressure on the back of the boiler clack; but we will return 
to this in describing the chimney feed heater. 

The left-hand pump is used only as a boiler feeder, and 
draws its supply either from the chimney feed heater, or 
direct from the cold water tank by closing the valve and 
cutting off the communication from the former and opening 
the valve leading to the latter. 

The axle-boxes are entirely of brass, and lined with white 
metal, and the axle guides are fitted with wedges to take up 
the wear. The cross springs have adjustments as well as 
all other springs. The wheels are of wrought iron with 
wrought-iron case-hardened crank pins, and steel tyres. 

The boiler is supported by and slides upon the motion 
and pump plates. The tubes are cambered downwards at 
the ends entering the smoke-box for the double purpose of 
forming a heat trap, and also to give them a certain amount 
of longitudinal elasticity, and thus enable them to better 
adapt themselves to expansion and contraction. 

The fire-box has a longitudinal midfeather, and in place 
of the ordinary roof ribs, the outer case is made flat, and 
stayed through to the inner box, this im addition to being a 
much stronger arrangement than the roof ribs, possesses the 
additional advantages of three-quarters of a ton less weight 
on the back or trailing axle. We believe this method of 
staying the roofs of fireboxes originated at Shildon Works, 
and was practically carried out there about 10 years ago. 

The steam dome is placed at the end next the chimney, 
this position having been chosen in designing the engine 
for the purpose of giving more weight on the leading 
wheels, and also. because the boiler barrel, having to be cut 
for the steam pipe, would be stronger if the dome was placed 
next the tube plate than in any other part of the boiler. 
In practice this position is found to be all that could be 
desired, giving dry steam. 

For the further purpose of strengthening the dome and 
the boiler at that part a malleable iron ring 8 in. by 1 in. is 
shrunk on the former at the base, whilst the latter is 
strengthened also by a ring rivetted in along with the joint 
at the base of the dome. 

The dome contains the throttle valve, which is a double 
valve, the smaller part being attached to and first moved 
by the steam handle, and when steam is once admitted to 
the cylinder, the large valve may be moved with ease by a 


projecting lip on the small valve catching it, and without 
the usual violent jerking. 

The safety valve balances are made much longer than 
ordinary, and this is found to be quite effectual in preventing 
any excess of pressure arising in the boiler, owing to the 
safety valves not, as in ordinary cases, being able to release 
the surplus steam in time to prevent over pressure. 

There is a steam cylinder brake, placed between the 
middle and trailing wheels, one cylinder on each side. The 
brake straps of these brakes clasp the top of each wheel, and 
are faced with cast-iron brake blocks. 

The reversing lever has a peculiar arrangement of screw 
reversing gear. In place of the usual notches, a revolving 
screw is substituted, and a corresponding bevilled notch bar 
on the lever is made to fit into the space beween the threads, 
so that on lifting the notch bar, the lever may be thrown 
backward or forward, or allowing the notch bar to catch in 
one of the spaces, and revolving the wheel handle attached 
to the end of the screw, the lever may be screwed along 
even with full steam on the slide valves. 

This is an arrangement peculiar to the Stockton and 
Darlington Railway, and originated at Shildon Works some 
ten years ago. 

The fire door is double, and sliding in two halves, both 
of which are perforated with long vertical slits, which open 
for the admission of air on first pulling the fire-door lever ; 
afterwards both doors are opened for admission of fuel b 
any additional motion which may be given to the lever. 

We now come to the feed-water heating apparatus. For 
this purpose the chimney is formed of an outer and inner 
barrel, thus making an independent annular space. The 
smokebox top also has in connexion with the annular 
space a jacket for storing and further heating the feed, which 
is projected by the right-hand pump, and falls in minute 
streams from the end of the pipe, which leads to the top 
of the chimney, as shown in the sections, This pipe is 
formed or continued into a ring, having numerous small 
holes on the lower side, and in falling from these holes the 
water is further divided by a plate, also holed, and is met 
by jets of steam thrown in from the exhaust or waste steam 
from the cylinders, the pipes for which are shown in the 
end elevation (see Fig. 8, page 151), near the base of the 
blast pipe. 

This arrangement works very well, and has given no 
trouble. It has especial advantages for engines making long 
runs, and the saving effected is found to amount to 
about 5 per cent. of the fuel. 

The total weight of the engine in working order is 37 
tons, distributed as follows: 


On leading wheels 
» driving ,, 
» trailing ,, 


The centre of gravity of the engine will be found to be 
located in front of the middle wheels, and thus in the pitching 
of the engine, considered as a simple carriage, it would 
be less liable to leave the rail than if the centre of gravity 
of the engine had been located behind the middle axle. 

The tender, which we illustrate on page 154, is carried 
on six wheels, and has nothing very particular calling for 
attention or remark. The tank is one of the ordinary horse 
shoe description, and is carried by a wooden frame, the 
construction of which is shown by the illustrations. 

The weight of the tender in working order, carrying 1800 
gallons of water and about 3 tons of fuel, is 26 tons 9 cwt. 
8 qrs. distributed as follows: 

Tons. cwt. qrs. 
eve 9 13. 2 
oo Saeee 
ove e328 


Leading wheels 
Middle ,, 
Trailing ,, 


Total 2% 9 8 

Appended isa list of the principal dimensions of the 
engine and tender, and particulars of specification. 

General Arrangement.—Inside cylinders, inside frames, 
six wheels all coupled, all between smokebox and firebox, 
tender on six wheels, double brake gear, 1800 gallon tank. 

Total wheel base ... die pas 87 ft. 2} in. 
Total heating surface... ee 1432 square feet. 

Boiler Barrel.—Lowmoor plate 4, in. thick, —— to 
tube plate, double-rivetted longitudina] joints, and double- 
rivetted barrel joints, length 14 ft. 6in., mean diameter 4 ft., 
bursting pressure about 700 lb. per square inch. 

Dome.—Double rivetted to boiler barrel, welded 


flanged top and bottom, height 3 ft. lin., inside di 
2 ft. 3 in., thickness of plates } in. ; 

Firebox outside. — Lowmoor te gin. thick, double 
rivetted longitudinal joints, single rivetted joints, 
flanged and double rivetted to boiler barrel, flat crown plate 
4 in. below boiler top, length 5 ft. 3 in., width at bottom 4 ft., 
at top 5{t., depth below boiler barrel 3 ft., height 6 ft. 9 in., 
malleable iron firebox ring, malleable iron firehole ring. 


Firebox pve gee vein. thick, with copper roof | ti 


plate 4 in. thick, length at top 4 ft. in., at bottom 
4ft. 8} in., width at top 4ft. 1,im., at bottom 3ft. 5}in., 
height from top to bottom of tube plate 5ft. 9}in. Partition 
= thick, tube plate lin. thick, below bottom of boiler 
1 js in. thick, copper stays Jin. diameter, arranged in 

triangles at 4jin. centres, iron stays above fire door jin. 
diameter, iron roof bolts, heating surface 132 square feet. 

Ashpan.—10 in. deep, _ yy front and back dam 

Tubes —Number 168, length 14 ft. 11} in., diameter 2 in. ; 
enlarged through smokebox tube plate to 2} in., centres 2 in., 
heating surface 1300 square feet. 





y That Base-—From leading 
oO 


joint 
diameter | i 





Smokebox.—Diameter outside 5 ft., length 8 ft. 2in., thick- 
goo 

Chimney. — inside at root 165 in., at 16 in., 
pales Sem emnahahon 6 0. 8 in., thom ball fo Syigl 

Frames.—Plates 1 in. thick, a Sr 2in., 

8 ft. 1} in., distance between 4 ft. 1 in. 

Frame Stays.—Buffer beam 4}in. wood, with 3 in. iron 
plate outside. Slide spindle stay 54 in. le iron, 1} in. 
thick. Motion stay 3 in. plate, 4 ft. 5 in. leading 
wheels. Back stay jin. plate, 2 ft. 7}in. behind middle 
wheels. Pump stay forged iron 8 in. x 1} in. 
plate, two # in. lates with 8} in. angle iron. Fence rail 3§ in. 
wood with 3 in. iron plate outside. 

Cylinders. in. diameter, 28 in. stroke, centre and centre 
2 ft. 5 in., fixed at at inclination of 1 in 9.3. 
. -Pistons.—Cast iron 3 in. thick, cast iron packing rings run 
with white metal. 

Motion Bars.—Cast iron 4 in. wide. 

Blast Pipe.—Inside diameter 5in., height above top of 
tubes 14in. 

Valve Gear.—Skeleton link motion, lifting link connected 
at top of expansion link. 

Two Pumps.—Cast metal, diameter of ram 4} in., stroke 
4} in., brass flanged clacks. 
Wheels.—Di . 8h in., tyres 5} in. x2 in., 


cast steel, 16 spokes 3} in. x 1} in., and 3 in. x 1} in., rims 5} in. 
X2}in. at centre, and l}in. at edge, diameter over tyres 


to middle 7 ft.9in. “From 
middle to back 5 ft. 3 in. 18 ft. 
Azles. 
Leading 7 in. diameter, journal 7 in. diameter by 7 in. long 
Middle 7 in. ”» ” in. ” »- in, ” 
Back 7 in. ” ” 7 in. » » Vin. 4 
Azle Boxes. 
Brass with brass keeps. 
Leading 14 in. deep, 10} in. wide, 63 in. bearance 
Middle 14in. ,,  10jin. ,, 6fim, ,, 
Back Mh. , Missa Sms 


Azle Box Guides. 
ban fitted with wedge liners. 


Leading 16} 5 in. x ljin., 
Middle 164 Sin. x 1} in., 
Back 164x5in.x1jin., 
Springs. 
Leading ; length 2 ft. 5} in., breadth 3} in., No. of plates 18, 
thickness # in. 
Middle ; length 2 ft. 11}in., breadth 3} in., No. of plates 21, 
thickness 3 in. 
Cross spring ; 3 ft. 8} in., breadth 6in., No. of plates 12, thick- 
ness # in. 
Top plate of leading and middle springs }in., and camber, 
weighted 2 in. 
Top plate of cross spring §in. and camber weighted 2 in. ; 
ig in. division plates. 
Feed Pipes.—Copper with vulcanised union pipes. 
Hauling Apparatus.—High and low couplings for trucks 
"Defy Aapeeten spring but 
u Apparatus.—Four volute spri ers. 
Pressure e.—Bourdon’s. Full Sate dial 250 lb. 
maximum. ; 
Brake.—Steam cylinder on each side. 


TENDER. - 5 

Tank and Well.—Plate 4 in. thick, 3 in. angle iron, }in., 
rivets, 1} in. centres. . 

Frame.—W ood 18 ft. 3 in. by 7 ft. } in. by 1 ft. outside. 

Wheels.—Centres 3 ft. 7 in. Lisensten , tyres, 54 in. by 24 in. 
Lowmoor weldless. 

Wheel Base.—From leading to middle 5 ft. 6in. From 
middle to back 5 ft.Gin. Totalilft. = ; 
ae: in. diameter, journals, 4 in. diameter, 8 in. 

ng. 

ale Boxes.—Metal with brass steps, and metal keeps. 

Azle Bow Guides.—Cast metal. 

Springs —Length, 8 ft., breadth, 3 in., No. of plates 18, 
thine +s in. top plate + in., weighted camber, 2 in. 

Hauling Apparatus.— High and low couplings for trucks 
and chaldron wagons. : 

Buffing Apparatus.—Four volute spring buffers, and two 


intermediate volute sprin 
Brake Gear.—Wood on wheels, screw above foot- 
board. ‘ 








Guygrat Scort’s Mops or Treatine Sswacz.—The 
Local Board of West Ham District have determined to erect 
the necessary appliances for testing on a large scale General 
’s lime ond emnene preiee Se Se Their re- 
i following recommendation 

Mr. Lewis Angell, C.E.: 1. That the system is fi 
any other at present before the public, while ~ 
come are at least equal. 2. It has the approval 
i who differ u sake — 
fa re’ to, an 
le bent aed Government In- 
Ham case. 
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ATLANTIC CABLES; SAILORS AND 
ENGINEERS. 

DECIDEDLY we seem threatened with a plethora of 
Atlantic cables. We have three in full working 
order, and two more are to be laid next summer. 
Qne of these—the duplicate French Atlantic cable 
—is contracted for by the Telegraph Construction 
Company, and is in process of manufacture at 
Greenwich. ‘The other—of which we gave some 
details last week—is contracted for by Hooper’s 
Telegraph Works Company for the Great Western 
Telegraph Company. Both cables are to have their 
European point of departure at the Land’s End. 
The French Atlantic Company’s cable will extend to 
Halifax, and from thence on to the coast of Long 
Island, from whence a wire will be laid under- 
ground to New York. The cable is similar to the 
first French Atlantic, with the exception of a light 
whipping of yarn outside all, to keep the steel wires 
in place when they break, so as to prevent them 
protruding and wounding other parts of the cable 
with which they may come in.contact—a danger 
from which all the three Atlantic cables hitherto 
laid have suffered. This cable will be laid from 
the Great Eastern, and it, no doubt, will be laid 
under the superintendence of Captain Halpin, who 
has succeeded Sir S. Canning in the direction of the 
Telegraph Construction Company’s works at sea, 
and under whose superintendence the British-Indian 
and British-Indian Extension cables have been laid. 

Now that submarine telegraphs are firmly estab- 
lished, naval officers abound in submarine telegraphy. 
We have naval officers at the head of the Telegraph: 
Construction Company, the French Atlantic Com- 
and the Telegraph Company 


pany, 


It seems (if we take rather a narrow view of the 
case) as if submarine telegraphy has been brought 
to perfection by engineers and electricians for the 
benefit of sailors, who, swooping down at the right 
moment, haye secured all the most prominent posi- 
tions, and are reaping the benefit of the at age 
far as the positions of office go, which has been 
built up by contractors, engineers, and electricians, 

We believe this exaltation of sailors, as it were, at 
the expense of the engineers, electricians, and others, 
originated in a misconception on the part of the 
City capitalists as to the extent to which the success 
of the Atlantic cable was due to the captain of the 
ship rather than to the engineers in charge of the ex- 
pedition. This ms Tay. fay appears to have re- 
sulted from the modesty of the engineers in failing to 
take any notice of the audacity with whieh a sailor, 
in returning thanks at a large public dinner in Liver- 
pool, thanked the engineers for the assistance they 

ad afforded him in laying the cable. The facts 
being that the sailor in question was under the 
immediate orders of the engineers, and had very 
little to do which any other captain could not have 
done. We know that there is a considerable amount 
of disappointment and disgust amongst the men 
whose energy and ability solved the problem of 
Atlantic telegraphy, at the turn events have taken 
in submarine telegraphic administration since the 
success of their efforts. 

The feat accomplished, the public wanted to 
know who to applaud, and a sailor, stepping 
smilingly forward, made his bow, exclaiming, 
‘*Gentlemen, behold me!” was immediately car- 
ried on the shoulders of the City men who dic- 
tate in these matters to all those lucrative ap- 
pointments of managing directorships, &c., which 
are so easy to hold, since they require no special 
knowledge on any subject—the heads of departments 
finding all the special knowledge—but only that 
amount of self-assertion and audacity which is 
likely to ride down co-directors having less energy 
or more modesty. 

Sailors, being thus raised to the highest posts by 
the City magnates, immediately began to thrust the 
engineers out or down, and their own cloth in 
as much as possible, and thus we have, amongst 
others, the post recently held for many years by 


© | Sir S. Canning filled by a captain in the merchant 


service. It may be argued that as success has since 
attended the change, therefore it was right, or, 
at least, that no harm was done. No doubt, in a 
commercial point of view, no harm has followed 
as yet, but we are not so sure that the step, even 
in a commercial point of view, is a wise one. The 
state of the case may be briefly stated thus : Setting 
aside the earlier labours of Wollaston, Newall, and 
Liddell, E. Clark, and L. Clark, Webb, Varley, 
Bright, Woodhouse, Henley, Preece, France, and 
many others, we come to the time when Canning, 
aided by Clifford, Temple, London, Willoughby 
Smith, and Laws, laid the Atlantic cables, the 
initiation of the whole affair having been greatly 
due to Cyrus Field, Saward, Lampson, and Glass 
During this time the machinery and system of 
work had become perfected, and a large staff of 
engineers and electricians organised in one com- 
pany. ‘The ships in the same company are still 
fitted out by Mr. Clifford, and are then, together 
with the old staff, who are thoroughly acquainted 
with the work to be performed, placed under 
the orders of a sailor. The machine is in such 
good order in all its parts, that very little will 
guide it, and the engineering and electrical staff 
are thus made subordinate to-a sailor without 
apparently any greater disadvantage than extreme 
disappointment to themselves. The machine is, in 
fact, working, and will work for a certain tim®, by 
the mere momentum it has acquired under engi- 
neers and electricians, but will any improvement 
now take place, either in the design of the cables, 
the machinery employed, or the mode of using it ? 
We think this is very doubtful. Sailors have not 
done much to improve ships, and we see no reason 
for believing that they are likely to be more inven- 
tive in any other work, ‘There is none of that careful 
thought about a sailor which leads the engineer to 
trace and detect the cause of an effect, or to see in 
what oe a trivial circumstance a reason for a 
great change. 


That sailors, since the success of submarine tele- 
graphy, have pushed out engineers to a great 
extent, is undoubted, but it may be dangerous 
to undervalue the engineer too soon, even as 
ag they are. We noticed 


regards keeping thin, 
that the directors 0: 





Hooper’s Company, esta- 


blished. for the’ manufacture and laying of cables 
a few years ago, evidently thought so lightly of 
engineering skill that they did not condescend to 
ive the name of an engineer in their prospectus, and, 
indeed, we are not aware that they have appointed 
any engineer yet, although they have accepted a con- 
traet to lay an Atlantic cable for the Great Western 
Telegraph Company. Now, although it is, no doubt, 
quite possible for the Telegraph Construction Com- 
pany, with the Great Eastern fully fitted, an ex- 
perienced engineer at their works, and a large staff 
of engineers and electricians, experienced in their 
business, to lay an Atlantic cable under the diree- 
tion of a sailor, it does not at all follow that the 
process of laying an Atlantic cable is so easy that 
a@ new company can treat the whole matter so 
lightly as not even to mention in their programme 
under whose directions the work is to be executed. 
In our opinion it is something akin to an Impre- 
sario for an Italian Opera advertising the perform- 
ance of the ‘* Huguenots ” or the ‘‘ Prophéte” with- 
out mentioning the engagement of a primo tenore. 

The Great Kastérn cannot be obtained, and the 
cable will have to be laid from at least two or three 
ships, which will have to be fitted for the work, and 
a staff to be organised. The cable is longer than 
any hitherto laid, and the water deeper, and the 
change from ship to ship in deep water is a novel ope- 
ration. The material for insulation has not yet been 
employed in deep water, and the company have never 
even manufactured a cable of any length before, and 
never laid any at all. If we consider all these 
points it seems certain the directors must be little 
aware of the dangers of submarine telegraphy 
when they do not care to earn even that amount of 
confidence in their undertaking from the public 
which the names of engineers might impart to it. 
In an ocean telegraph, however well the cables ma 
be designed or made, the final success of the pus | 
must depend on the skill, experience, and foresight 
of those employed in organising and carrying out 
the operation of laying it. 

We know directors of new companies invariably 
undervalue the difficulties to be contended with, and, 
indeed, the engineer of a new telegraph construc- 
tion company has, in addition to the breaking of the 
ice as it were, as regards collecting a staff, and ob- 
taining machinery, ships, &c., the difficulty of con- 
tending against the views of directors who always 
think they know better than their engineer, how- 
ever experienced, and who constantly contend 
against the steps for security, advocated by him; 
steps which may appear to them unnecessary, but 
which perhaps have long been accepted by other 
directors and contractors who fave learnt their 
necessity by experience, and perhaps by pecuniary 
loss, No doubtthe Great Western Telegraph Com- 
pany have talented men as their advisers, Professor 
‘Thomson and Jenkin, but the Great Western Tele- 
graph Company are not the contracting firm who 
are to lay the cable, and recent experience on other 
cables has shown that it is very dangerous for 
the engineers of a company, for whom a con- 
tracting firm are to lay a cable, to interfere or 
take any part that will remove the responsibility 
from the contractors to the company for whom 
they are acting. Their duty must be solely to 
see that the contractor fulfils his contract. A 
great part of this duty lies in testing the cable daily 
at the works as it is manufactured, and whilst on 
this subject it seems to us that there must be plenty 
of telegraph engineers in our City of London who 
could have performed this work satisfactorily 
without requisitioning the Universities of Glas- 
gow and Edinburgh for gentlemen who are pro- 
fessors of natural philosophy and civil engineer- 
ing. It appears certain, with the manufacture of 
a cable going on every day at Millwall, that not 
only must the directors of the Great Western Tele- 
graph Company, who hold their board meetings in 

sndon, frequently be put to considerable incon- 
venience in corresponding with their engineers, but 
that either the’ cable at Millwall or the pupils in 
the Universities of Glasgow and Edinburgh must be 
neglected, and suffer for want of proper super- 
vision. We have stated our views, time will show 
how far they are correct. 


THE ST. GOTHARD TUNNEL. 
Arter protracted negotiations of a very difficult 
nature with various contractors, the administration 
of the St. Gothard Railway have closed, on the 
7th inst., the agreement with reference to the con- 
struction of the great Alpine tunnel between 
Goeschenen and Airolo, The successful competitor 
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for the perforation of the greatest tunnel under the 
Alps is rin contractor, M. L. Favre, of Geneva, 
who has already executed very considerable and 
various railway and tunnel works in a manner 
which was calculated to recommend am | his 
application for the colossal undertaking. M. Fayre 
has, moreover, su ed in securing the services of 
Professor Colladon, of Geneva, who has played an 
eminent part in connexion with the Mont Cenis 
tunnel works, and whose co-o tion on the St. 
Gothard will consequently be of great value. 

We learn that M. L. Favre has already rendered 
a security to the amount of 8 millions of francs to 
the administration of the St. Gothard Railway ; this 
sum to be held as a tee towards the prompt 
fulfilment on the of M. Favre, of the agreement 
signed between himself and the direction of the 
undertaking, and of which agreement we now give 
an extract with regard to the principal articles : 

According to the propositions of M. Favre the 
total cost of the excavation of the great tunnel 
(14.8 kilometers in length, or rather more than 
9 English miles) will be 50 millions of francs, or, 
say, 2 millions of pounds sterling ; this sum includ- 
ing, of course, the preparatory works, machinery, 
and permanent way. M. Favre's offer is, therefore, 
about 10 millions of francs below the estimate of 
the international commission, and 12} millions 
below the offer of Signor Grattoni, made by this 
zentleman on behalf of the Societa Italiana di 

avori Pubblici, of Turin. M. Favre engages him- 
self to finish the tunnel within eight years from the 
date of approval of the agreement by the Swiss 
Federal Council. In the case that Mr. Favre should 
succeed in completing the works before the specified 
period, he will be entitled to receive for each day of 
such premature accomplishment of the undertaking 
a premium of 5000 frances; should, on the other 
hand, the completion of the works be retarded—no 
matter for what cause—beyond the said period, then 
the contractor will have to pay for each day the 
sum of 5000 francs. If the delay exceeds six months 
the deduction from the contract price will be 
increased to 10,000 francs per day, and at the ex- 
piration of one year the agreement will be cancelled, 
when the security of 8 millions of francs will be- 
come the property of the St. Gothard Railway 
Company. We may mention that Signor Grattoni 
claimed a period of 9 years for the excavation of 
the tunnel, coupled with the condition that the 
caution sum of 8 millions of franes should only be 
forfeited at the end of 11 years. 

If the carrying out of the tunnel works does 
not progress in a manner compatible with the space 
of time allotted for the total construction, the St. 
Gothard Railway Company will have the option 
either to step in the place of the contractor and to 
proceed with the works at the latter’s cost and risk, 
or a third party, appointed by the company, will be 
intrusted with the completion of the tunnel. Any 
disputes which may arise on this account will be 
decided, on the hearing of technical experts, by the 
Federal Council. The Federal inspector-in-chief of 
the workings is the well-known Swiss engineer, M. 
G. Koller, of Berne; while the administration of 
the St. Gothard Railway have appointed, as their 
engineer-in-chief, the eminent German engineer, M. 
R. Gerwig, of Carlsruhe. 

The tunnel will be taken” possession of by the 
company after a minute and careful verification of 
the whole construction ; any defects or imperfec- 
tions of construction, or constructive details, are at 
once to be repaired at the cost of the contractor, 
who, moreover, has to guarantee, for a period of 
two years, the good quality of the workmanship 
and the materials employed. For this purpose the 
sum of 500,000 francs is to be reserved (during 
2 years after the completion of the tunnel) from the 
security money of 8 millions of francs. 


In accordance with a clause, contained in the 
statutes of the St. Gothard Railway Company, and 
which statutes obtained the sanction of the Swiss 
Federal Council on the 38rd November, 1871, the 
constructor of the tunnel may eventually be com- 
pelled to employ the same description of machinery 
with which the excavation of the Mont Cenis 
Tunnel was executed, and which is known as the 
‘* Sommeiller perforator.” In a like manner, M. 
Favre may be bound to avail himself of the services 
of the technical staff that was connected with the 
Mont Cenis tunnel works. A notification to this 
effect must be given, on the of the adminis- 


tration of the St. Gothard Railway, within four 
weeks from the date of approval of the said agree- 
ment by the Federal Council of Switzerland. 





If M. Favre should’ meet with his death before 
the achievement of the undertaking, his heirs will 
become the proprietors of the concession and re- 
sponsible contractors thereof, in which case 
must appoint a 
works in 
party must be chosen with the consent of the 
administration of the St. Gothard Railway Company, 
but this latter is empowered to name a contractor 
of their own will, should it not come to an explana- 
tion with the heirs of M. Favre within the period of 
one month, dating from his death. 

It may be interesting to state that M. L. Favre, 
now at the head of the greatest engineering work 
of modern times, was once employed as a journey- 
man carpenter at Paris, and that, in that capacity, 
he made his first step on the slippery ladder to 
eminence by ly executing some clever work 
in connexion with the improvement of the river 

e. 





DWELLING HOUSES AT THE VIENNA 
EXHIBITION. 

Amonast the novel features to be included in next 
year’s Universal Exhibition at Vienna, is a collection 
of examples of private dwelling houses, represented 
by models, drawings, and full-sized examples of 
thoroughly furnished apartments. The object 
specially held in view in making this collection is, 
we understand, not to give examples of how dwell- 
ings are now constructed and fitted up in various 
countries ; but rather to illustrate how such dwell- 
ings ought to be arranged and constructed, and thus 
full scope will be given for the illustration of many 
really valuable schemes for improving our domestic 
comforts which are at present but little known. The 
apartments will include kitchens with cooking 
ranges and other fittings, cellars, &c., and various 
housekeeping appliances, and in fact everything will 
be done to give a thoroughly practical character to 
the exhibition. 

The architectural features of the various habita- 
tions will also receive proper attention, and full 
opportunity for illustrating them will be afforded 
by the drawings and models, while constructive 
details will also be shown. 

An important feature in the collection of which 
we are speaking, will be the examples of dwellings 
for the working classes. It is of no use denying 
the fact, that the huge barracks which have been 
erected as working men’s dwellings in London and 
in other large towns, are not generally liked. They 
are, to a certain extent, accepted as a necessity, but 
they are far from satisfying the requirements of the 
working man. The truth is, that somehow or other, 
the ‘ flat” system is not liked in this country. Where 
it has been tried for high-class houses, as, for in- 
stance, in the neighbourhood of Victoria-street, it 
has met with a very indifferent amount of success ; 
and where it has been adopted for a lower class of 
dwellings, it has, as we have said, been accepted 
only as a matter of necessity. This being the case, 
the section of the Vienna Exhibition devoted to 
examples of working men’s houses will deserve 
especial attention, and we hope that the authorities 
will be cordially seconded by architects of all nations 
in their endeavour to introduce really material im- 
provements in this class of dwelling. 

The special attention of the manufacturers of iron 
houses should be drawn to the fact that such 
houses are almost unknown in Austria, and that 
rents are enormously high, while there exists no 
suitable accommodation for the poorer classes, who 
are compelled to live under very disadvantageous 
conditions in the city, or occupy dwellings far out in 
the suburbs. Moreover, ordinary building materials 
are extremely dear (bricks cost from 50s. to 60s. 
per 1000), and there appears no inclination to con- 
struct artisans’ dwellings for the benefit of that 
numerous class. 

Under these circumstances it is probable that, 
not only would English manufacturers be doing a 
good service to Austria by sending for exhibition 
a number of good types of iron buildings, but that 
they would also create for themselves a | and 
lucrative trade in the export of such buildings; 
for, on account of the price of material, iron 
would compete easily with brick or stone structures, 
Moreover, there exists at present a deficiency 
of house accommodation in Vienna, and without 
doubt a great difficulty will be found during the 
time of the Exhibition in providing for the crowds 
of visitors who will be attracted thither. If, there. 
fore, there were erected a number of iron houses 


that shall continue ar 4 





ARCHAOLOGY AND PHOTOGRAPHY. 
A RETROSPECTIVE glance at the of arche- 
ology discloses the fact that down to the com- 
mencement of the present century it had made 
comparatively little way towards the important 
position it now occupies as an exact science. In- 
teresting as was the study of the remains of the 
human race in the eighteenth century, its pursuit 
was limited to a few, who, moreover, had but scant 
opportunity for the investigation and research so 
D to its development. Philosophers were 
content, out of the few facts they had at their com- 
mand, to evolve hazy, indefinite conceptions, and to 
construct, out of their limited knowledge, theories 
and assumptions founded on an ignorance which 
they dignified into mystery. The truth is, that 
the votaries of this seductive science did their 
but the conditions favourable to its fuller develop- 
ment were as yet very imperfect. They were, how- 
ever, promoted, and archeological research was 
stimulated by the results of the many practical ap- 
plications of science, which have crowded upon 
each other with such rapidity during the last forty 
years, and which, by facilitating the intercourse 
between nations remote from each other, have so 
greatly tended to advance the material progress of 
the world. Hence in the place of vague theories 
we now clearly — facts, whilst igno- 
rance and mystery have been superseded by precise 
knowledge. Indeed, so precise has our information 
become, that, not only can the history of the pre- 
historic man be written in no uncertain terms, but 
even his habits and modes of life can be, for the 
most part, as clearly defined as those of our imme- 
diate ancestors. In like manner do modern re- 
searches link the present with the far past by the light 
of its monumental remains. The stupendous cavern 
temples of Nubia and Upper t proclaim an 
antiquity in the contemplation of which all tradition 
is lost sight of. ‘The elaborate researches of modern 
travellers prove that the most ancient buildings of 


the Thebaid, especially the t temple of Karnac 
are in constructed of the materials of edifices 


themselves as ancient when they were dismantled 
as those which are now standing have become since 
their demolition. Thus we have become aware 
that the antiquityof a civilisation so remote that 
tradition scarcely ascends to the latest epochs 
which its monuments illustrate, is, at least, doubled 
by the evidence of those monuments themselves. 

But if the antiquity of a history thus proclaimed 
by evidences existent upon the earth’s surface be 
startling, much more so is that of the history 
furnished by records, not found upon the face of the 
earth, nor even in its newest or most recent strata, 
but mixed with fossils and extinct mammalia, in 
strata which have been subjected to glacial action 
—the post-tertiary. No traditions of man’ reach 
back to this pre-historic period, nor do any other 
records of the period exist except such as modern 
discoveries supply. These physical records, al- 
though for the most part of small size, are of in- 
estimable value, and are preserved from decay, 
protection from the elements, and, with records of 
comparatively modern, although really very ancient 
dates, conveniently exhibited in our museums and 
collections, These national collections occupy a 


most — ition in supplying evidences of 
man’s’ whee ty from ae ient of his 


history, the conditions of social life, of belief, of 
science, from the earliest to the latest \ 
Hitherto, however, they have been accessible to but 


sa ene 
the er of every student #0. 
cthenleny 00 comply. But as the Guncnde’ of 
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collection of thousand c was 
splendid Pr nearly a “ photo- LITERATURE. — was — It — certain, — 


embracing , 
have been taken from the collections of anti- 
quities at the British Museum by permission of the 


trustees, upon thé condition they should be 
sold at a moderate . 

The series of is divided into seven 
parts, which follow in ical sequence, each 


= “4 accompanied by an explanatory cata- 
logue. e first comprises the pre-historic 
and ocgnels series, the catalogue bein, 
written by Mr. A. W. Franks, keeper of the Briti 
medieval antiquities and ethnology in the British 
Museum. Part II. is the Egyptian, the catalogue 
being from the pen of Dr. Birch, keeper of the de- 

rtment of oriental antiquities, who, in con- 
junction with Mr. G. Smith, of the same depart- 
ment, has also prepared the catalogue of Part IIL, 
the Assyrian. Part IV.,the Grecian, and Part V., 
the Etruscan and Roman, are also accompanied each 
by a catalogue from Dr. Birch’s pen. Part VI. 
comprises the antiquities of Britain and foreign 
medieval art, and has a catalogue by Mr. A. W. 
Franks, whilst Part VII., which relates to seals of 
sovereigns, and corporations, has a catalogue pre- 
pared by Mr. W. de Gray Birch, 

It is impossible to examine this unique collection 
of photographs without being impressed with their 
importance as a contribution to art study, and 
with the vividness and reality with which the 
various cbjects are brought before the eye. Whether 
it be the stone colossi of Easter Island, the nephrite 
jewelry of New Zealand, the basalt weapons of 
Oceania, the fractured bones on which a primeval 
race carved in outline the reindeer, the mam- 
moth, and the horse, with which they lived, or the 
painting and sculpture of Egypt, which told the 
nation’s history in a manner unrivalled by any 
other people—these, one and all, are depicted with a 
force and beauty which, for the most part, declare 
the nature of the material from which the object is 
formed. The coarse grain of the walrus ivory, the 
cellular structure of the bone, the granular character 
of the stone, and the textile nature of woven 
fabrics—the few which Egypt’s peculiar climate has 
preserved to us—are all as clearly apparent in the 
photographs as in the originals. Hence to the 
student, there is no detraction on the score of want 
of fidelity in reproduction, whilst, as examples of 

hotographic art, they are unrivalled. We have 

elt ourselves at liberty to speak somewhat warmly 
upon the subject of this series of photographs, inas- 
much as they neither form the basis of a commercial 
speculation, nor are they an official achievement. 
They have been undertaken with the view of render- 
ing popular a poem subject, and of exhibiting in 
one unbroken chain the links of art’ as they indicate 
the history of man. The idea orignated with Mr. 
Charles Harrison, who has written an introduction 
to the catalogue which is full of interest, and is, in 
fact, of itself a valuable contribution to the science 
with which it deals. Too much credit cannot be 

iven to. those who have taken this means of placing 
i before the historian, the scholar, the art student, 

and the public, the priceless gems of antiquity which 
abound in the British Museum. It is much to be 
hoped that the example will be followed by those 
interested in other collections, both at home and 
abroad. By this means, and by the interchange 
of poetegnnns. the conclusions of archeologists 
will be strengthened and the study of the art which 
they represent will be greatly promoted. 

Surrsvrpine 1n Russta.—The value of the shipping built 
in Russia in the four years ending with 1869 inclusive, was 
estimated at about 4,000,0007. 
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An Introduction to the Practical and 


Theoretical 
Nautical . ByJous Kyox Laventon 
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Books on nautical surveying are like angels’ visits, 
few and far between, and certainly Mr. Laughton 
deserves thanks for aeaggruc tar ys: Dh supply a want 
which our numerous naval o employed as 
surveyors have for so long neglected to provide, 

_ Indeed, it is strange, considering the large amount 
of money that must be from year to year spent on 
nautical surveys, that there ould be no amr 3: 
to gather or publish the experience that must be 
gained in these works. Large men-of-war steamers, 
with full complement of men and officers, and 
liberally supplied with instruments, are employed 
all the year round in surveying operations, and the 
result of their work is published in the shape of 
charts, but the experience gained in the modus 
operandi remain entirely the property of the officers 
themselves, and seems never to be handed down for 
the benefit of the science, except so much as is 
transferred from officer to officer by actual employ- 
ment on the sanie survey. 

No text-book is supplied or authorised by the 
Admiralty on the subject, nor do we know of any 
records by which a surveyor may learn anything 
of the surveys on which he has not been actually 
en, , or any azine in which nautical sur- 
veyors publish any sapere br the process, or discuss 
any question relating to their work. 

The subject is one of importance, and we think 
that the Admiralty might with advantage appoint 
a committee of nautical surveyors to draw up and 
edit a text-book of nautical surveying. Such a 
committee should, of course, be open to receive 
suggestions, articles, and evidence from every 
nautical surveyor in the service, as well as from 
civilians. ‘here should also be some means of pub- 
lishing every year any new problem or improve- 
ments in the solution of the ordi cases, in in- 
struments, or any other novelty. Indeed, a sketch 
of the steps taken in each survey of importance, 
showing the points that were fixed astronomically, 
and the mode adopted, a skeleton of the triangula- 
tion, the bases measured, and method adopted in 
the measurements, the time occupied, the staff em- 
ployed, the cost, and any other points of note, would 

of great benefit to our surveying service. ‘ 

It would stimulate the younger officers to study, 
and give them some means of knowing what was 
done by other staffs than that with which they are 
frequently engaged for years together, and give the 
means of revising the text-book, which we have 
suggested should be published by the Admiralty. 
It would render the art of nautical surveying more 
systematic, uniform, and approachable, and would 
raise the whole standard of this branch of the naval 
profession. At present the method adopted for 

roducing a staff of nautical surveyors is very hap- 
ced We believe we are correct in saying that’ 


no examination has to be passed for entering this | tryin 


branch of the service. A midshipman or sub-lieu- 
tenant, when appointed to a surveying ship, may 
or may not be employed on the pores Joma nae 


ing as the captain or officer commanding may 
choose. ft he shows ong See for the work, he has 
perbaps, however, no difficulty in being employed, 


and if he becomes useful he may be recommended 
for the increased Pay of five shillings a day as an 
assistant surveyor, from which he may rise to an 
increased pay, and at last get the command of a 
survey. He has no means, however, of studying 
the science, except by the actual work allotted to 
him, as no text-book exists from which he can gain 
a sound insight into the result of the vast amount 


ee of labour that has been executed, and no examina- 


tion to pass to stimulate him to study ; all lies with 
the recommendation of his captain, who may or 
may not be a man of discernment, or judgment, or 
of scientific talent. We have known some pos- 
sessing a very minimum amount of intelligence. 
Again, the experience gained by surveying officers 
is, as we have said, almost entirely lost, 80 
far as it is handed down by those who work with 
them, but not at all by record. We have known 
many officers who have gained an immense amount 
i i of work, who have now 


i being 
recorded.- Indeed, Captain Belcher is the only 





f experience 
officer we know of who cs enn mena eee 
ve 


elapsed since his 


the world, and many years 


efficient as it might be made, and indeed we do not 


°f| know that it is economically carried on. We would 


not certainly advise that extraordinary fit of 
economy which caused the Admiralty to give, not 
many years ago, a miserable sailing cutter to a sur- 
veying officer instead of a steamer, but it would be 
interesting to know exactly the total cost of some 

of our surveys, and to see whether, supposing the 
work had to be done by any ordinary commercial 
body, they could not be carried out at a very much 

smaller cost, whilst at the same time even paying the 
scientific services higher, It certainly does not re- 

quire the large paddle frigates, with all the officers, 

sailors, and marines that used at one time to be 
employed, and though we believe this has been 

greatly modified, and a smaller class of vessels are 
employed, it is doubtful whether the work is done 
as economically as it might be. 

At any rate we maintain that the service would 
gain by being more systematised, and above all, by 
that contact with other professions of a kindred 
nature which a publication and record of their mode 
of work would bring. 

Under the circumstances we have pointed out 
young nautical surveyors who are desirous of pro- 

ng in their profession will do well to procure 
. Laughton’s book to add to their limited library 
on the subject. 

It contains useful observations on the choice of 
base lines, on the choice of a sextant, determinations 
of latitude and longitude, measurement of base, 
triangulation, the various projections, and the 
several modes of determination of position by hori- 
zontal angles. ‘The well-known danger of what 
Mr. Laughton calls ‘‘ the impossible case,” when 
fixing the position by angles to three objects, is 
well illustrated, and the danger of using a station 
pointer in such case pointed out. Nevertheless 
this danger in the use of the station pointer can 
always be guarded against by drawing a circle 
through the three points about to be used, and see- 
ing whether it passes near the parts of the chart at 
which work is being carried on. It is curious that 
Mr. Laughton does not describe the station pointer, 
one of the instruments the most employed in, and 
the most peculiar to, nautical surveying. He seems 
to speak of it as if it was only occasionally used, 
whereas it is in constant use in surveying ships. 

Indeed the very limited knowledge that exists 
outside the nautical surveying service of this useful 
instrument, and, in fact, of the principle of proving 
a — by the method of two angles on which it 
is based, is a proof of the little that is published on 
nautical surveying. 

The station pointer is an instrument that should 
be possessed by every officer having to navigate a 
ship. By it and a sextant the position of a ship 
when near land or three light-ships can generally be 
accurately laid down. Whereas we have often seen 
captains of ships satisfied by the most miserable 
attempt at cross bearings, asa determination of 
their position. We have seen civil engineers, too, 
to take soundings without the slightest 
knowledge of the principle on which the station 


pointer is based. 
There are several hints omitted in this part which 
bear out our opinion that a standard work in nautical 


surveying embracing all the experience gained is 
much wanting. 

For example, when detailing the sounding out on 
two leading marks, it can be demonstrated that it is 
more accurate to take an angle from an object on one 
side of the leading marks to an object on the other 
side, rather than to the objects in line themselves, 
and again it should not be omitted to point out to 
the beginner that it is more accurate, when taking 
the angle to the two objects, if the boat falls a little 
off the line, to take the angle to the furthest of the 
two objects, Altogether, Mr. Laughton has written 
a great deal that is clever and not contained else- 
where, and, we believe, his work will have adeserved 
success, but the book is neither systematic nor com- 
plete, and we still maintain that a proper text-book 


on nautical surveying is biegnae e urge Mr. 
Goschen to make his mark in the history of the 
Admiralty by carrying: out our ion of a 


committe,e on which we should be glad to see such 
names a8 here ym re Admiral Bullock, Cap- 
tain C. Bullock, Captain B Captain Calon, 
Captain Johnson, and Mr, Laughton and otbers, 
to collect the materials for a proper standard work 


on nautical surveying, and for organising arrange 
ments for the yearly publication of some of the 
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valuable experience that must be constantly gained 
by nautical surveying officers. Such.a work would 
be of use, not only to nautical surveyors, but to 
many captains of our merchant ships as well as to 
our engineers who are constantly laying and repair- 
ing submarine cables, 








RANSOME'S ARTIFICIAL STONE, 

Upon the conclusion of the paper upon artificial stone read by 
Mr. Ransome before the British Association at Brighton, and 

ublished by us last week, a discussion ensued, after which Mr. 
*, J. Bramwell replied as follows: 

1 am sure that the members of this section will give their most 
hearty thanks to Mr. Ransome for his very interesting and 
valuable paper. 

After the discussion you have heard from the able and dis- 
tinguished men who have spoken on the subject, it would ill 
become me to take up the time of the section by any lengthened 
remarks. 

I cannot, however, refrain from saying that I believe the 
process of making artificial stone which Mr. Ransome has in- 
vented and perfected, is of very high importance indeed, and 
that it has given to the world a new material which will be of 
great service, as well for the structural works of the engineer and 
architect as for purposes of mere ornamentation. 

Mr. Ransome bas not alluded to one large use of this artificial 
product, and that is, the manufacture of grindstones. This, 
judging from report, and also from that which I saw when I 
had the pleasure of visiting Mr. Ransome’s works, appears to be 
a very considerable business. The stones have been most care- 
fully tried by some of our best mechanical engineers, and have 
been reported on as far better than ihe natural stones for the 
purposes of grinding. This superiority would seem to be due 
to the fact that they are much more uniform than the 
ordinary stone, and have a sharper cut. The process of 
manufacture of one of these grindstones, considered in relation 
to its ultimate use, is very striking. t one moment one sees 
the shape of a grindstone, it is true, but om touching it with a 
stick, or even with a finger, one can make holes in it at will. 
In a few minvtes, this same mass, on being struck with a trowel, 
can scarcely be chipped by it, and very shortly it will be fit to 
grind the trowel to pieces. 

Mr. Hawkshaw feared the cost might preclude the use of this 
artificial stone in cases where nothing but plain blocks were re- 
quired, and where natural stone was within easy distance; but 
it must always be remembered that the stones delivered by Mr. 
Ransome are complete and ready to set, and that, therefore, in 
considering their price in relation to natural stone, the cost of 
the latter must not be taken per enbe foot in the rough state, 
but per cube foot after all the labour avd waste of dressing, 
Evacier to setting, have been incurred; and, moreover, as 
Mr. Hawkshaw bas pointed out, there are countries like Holland, 
where stone is not, but where sand is in abundance, and where, 
therefore, the conditions of relative cost are most favourable for 
the artificial stone. 

With respect to the fact of the artificial stone being complete, 
I will refer to that which Mr. Ransome has said about stones 
for engine beds. We all know the cost and {delay in ‘‘jump- 
ing,” holding down bolt holes through large blocks of natural 
stone. By the use of Mr. Ransome’s stone, all this is avoided, 
the stone is formed with the holes in it. This is matter well 
worthy the attention of those wanting large stones for such 
purposes, but I cannot help expressing a hope that engineers 
will abandon the class of “ house engines,” and will construct 
really self-contained steam engines, whieh will not depend on 
their foundations to take the strains produced in working, and 
will, therefore, demand nothing more than a sufficient base to 
carry their weight. So long, however, as “ house engines,” with 
their massive foundations continue to be used, engineers select- 
ing stones for such foundations will, I think, do well; in most 
instances, to resort to Mr. Ransome. 

Mr. Ransome has pointed out the very interesting use of his 
stone for “cylinder foundations.” 

Mr. Hawkshaw has called attention to the curious fact that 
in abandoning cast-iron cylinders for artificial stone we are on 
the way back towards the brick cylinders that have from time 
immemorial been used in India for such foundations; but 
manifestly Mr. Ransome’s material possesses great advantages 
over a mere shell compounded of separate bricks. In Mr. 
Ransome’s case the cylinders are made complete in suitable 
lengths, and are united at thir joints by some of the very ma- 
terial from which they were themselves manufactured, and thus 
when in their places must be practically one continuous stone 
cylindrical shell. Ihave just made a calculation of the com- 

rative cost of 8 ft. cylinders 9in. thick, such as those Mr. 

ansome has described as used at Hermitage Wharf, and of cast- 
iron cylinders of the same diameter and 1} in. thick, and I find 
that if the cast iron be taken as low as 6J. per ton, and the arti- 
ficial stone at as much as 2s, per cubic foot, the stone cylinder 
per foot run is considerably less than half the cost of the cast 
iron, even without allowing for the flanches and bolts necess :ry 
to unite the portions of the cast-iron cylinder; if these be taken 
into account, I believe the cast iron would be nearly three times 
as dear as the stone per foot run. 

Mr. Dines and nearly all the speakers have borne testimony 
to the value of the artificial stone for decorative purposes. [ 
believe if you goto the Aquarium and examine the ornamental 
capitals made in this stone, and compare them with those cut out 
of the natural stone, you will be much struck with the excellent 
manner in which the artificial stone will bear the contrast. 

I doubt if Mr. Ransome told you that when ornamental work 
was required, the stone, in its soft state as it comes from the 
mould, is as easy to carve as cheese, and thus very delicate 
work and undercut work, that could not be got out of a mould, 
may be readily made. 

Mr. Vignoles has forcibly put forward a most important point 
in relation to this material, and that is its rendering builders to 
a considerable extent independent of the all but prohibitory de- 
munds of the masons. 

We all know how much more pleasing to the eye in every way 


one sees in places where good stone is plentiful, but where brick- 
earth also is plentifal, the modern houses, unless of the very 
best class, are built of brick, and so built for the reason that, 
although the stone is to be had for the quarrying, it is, when got 
out in rough blocks that require high-priced r to shape 
them, while the brick when made is made to shape. It seems 
to me that Mr. Ransome’s invention may redeem us from this, 
reign of brick without submitting- us to the penalty of high 
priced labour, because, as I have already said, Mr. Ransome’s 
material, like brick, is furmed at once to the finished shape, and 
requires no further labour than the setting. 

{ began by saying that I would offer but a few remarks. I 
find, however, I have been poeryes into a far greater length 
than I had intended, but I have been led on by the importance 
of the subject. 

It now only remains for me to ask you to give your cordial 
thanks to Mr. Ransome. 








THE WOODBURY BRUSH-MAKING 
MACHINERY, 

AMERICAN genius stands pre-eminent in the perfection of 
mechanical appliances to supersede manual work. Perfect 
invention to this end is, indeed, the offspring of necessity in 
the United States, where scarcity of hand labour has forced 
forward to an almost inconceivable degree, human ingenuity. 
In this special branch of invention there can be no dispute 
that the Yankee ean give the world long odds and beat him. 
In England, where labour has been always abundant, and 
until of late, cheap, the genius of invention has trodden 
rather the higher than the humbler path, has tended rather 
to achieve grand ends than to effect simple purposes, has given 
mechanical handicraft less attention and devoted itself to 
great physical revolutions. In America it is far different ; 
there is scarcely an industry too humble, a labour too me- 
chanical or common to eséape the attention of the inventor, 
who with an almost infinite ingenuity sets himself to work to 
combine all the known -mechanical movements, and to in- 
vent new ones, until the sleight of the hand of the operator is 
imitated to the life, and the dead metal is endued with life 
and power with which flesh and blood cannot compete. 

One of the latest and one of the most ingenious and 
successful attempts to supersede hand labour has recently 
been introduced into this country by Mr. H. E. Towle, from 
America, where it has deservedly received a large amount of 
interest and attention. It is the Woodbury brush-making ma- 
chine, of which we give an illustration on page 162, and which 
we can searcely better describe than in the words of the Ameri- 
can Artisan. The Woodbury machine divides the material to 
be inserted into uniform bunches of any required size, doubles 
the bunch, draws a proper length of wire off from a spool, 
straightens it, puts it through between the two divisions of 
the doubled material, twists the wire into the form of a male 
screw-thread, screws the bunch into the hole in the back, and 
then causes the cut end of the wire to engage the wood like 
a pawl, so that the bunch cannot be unscrewed, thus finishin 
its work so strongly that only through the use of powerf 
pincers can a we be pulled out, om this only by strippin 
the wire. This is surely enough for one machine to poets 4 
automatically, yet all is done by simple means, and practical 
durable devices, compressed into so compact a form that it 
delights the eye of every good mechanic who sees it. 

Referring now to the engravings, we will attempt to de- 
scribe in detail the operation of the machine; but, as it is 
impossible to show without numerous diagrams every por- 
tion of this mechanism, we shall refer by letter only to the 
more prominent features. 

The material to be inserted is first drawn in between the 
teeth of a comb, A, Fig. 1. This comb is taken out of the 
machine for this p and there being duplicate combs, 
empty ones can be filled while the machine is at work, so 
that it may run without intermission. The combs are filled 
by a very ingenious appliance, which enables one operator 
to serve several machines, and the material is drawn in so 
that it is compressed and held at the middle of the fibre or 
at any other desired point. The comb, when placed in the 
machine, slides in guideways, being actuated a traverse 
motion, which, as fist as one space is emptied of its material, 
brings another up to the mouth of a twisted channel, B, 
Fig. 2, into which the bristles or other fibrous material is 
foreed by a feed movement very much resembling the four- 
motion feed on sewing machines, the teeth of which engage 
the entire rank of fibres. 

The office of the twisted channel is simply to bring the rank 
of fibres from the vertical into the horizontal position. In 
this position it reaches the divider, C, where a portion of 
the rank of fibres is compressed by a spring device, so as to 
insure the proper quantity in the bunch which the divider 
separates. This divider, which is attached to and forms a 
part of the tube which carries the bunch, has imparted to it, 
by suitable mechanism, a vertically wee movement. 
As it rises, the peculiarly shaped point, D, separates from the 
rank of bristles enough to form a bunch, and as the se ted 
portion cannot rise, the divider in its further upward move- 
ment, brings the bunch down along the inclined way or 
channel, E, to the bottom, F, of the way ; here it lies directl 
under the doubling and twisting plunger, G, shown in detail 
in Figs. 3 and 4. 

The plunger, G, now descends, and, engaging the bunch 
in a hollow at its lower end, forces it down and doubles it in 
the manner shown in Fig, 3. 

Meanwhile, the wire, I, Fig. 4, has been drawn off and 
straightened, preparatory to being thrust pone a slot in 
the plunger at H, Fig. 3, and between the ends of the looped 
bristles, which being accomplished, it is cut off in a short 
length, as shown in Fig. 4. 

e plunger and tube now descend together to the block, 
carrying with them both bunch and wire. On the interior 
of the tube is cut a female screw-thread. The plunger is 
caused to turn on its vertical axis during the descent, which 
winds the wire about the bunch of bristles im the form of a 


the wired bunch into. J, Fig. 1, the lower end ° 

of the wire ploughing a heenraph prey n the 

bunch has entered to a depth, a ‘turn of the 
in the reverse takes the twist out of the 
and the cut end of the wire engages the wood. 

peanig wpe withdra’ ant he ene cpenien 

through with a succeeding bunch, and so on, 

Roles in the block are filled. . 

The block lies on its back on a table made to 
any le, so that the bunches may be inserted uely as 
required, the pitch of the table regulated by the notched 
arc, M, and other appliances ily mani by the 
operator. 

Voile cao banch ia being [nsenady Se rae tte auido, 
K, is inserted into the next successive hole by the operator, 
and as soon as the bunch is inserted, this i 
draws the hole with which it is directly under the 
plunger to receive its bunch, accurately centering it, and 
obviating the possibility of mistake. e@ guide then re- 


leases itself from the hole, which immediately receives its 
buneh, and so on, till the block is filled. The machine works 
all vegetable fibre used for filling brushes as well as bristles, 
and the knots or bunches are inserted in hard rubber with the 
same facility as in wood. 

All that we have described is done with such extreme 
rapidity that an ordinary scrubbing brush can be filled in 
one minute. Seventy-five to eighty bunches per minute is 
an easily maintained rate, and this is done without the 
slightest strain or injury to a block of any material, even the 
most delicate, as nothing but the wired bunch enters the hole. 
It does this, moreover, in a more perfect and uniform and 
durable manner than can possibly be achieved by hand 
labour, or any combination of devices hitherto produced. 
We have seldom seen a more ising invention, and its 
effect upon the brush trade, wi onee fairly introduced, 
must inevitably cheapen the article to the consumer, and in- 
crease the profits of the manufacturer. 








UNMECHANICAL RIFLING. 
Ar the recent meeting of the British Association at Brighton 
a pee was read by Mr. W. Hope, V.P., “ On the Error in the 
Flight of Heavy Projectiles, due to the Woolwich System of 
Rifling Ordnance.” And in the discussion which followed, Mr. 
Charles Merrifield, F.R.S., the able Principal of the Royal 
School of Naval Architecture, desired to speak on the general 
question of the Woolwich rifling. He said there was a close 
analogy between a screw of uniform pitch, that was a screw 
between two turns of which the distance was always uniform, 
so that it could turn in « nut without jamming, and a straight 
bolt sliding in a well-planed grove, or an eight-wheeled engine 
running on a straight line of railway. Altering the pitch (or 
twist) of a screw was equivalent to bending the slide or making 
the engine go round a curve, The bolt would not run in a bent 
slide unless the bolt bent also, and in order to make a long 
engine go round a curve, engineers had adopted the device of the 
bogie carriage. Now a rifled shot could not have a bogie car- 
riage, or even a joint. As a result, instead of the Woolwich 
shot having flanges exactly fitting the gun, it was made 
to take the rifling by means of two rings of soft brass 
studs. The projeeti es had to be weakened along re- 
gular lines in order to receive these, and they gave lines 
of weakness resembling those purposely made to facilitate the 
veer postage stamps from one another. i 
impaired the destructive effect of tho shot. 
reasonable ground which he had ever heard assigned 
ing this increasing pitch was the idea that the powder acted upon 
the rear of the shot very suddenly, like a kick given to a door, 
and that, consequently, the shot was impeded, and the strain in 
the gun increased, if it had suddenly to take up a considerable 
amount of rotation. But there was really no such om action, 
and there was less excuse for the statement now than ly, 
in consequence of the introduction of a slowly-burning powder, 
which produces less shock at first, while it gave the same 
muzzle velocity. Alluding to Mr. Chadwick’s remark that the 
Woolwich authorities were under the disadvantage of having 
inferior metal to that used by Sir Joseph Whitworth, he fully 
admitted this to be the case, but considered it to be an additional 
reason for avoiding a system of rifling which tried the gun so un- 
necessarily as the Woolwich system. While the ordinary and proper 
“ life” of a large gun was reckoned as 1200 or 1300 rounds at least, 
the 124 ton gun in the “Plucky” was not allowed to fire more 
than 400 shot, and bad actually been changed twice, for the boat 
to fire less than 1200 rounds, the guns first used being returned 
to Woclwich. He also called attention to the limit imposed by 
the system of rifling both on the size of the guns pas the 
length of the shot; for the increase of these could not be met 
by a corresponding increase in the pitch of the rifling or of the 
distance between the studs, Naval designers were much 
hampered in their work by this restriction of the effic of 
the implement, which was really the foundation and mechanical 
unit of their design of ships of war. After briefly describing 
the advantages and defects of the Whitworth system, Mr. 
Merrifield went on to say that the consent of all mechanicians 
and engineers with whom he had ever conversed was absolutely 
unanimous in the condemnation of the Woolwich system of 
rifling, and that he had never heard any serious defence of it. 
He could not attribute personal motives to any one, but he 
could not conceive of any reason why the authorities persi 
in the use of the Woolwich system, except sheer obstinacy and 
unwillingness to admit that they were in the —qualities 
of great value in an officer entrusted with the defence of a 
fortress, but very bad qualities in officers charged with the 
superintendence of mechanical work. 











a town of stone houses is than one where brick prevails, and yet 
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Tue State or Matnx.—The State of Maine has an area of 
30,000 square miles, two-thirds of which are covered with 
great forests of tall pines. There are in the State 1800 lakes 
covering an ate area of 3000 square miles. These 
aoe wont an unusual elevation above the sea, and 

rivers whose streams furnish an im- 
mense water- wer. Thus Rongel Lake is 1500 ft. and Lakes 
Um Moosehead are each 1000 ft. above the level of 

sea. 
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FOREIGN AND COLONIAL NOTES. 

Railways in New South Wales—The last advices from 
Sydney state that the Western Railway of New South Wales 
was ex to be completed to Macquarie Plains by the 
end of June. Work on the line had, however, been retarded, 
many of the men who had been employed having left for the 
colonial gold mines. 

San Francisco Harbour.—Business men in San Francisco 
appear to be alarmed because of the rapid filling in with mud 
by tidal deposits along the city front. A series of soundings 
have been made, from which 1¢ appears that the depth along 
the harbour front has been reduced in some places to an 
alarming extent, there being only a few feet of water where 
not long since the largest ships were loaded and discharged. 

American Shipbuilding.—An iron shipbuilding firm at 
Chester on the pm river—the Clyde of. America—has 
obtained a contract from the Pacific Mail Steam Ship Com- 

y for two iron ships each to be 400 ft. long and 5000 tons 
urthen. These vessels will be among the largest ever built 
in the United States. 


The Australian Coast Line.—The Government steamer 
Pharos recently returned to Melbourne from a surveying 
cruise to the westward of Cape Otway. Her commander, 
Lieutenant Stanley, in a published report, states that the 
whole coast line of Victoria is now complete; and but for a 
very large proportion of bad days during the cruise, upon 
which no sea work could be done, soundings would also have 
nearly all been taken. As it is, there remains sufficient to 
occupy a marine survey party. for another three months. 


The Lake Superior Mines.—Although the rush to the 
mineral regions on the north shore of Lake Superior this 
season has not been so great as was anticipated, still many 
explorers have reached the district. The mineral region em- 
braces about 100 miles of lake coast with the adjacent islands, 
and it extends inland westward to Lake Shebandswan, where 
ld deposits are said to exist. The mineral wealth of the 
trict comprises iron, copper, silver,and gold. The work 
of development has been carried on principally in the im- 
mediate vicinity of Thunder Bay. 


The Hudson.—The freighting business on the Hudson river 
this season has been very heavy. Boats and trains have left 
Albany daily with large quantities of , and the tows on 
the river have been heavy. The freights and the price of 
towing this season are stated to be satisfactory. 

Victorian Telegraphy.—An official report, which has a 
peared in illustration of the progress of the Victorian tele- 
graph department for 1871, presents several features of 
interest. The revenue increased in 1871 to the extent of 
40007., as compared with 1870, and since a uniform shilling 
~ oe into operation the business has been nearly 

oubled. 


New Zealand Telegraphy.—An extension of a telegraph 
= Grahamstown to Coromandel has been almost com- 
pleted. 


Kingston and Pembroke Railway.—Contracts for building 
the Kingston and Pembroke Railway, in the province of 
Ontario, Canada, have at length been let, after some delay. 
The contractors for the line will be Messrs. G. W. Phelps and 
Co., of Watertown, New York, and Springfield, Mass. 


The Belgian Iron Trade.—Prices for iron of all descrip- 
tions have attained a very high point in Belgium. Casting 
pig has been carried to 61. 8s. per ton. ere are, however, 
apprehensions of an early reaction, and it is noticed that 
operations have been carried on more cautiously of late. 


French Postage Stamps. — French’ postage stamps are 
manufactured so as to be supplied to the Post Office Director 
at the rate of 60 centimes per 1000, without regard to the 
denomination. The number manufactured every year amounts 
to about 450,000,000. 

Wellington, Grey, and Bruce Railway.—Work on the 
southern extension of ~ es Grey, Reapers os Rail- 
way is progressing rapidly. 6 portion of the between 
Palmerston and Tastowd 1 was at the last dates nearly ready 
for ties and rails, while from Listowell to Ethel the bed of 
the road was almost made. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesproueH, Wednesday. 

The Cleveland Irom Market.—Yesterday there was only 
an average attendance on ‘Change at Middlesbrough. The 
amount of business transacted was not large, buyers evidently 
preferring to wait as long as they possibly could before making 
new contract in the hope that prices would fall. At theclose of the 
market it was reported that inquiries had been numerous, and 
prices were unchanged. For pig iron to be delivered promptly 
more than the list rates could be obtained. Every pig-iron 
maker is doing his utmost to get through his contracts. tely 
there has been considerable dey owing to the miners restricting 
the production. 


The Finished Iron Trade.—All the works in the North of 
England are fully employed, and have a fair share of orders 
which will keep them occupied for months. In consequence of 
the high prices there are not so many new contracts entered 
into, buyers being of opinion that by waiting a little they will 
get iron much cheaper than at present. 

The Ironstone Miners and the Wages Question.—Since our 
last notice of this question the masters, although having unani- 
mously agreed not to concede the advance of 2d. per ton to the 
men, have consented to give them all they asked. As soon as 
the men learnt that the masters had not to entertain 
their application, they resorted to the policy of systematically 
restricting the production of ironstone. About a week of this 
kind of warfare was sufficient for the Cleveland mine owners, 


oe Re oh the extra 2d. ton. Seeing that 
the men bave tuinedion increase of dion ton in their wages 





since May, our advice to them is to work their full 

make the most of the existing 

certainly at hand. There is 

reason of the masters conceding the extra 2d. without a st: 

is that those of them who are owners of iron works are making 
such large profits that they would rather pay almost any price 
for ironstone than stop their works. But this state of things 
will only last a few months, after which there will speedily be a 
rearrangement of prices in all the branches of the coal and 
iron trades, and wages will be reduced. 


The P: New Railway.—The Hartlepool Chamber of 
Commerce have had another meeting for the purpose of con- 
sidering the desirability of forwarding the scheme for additional 
railway communication between Hartlepool and Middlesbrough. 
After the subject had been discussed, it was resolved “ That in 
answer to the Middlesbrough Chamber of Commerce it is hereby 
resolved that the Middlesbrough Chamber of Commerce be re- 
quested to join the Hartlepool Chamber of Commerce in a depu- 
tation to the North-Eastern Railway Company, to urge upon 
them the necessity of providing additional railway communica- 
tion for the purpose of connecting the Hartlepools with Middles- 
brough and the coalfields north of Hartlepool ; and that the com- 
mittee already appointed be asked to draw up the needful reply 
to bring about the suggested meeting.” A direct line ought 
certainly to be made between those towns, and people engaged 
in commerce should not relinquish their agitation until a direct 
route is made from Middlesbrough to Liverpool. 





NOTES FROM THE SOUTH-WEST. 

Rhymney Railway.—In consequence of the increased 
traffic now passing over this railway between Caerphilly and 
Ystrad, the directors have deemed it necessary to lay downa 
second set of rails. Ten new locomotives have been con- 
tracted for with Messrs. Sharp, Stewart, and Co., of Man- 
chester; three of these have already been delivered. On 
account of the unusual scarcity of workmen, the p 
of the works on the Taff Bargoed (Dowlais) lines, which are 
being made jointly by the Great Western and the Rhymney 
Railway Companies, , Bom been less rapid than could have been 
wished. ; 

Falmouth Docks.—At the half-yearly meeting of the Fal- 
mouth Docks Company, the chairman ref to the pro- 
bability of a large quantity of iron being raised in Cornwall, 
and said that he hoped that a great portion would come to 
the company’s docks to be shipped, in which ease it would be 
a source of great revenue. The debt due by the company 
to the Public Works Loan Commissioners had been reduced 
during the past six months, but he was sorry to state that 
the company had been obliged to apply for an additional 
20007. for the p of removing rock which had beer dis- 
covered and which it was proposed to blast. 


Trade of Southampton.—The customs revenue collected 
at Southampton increased last year to the extent of 53131. 
as compared with 1870. The general trade of the port has 
experienced a considerable expansion since the close of the 
war. 

Western Wagon Company (Limited).—The profits of this 
company for the half year ending June 30th were reduced by J 
the fact that, owing to an alteration in the gauge of the 
South Wales division of the Great Western Railway, a large 
number of wagons employed in that district were given up. 
The number of the company’s wagons remaining unlet at 
the close of June, 1872, was 446. Under these circumstances 
the dividend on the company’s share capital for 1871-2 de- 
clines to 44 per cent. per annum. 

Rhymney Iron Company (Limited).—The dividend of this 
company for the year ending June 30, 1872, will be at the 
rate of 8 percent. per annum. The profit realised during 
= yee was 61,6607. The reserve has been increased to 

09,6632. 


Wages in Gloucestershire.—The colliers in the onihy of 
Messrs. Trotter, Thomas, and Co., Coleford, Dean Forest, 
have obtained an advance of 10 per cent. 


Coal for the Great Western.—The Great Western Railway 
Company have obtained a supply of coal, and its rail mills 
and steam hammer are again at work, much to the gratifica- 
tion of hundreds of men who were in enforced idleness. 


Monmouthshire Railway.—The dividend of the Monmouth- 
shire Railway Company for the first half of this year-shows 
a solid advance. It is to be at the rate of 7 per cent. per 
annum as compared with 5} = cent. per annum in the 
corresponding period of 1871. ‘The revenue thus far this year 
has, however, slightly declined. 


The Severn Defences.—The Severn defences consist of 
fortifications at Sully Island on one side of the Bristol 
Channel, and Weston-super-Mare on the other, with those 
on the little islands known as the Flat and Steep Holms in- 
creeaing, Thus the guns of the fortifications command the 
whole of the entrance to the channel, and if called into 
requisition against an enemy would undoubtedly prove to 
his cost that the task of attempting to pass up the Severn 
with hostile intentions would be fraught with considerable 
danger. ‘The forts on the Holms are,” says the corre- 
spondent of a contemporary, “ constructed for the Moncrieff 
gun carriage, and are chambers, as it were, in solid rock, 
with all the usual appurtenances to a battery, shot and 
powder chambers, &c., looking at present very clean from 
the new masonry. The batteries are four in number, 
situated on the most commanding parts of the island, con- 
structed for the reception of nine 7-ton guns.” The arma- 
ment of these defences is now being proceeded with. Major 
Stirling is in charge of a party of Royal Artillery on the 
Steep Holm, employed in mounting the guns in the batteries. 
The guns which are to form the armament of Lavernock 


battery are shortly expected ; they are of 7in. calibre, and, | wee 
A unted Moncrieff 


like those on the ms, are to be mo’ upon 
carriages in the existing pits. The whole of these formidable 
defences were recently inspected by Colonel Hoste, O.B., of 





of ae them to 
It is expected Lavernock 


forces. 


igned to the Cardiff Volunteer Artillery. 





NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Glasgow Pig-Iron Market—After a period of about a 
fortnight, during which there has been a disposition on the part 
of many people to prognosticate that the iron trade was on the 
eve of a collapse and a serious depression, a gradual and steady 
improvement has to be recorded, accompanied by an accession 
of orders which has been quite sufficient to sustain the market 
and impart a better tone to the course of operations, This turn 
of affairs was temporarily prejudiced last Friday by the large 
failure in London, and other subsidiary items of an unfavourable 
nature, but orders from Germany and the north of Europe 
generally appear to be flowing in, even at the current high. 
prices for pig iron, and very fair transactions are going forward. 
The demand still runs upon No. 1 iron, and this is getting in- 
creasingly scarce. As a consequence, the deliveries from store 
are assuming proportions which they have never done during 
the pressure which existed in the earlier part of this year. On 
Monday no less than 2565 tons were ordered out of store, and, 
so far as can be learned, the daily deliveries will shortly be at 
the rate of over 1000 tons. Seeing that the balance in the hands 
of the storekeepérs is now practically under 150,000 tons, this 
a a withdrawal is a serious item, and must shortly reduce the 
balance and also curtail the amounts of warrants in circulation. 
Friday’s prices were down at 122s. 6d. cash, but yesterday the 
market began at 126s. cash, advancing to 126s. 94., again re- 
ceding to 125s. 3d., rallying to 126s. 3d., and eventually closing 
at 125s, 9d. cash. The amount of business transacted recently 
in warrants has been large, and there seems to be more disposi- 
tion to do business than has been evinced for some time. The 
furnaces in the districts continue to be seriously interfered with 
by the irregular movements of workmen. Carnbroe furnaces 
have been out of blast for two or three days, in consequence of 
a strike among the furnacemen, and those of Govan were not 
blowing yesterday, owing to an accident to the hoisting appa- 
ratus. In addition to those accidents incident to the pig-iron 
manufacture, the unsatisfactory supplies of minerals, and the 
almost daily occurrence of agitations among the men, reduce the 
output from the furnaces very seriously—and this state of 
matters does not seem to have reached its worst. This short- 
ness of output is causing considerable pressure upon ironmasters, 
and consequent resort to the stores to supply the deficit. The 
exports of pig iron from Scotland last week were—Foreign, 
12,457 tons; coastwise, 1857 tons; together, 14,314 tons, as 
against 12,585 tons in the corresponding week last year. The 
foreign exports show an increase of 111,608 tons, and the coast- 
wise shipments a decrease of 23,074 tons, the net increase for 
the year being 88,534 tons. Quotations for makers’ iron are 
but very little altered. ‘he highest is 155s. for No 1 iron, but 
no fewer than five firms quote at that rate. To-day’s market 
opened firm, business done up to 126s. 6d., but closed nominally 
at 126s. cash. 


The New Stobcross Docks, Glasgow.—Mr. Thomas S. 
Hunter, of Edinburgh, after careful consideration on the part 
of the Clyde Trustees, has been accepted by them as contractor 
for the first jon of the new Stobcross Docks. Mr. Hunter 
was the builder of the eastern harbour at Granton in 1854, and 
afterwards of the Queensferry Harbour, and his last work of 
public im ce was the erection of the Chickens Lighthouse, 
on the Isle of Man. It is calculated that it will take nearly 
twenty years to complete the whole of the works of the Stobcross 
Docks; but the first portion, for which Mr. Hunter has con- 
tracted, will, under ordinary circumstances, occupy from three 
to four years, while it is expected that its cost will be about 
160,000/. 


The Greenock Tramways.—The contract between the Police 
Board of Greenock and Messrs. Brand and Sons for the con- 
struction of a line of tramways through the town of Greenock 
was yesterday finally closed. The work is to cost 18,0502., ex- 
clusive of the cost of iron rails; and the section between Cath- 
cart-street and West Burn-street is to be commenced by the 
9th proximo, and to be finished in twenty-four days; the sec- 
tion to Campbell-street is to be completed by the 31st October ; 
and the entire line to the westmost boundary, Berryburn, in six 
months from the first-mentioned date. An arrangement has 
been come to by which the Vale of Clyde Tramways Company 
are to obtain the right to use the rails when they are finished, 
they paying interest to the authorities on the cost, and laying 
aside a certain sum every year for a sinking fund until the whole 
is repaid, in twenty-one years. 

Importation of Tramway Cars from Stettin.— Yesterday 
forenoon the steamer Orient arrived at Leith from Stettia, 
having on board seven new tramway cars for Belfast. They 
were taken by the Caledonian Railway to Greenock, to be thence 
shipped for their final destination. It seems strange that these 
cars can be made at a remunerative price, and yet have to be 
carried such. an immense distance, and be shipped and tran- 
shipped several times on the way. 

Tramway Cleaning Machine.—A new machine, designed to 
simplify the process of cleansing tramway rails, and to supersede 
the manual labour at present employed, has just been in- 
vented and patented by be. Alexander Wood, Chairman of the 
Edinburgh Tramways Company. A public trial of it was made 
on Monday, and over the greater part of the route on which it 
was tried it made a remarkably clean job. The apparatus 
requires a horse and man to work it, and is adapted for clear- 
ing the rails of suow in winter-time. 

The Electric Lighthouse at Granton.—The machinery of 
the electric lighthouse, which was constructed by the Northern 
Lights Commissioners at Granton for the purpose of carrying 
out a series of experiments with electricity, was removed last 

otf Messrs. Foster, Son, and Co., of Manchester, and 
forwarded to Messrs. Wilde and Co., also of Manchester, the 
makers of the machinery. The experiments with electricity 
were discontinued about three years ago. 
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THE WOODBURY BRUSH-MAKING MACHINERY. 


(For Description, see Page 160.) - 
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HORIZONTAL CONDENSING ENGINE. 


° CONSTRUCTED BY THE NEWRY FOUNDRY COMPANY, LIMITED, ENGINEERS, NEWRY, IRELAND. 
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We illustrate, above, one of a type of horizontal con- 
densing engines of which a number have been built by the 
Newry Foundry Company, Limited. The most striking 
feature in this engine is the arrangement of parallel motion 
employed for guiding the piston rod, this arrangement being 
one designed by Mr. William Rennie, jun., of Newry. It 








carried smoothly parallel to the base-plate on which the 
rocker frame rolls. Side cheeks fixed to the base-plate pre- 
vent the rocker frame from moving laterally, while curved 
check pieces, placed as shown, bear against the ends of the 
rocker frame, and prevent any longitudinal sliding move- 
ment of the latter from taking place. The upper end of the 
rocking frame is guided laterally by working between guide 
pieces fixed on each side of a slot in the engine base-plate, as 
shown. The’whole arrangement is very simple and sub- 
stantial, and necessarily involves but very little friction, 
while it also appears to us that it should run a long time 
without giving any trouble. 

To the side of the rocking frame next the air-pump are 
bolted a pair of arms which extend on each side of the air- 
pump, and are connected by links to the crosshead of the 
latter. To one end of this crosshead is attached a force 

p. The air-pump and condenser are cast together, and 


pum 
the valves, which are of india-rubber are easily 








The cylinder is fitted with double slide valves, but is, we 
notice, not steam jacketted. The governor isof the quick-speed 
type, making three revolutions to one of the engine, and it 
acts upon a combined slot and throttle valve at the top of the 
steam chest. The connecting rod is of a neat pattern, fitted 
with adjusting screws for the brasses in place of cotters. 

The Newry Foundry Company have now fifty engines at 
work with the parallel motion we have described, and we are 
informed that they give every satisfaction. The engines 
referred to have cylinders varying in size from 18 in. to 





Camapiay Harsouks oF Ruvvex.—Harbours 


of on 
Lake Huron are in course by order of the 
Dominion of and 


Appropriations were provided, 
harbours are now building at Goderich and at Chantry Island. 
These harbours will shelter a large number of vessels. 
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EXPLOSION AT THE TRADESTON and walls, and the like. p deed at yond dag ny Yd gases. We have already given an estimate of atmo- 
ations from the precise conditions, before- won st the increase of produced effort, 

FLOUR MILLS. Sintlosed gooah jroseunsiie unt eotmdllp abtelnade be still it fae guiea © expand wien thay aso confined wikhin's 


Mansy of our readers will be interested in the causes of the 
disastrous explosion and fire which occurred at the Tradeston 
Flour Mills, Glasgow, on the 9th ult., and this being the 
pro mary one o ae —— con the 
excellent report on subject whi just been prepared 
by Professor Rankine and Dr. Stevenson Macadam. The 
report is as follows: 

Copy of Detailed Report. 
dill Guiaseow, 9th August, 1872. 

We hereby certify that, in accordance with instructions 
received from the of the Committee of the Fire 
Insurance Offices interested in the loss and damage sustained 
in the fire and explosion which occurred in the Tradeston 
Flour Mills and Granaries, on the 9th day of July, about 
four o’clock p.m., we have made a searching investigation 
into all the circumstances connected with this disastrous 
affair, and having i ed the premises, examined all 
surviving witnesses, visited various other mills, and inquired, 
by the examination of witnesses and documents, into the 
history of other fires and explosions of a like nature, we have 


to report as follows :— 
1. That the pri cause of the fire and explosion was 
the accidental. sto of the feed of one of the pair of 


stones engaged in the, grinding of sharps, which led to the 
hly heat 


stones becoming hi ted and striking fire. 
2. That the us generated inflamed the finely divided 
dust which was di through the air in the exhaust con- 


duits, and then passed on to the exhaust box. 

8. That the sudden combustion of the dust diffused through 
the air would produce a very high tem ture in t 
gaseous products of that combustion, and this would neces-~ 
sarily be accompanied by a great and sudden increase of 
pressure and bulk—constituting in fact an explosion. 

4. That the first effect of this explosion would be to burst 
the exhaust-box, and allow of the diffusion of the dust and 
flame throughout the atmosphere of the whole mill. 

5. That this communication of inflammable dust and flame 
throughout the atmosphere of the whole mill was the cause 
of the second hae es eee by which the gable walls were 
blown out, the mill reduced to ruins, and woodwork set 


m fire. 

6. That the stores or ies were set fire to ly by 

the flame and fire from fhe mill travelling along the gang- 

ways, and partly from the burning materials falling through 
ights. 


the oe 

7. t no explosive or other foreign material was used in 
the manufacture of the flour, and t we found the steam 
boilers uninjured. 

8. That we have not been able to trace blame on the 
of the proprietors of the mill or of any one in their employ- 
ment, as every precaution known at time was used. 

We have ascertained, both from the evidence of eye- 
witnesses, and from printed and published documents, that 
fire explosions similar in their cause and nature to that at 
Tradeston Mills, are accidents of ordinary occurrence in flour 


mills, especially since the introduction of the apparatus 
called the “Exhaust.” This fact, however, is little known 
to the general public, or indeed to any one except those 


practically employed in working such mills, though it 

appears to be better known on the Continent than in Great 

tain, being mentioned in French and German treatises 

u flour mills, but not to our knowledge in the standard 
— books on that subject. 

ost of those fire explosions have been comparatively 


trifling, and not accompanied with loss of life or with serious | hi 


damage—the extent of personal injury being confined to 
slight scorching of the hair and akin’ fn certain instances, 
however, the effects have been more or less disastrous, ex- 
tending to the firing and demolition of buildings and ma- 
chinery, the conflagration of woodwork and stores, and to 
serious and sometimes fatal injury to workmen and other 
——-_ The recent Tradeston fire explosion, so far as we 

ow, exceeded all previous ones in its violence.and in its des- 
tructive and fatal effects, but the difference is not one of 
kind, but purely of degree. 

Indeed, it requires some consideration to see the reason 
why such fire explosions are not much more frequent than 
they have been. A fire ion consists :n the sudden 
combustion of a mixture, whether solid, liquid, or gaseous, 
A as Angee of these conditions, containing a combus- 
tible substance and a supporter of combustion such as 
finely divided and intimately diffused throughout each b 
and either exactly or nearly in certain definite chemical pro- 
portions; and to inflame that mixture, there must also be 

esent a body at a white heat, such as a flame or spark. 

@ failure of any one of these conditions prevents the. ex- 
plosion ; for example, if there be an excess or a deficiency of 
any of the in ients of the explosive mixture, or if they be 
not thoroughly mingled, the contact of fire will either fail to 
inflame the mixture or will produce only gradual combustion 
and not explosion; or if the spark or other hot body be be- 
low a white heat, the inflaming or combustion will fail. It 
thus appears that it is only through the coincidence of certain 


conditions that a fire ee ae gen and this accounts 
for these being of only i and not daily occurrence 
in fleur mills. 

In such mills, the explosive mixture consists of atmos- 
pas air through which is diffused a very fine impalpable 


ust produced during the rey ing and previous cleansin 
of the grain, the sittin, c the flour, ‘and other : coal 


The dust is gathered, in mixture with air, is in 
bona spaces, mainly through > exhaust. 
e have ascertained by direct experiment inflammabili 
ones ——_< is mixture. fe have ali calculated 

when proportions suited to uce 
an explosion are realised, the a thc seonls: 
ing gaseous products, if confined in a limited space, suddenly 


becomes equal to about eight times that of the atmosphere— 
ient to no edacte of ences risloner’ tn the 


being ? 
way of bursting exhaust boxes, throwing down partitions | i 





mixture of dust and air, that may be 
of a lamp incautiously ye in contact with the 
cloud, but more frequently ugh the millstones striking 
fire when happening to run empty. A pair of 
when the feed is accidentally s » readily 
each other, for they are made of a flinty or other very 
siliceous rock, and the sparks from them are capable of in- 
flaming any combustible substance. The occasional suspen- 
sion of the feed is an accident which cannot be wholly pre- 
vented by any amount of caution. A still more dan 

kind of spark is formed when a piece of metal, such as an 
iron nail, accidentally gets between the millstones, for the 
sparks then guoduand are globules of molten metal at a white 
heat and in a state of combustion. art have ascertained 





i 


that the presence of a nail between can set 
fire to the dusty atm ee ~ 
fact. to d ewainet this leet a f ; : 

nails into the hopper, hams hennaieteh th tn tede 


ing spouts. It is not to be expected, however, that the mere 
penance magnets in the position indicated will wholly pre- 
vent passage of the nails, but will only reduce the 
' from this cause to a minimum. : set, 
vin ven these preliminary explanations as 
achaps of deo cxplatianns tn quabiol, cada hens in, Gone 
mills in i nao to state the grounds of 
pant Trades’ Mills, wr a th ae poate 
explosion at ton Mi wii i 
reasons which have led us to hy conclusions. 

In arriving at the facts connected with this fire explosion, 
we have taken the evidence of all the survivors who were in 
the mill at the time, viz., Dickson Young, miller, and James 
Blackwood, stone-dresser, who were on the third or stone 
floor; John Rooney, machine oiler, and Peter Page, —. 
who were on the fourth or hopper floor; John Dykes, James 
Carrol, and Andrew Mulgrew, millers, who were on the fifth 
floor; Willian Bisset, millwright, who was in the attics; 
William Watt, store-keeper, who was on the fifth floor 
gangway; Hugh Black, fireman, Munro Don, store-keeper, 
and Thomas Forbes, miller, who were on or near the second 
floor gangway; John Black, engineman, as also of Mr. 
Thomas Muir, one of the proprietors; Oscar Oexle, C.E., 
manager, and William Allan, foreman, who were in the 


office at the moment of the fire explosion. We have also 
learnt certain incidents from John L. K. Jamieson, -, of 
Messrs. John Elder and Co., who saw the fire and the 


explosion from his counting house in Centre-street. 
bringing this exidence to bear — the immediate cause 
of the fire explosion, we have pe: 
the working of other flour mills in Glasgow, Newcastle, 
Leith, and Kirkcaldy, and have made particular inquiries at, 
and examined eye-witnesses of other fire explosions which 
have occurred in such mills. We have also read accounts 
of similar fire explosions which are recorded in French and 
German publications. 

The evidence of Dickson Young, James Blackwood, and of 
John Rooney, is of the greatest im Dickson Youn 
was one of the men in charge of the stones at the time o 
the explosion. He was the — to observe that a pair of stones 
which were engaged in grinding sharps were running em 
from a feed bein off, and were striking each other. + 
immediately called. the attention of James Blackwvod, who 
ad a partial superintendence of that part of the mill, and 
they were both engaged in examining the feed-spout when a 
“lowe” or blaze Surst 
stones which scorched the men—Blackwood severely, 
who was then rendered for a time unconscious. Four other 
men and a boy were on the same-floor, but these were all 
killed. No other survivor, therefore, saw, or couldjhave seen 
what happened up to this point. No light-was near 
the stone, and the sparks which gave tse to the“ ” or 
blaze must have originated in stones rubbing i 
each other and striking fire. The fame which. issued forth 
from the stones must have been caused by the inflaming of 
the flour dust and air, probably intensified at the moment by 
the feed coming on. 

Immediately after observing the blaze and flame from the 
pair of stones, Dickson Young distinct. 
the crackling noise of an 
or conduits which con to 
box, which was si in the next higher or floor, 
and this ended in a loud report from the direction of the said 
exhaust-box. James Blackwood was unconscious at this 
time, but John Rooney, who was on the fourth floor, heard 
the crackling noise under his feet, felt the floor shake, and 
thereafter heard the explosion in the exhaust-box, which 


the roans 


was at the further or west end of the flat he was on. We | T) 


have ascertained that a similar crackling noise, followed by 

a report, hias been observed in the cases of former fire explo- 

sion in other mills which we have in 

cn conanplorn of dows took aed oe ae Panel 

an ust air ma: experimentally 

shown by showering some of the fine dust through a sieve 
mer a oy rng aw t = oe oe com- 
ustion of the dusty atmosphere* takes p' ith explosive 

rapidity, and in ned resembles the flame travellin 

along a — of gunpowder or flashing through a mixture 

-gas and air. 

The flour dust mainly seat eee ae 

accompanied by smaller proportions of gum, sugar. 

All these or th are composed : 


y visited and inspected | gan; 


forth from the centre part of the | F 





by descending over debris 

of Gases walle being lownamn 
buildin bey. peer metpD ov 2 
proved; by the position of various ruins ; 
whilst, in one case at least, the di for of Gatagingg fovea the 
fire arose from the manner in which the men were confined 
by the fallen beams. 

The testimony of the survivors bears out the suddenness 
of the firing of all parts of the mill. Those who were escapi 
from the mill in a conscious state felt ves 
by the flames. Those who were in the second and fifth floor 

ys were singed and scorched by the flames rushin 
y the doorways, whilst, at the same moment, a blast o 
flame and air swept out from the first floor across a narrow 
aunt of in the pcm yr trade Sh 

e proprietor, manager, foreman, 
at he Umacbened the wala explosion, they ran in - 
merce-street, and by that time the gable walls were 
and fire was raging throughout the disjointed timber. On 
to the office, and o; an iron trap communica- 
observed that the fire 


below. ~- 
The suiden and practically simultaneous firi 
cxplosian inthe ectast box Ineding Sipiliy ari 
or 
the produstion of a dusty atmosphere in all the floors, 


of the 
the first 
to 
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At Terre Haute, further west still, one blast furnace and a O F PURIFYING GAS.* 
rail mill are in successful operation. These all have taken ON "THE COST 0 F @ 
This eoalaald 15 dean eee. Louis from the} Ha socstucutneieae ee before I beg to 

This coalfield is i to su t. i vine invi & pa) you, 
foundation of works within itself it St. Louis, blast fur- i subject which, so far as I know, 
naces have been erected on the most extensive scale, and more been di these meetin I 
are building ; one of the finest rolling mills in America has i 
been erected there, and from the splendid situation of the 
city, she is destined to take a most important part in the | And, al 
iron manufacture of the United States. 

Over fifteen furnaces are in blast there, and several rolling 
mills. Its imity to the Indiana coalfield and to the 
celebrated fron Mountain of Missouri, makes it a chea 
as well as convenient point of manufacture. In 1868, 
105,000 tons of ore were taken out from Iron Mountain ; in 
1869, 196,000 tons; 1870, 316,000 tons, and last year it was 
confidently expected to reach, if not exceed, ,000 tons, | i 
from which it will be seen the iron trade is growing. 

The manufacture of Bessemer steel has in like manner 
followed the same path as that trodden by the iron manufac- 
ture in its westward career. The first works, on the Hudson, 
at Troy, New York, then at Harrisburg, P lvania, i 
valley of the Susquehanna, then at Lewistown, seme tae 
in the valley of the Juniata, at Cambria, Count Johnstown, 
Pennsylvania, at a Pa., Cleveland, Dhio, Wyan- 

: dottee, Michigan, Iolict, Ill., and at a and, finally, up 
to my latest knowledge, at Milwaukee, Wisconsin. 

The iron interest follows close upon the tide of immigra- 
tion. The charges for transportation for such long distances 
encourage the building of furnaces and rolling mills at the 
earliest practicable moment. Their erection marks very 
accurately the years in which wealth has been accumulated. 

It will thus be seen, that from the Atlantic to the Missis- 
sippi, the iron men are fairly at work, extending north to the 
Canada line, and south to the southern of Alabama. 
And for the present, until more extensive discoveries of coal 
are made west of the Mississippi, I think the pro of the 
iron further west is checked, and it will now follow the coal 
and iron deposits as they are develo north and south of 
the line which it has hitherto marked its native migration. 

Tho total mileage of the railroads of the United States 
amounts to over 60,000 miles, and has increased in the last | the 
decade, at the rate of 10 per cent. To supply this demand | i 
for rails, and to keep up the renewals of these roads, and to 
furnish other demands for iron, now keeps “700 blast fur- 
naces, anti 300 rolling mills. at work, which employ 140,000 
men directly in the business.” In addition, we are indebted 


Peeves 
ieee 
nd 





by 





it 


to foreign ccuntries for 511,059 tons of rails, to say no 

of the vast amount of imports of other forms of iron and 
manufacture, amounting to 826,088 tons. This surprisin, 
demand for iron and steel is, it is believed, true of all etvilieel 
nations at this time, and accounts for the prevailing pros- 
perity of the trade everywhere. 

I cannot close this paper without alluding to the fostering 
care which the policy of many of the sallonge in America 
exercises upon the growth and prosperity of the iron trade. 

One of eae toads, the P i phia and i i 
upon whose line the Punier furnace was built, and which was 
in 1840 a small road with but few miles of track, has grown 
now to be @ corporation of great wealth, owning con- 
trolling in its great anthracite coal traffic 1100 miles of track, 
over 100 miles of canal, 70,000 acres of the finest anthracite 
coal lands in Pe lvania, and with an entire coal tonnage 
= eer of 6,002,573 > tea 

is great road now offers special inducements to parties 
building furnaces on the line of its road, by assistance with 
its credit, which to the too moderate capital of the 
American furnace builder, will far in ining the 
location of his works. The other home of the anthracite pig 
iron trade has not been any less successful than its neigh- 
bour, and we find the coal traffic out of the i iace 
nana, and Nilkerbane ions last year to have been also 
123, large, and the total anthracite put out in 1871 was 
14,965,501 tons. [See Miners’ Journa. 

The bituminous fields on the sea have been also 
ary an and added together, make 4,451,959 tons for 

ear. 


western coalfields have not been idle, but their figures 
are not capable of such exact registration as those on the 
Atlantic seaboard; but a careful estimate made by com 
tent parties puts the amount at 11,600,000 tons. ee 
Miners’ Journal Report.) 

If we now add together these various sums, and include 
443,955 tons of bituminous coal imported, and 2,720,000 tons, 
the estimated consumption in the coal regions themselves, 
we will have as a grand total 53,811,664 tons as the total 
supply for home consumption in the United States for 1871.| Average cost, 3d. per 1000 cubic feet. 
This may be said to be the measure of our manufacturing The method which I am about to explain 
prosperity. (Miners’ Journal.) . i at the Hornsey Gas Works for more than five 

Following the example of the Reading Railroad, one of our | one that I have thought of sufficient 
western lines is offering to give in fee not only the land upon “ provisional protection” for. The plan is thus: 
which to build « furnace, or a rolling mill, or a Bessemer steel provide the purifiers with an inlet and outlet, independent of 
works, but also 100 acres of coal land, upon which collieries 
can be cheaply and easily opened. * Paper read before the British Association of Gas Managers. 
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WARMING RAILWAY CARRIAGES*, 





and useless elense 
i ents made on t 












ms of railw: ; wii : 
based facta ° tut kisch Railway has, however, recently adopted for | not present serious dangers, but that these dangers increase. 
which nia: te Bi out mr: almost all carriages the system of warming by the | very rapidly from five While divers, working 
vias ge oecant an combustion ef com charcoal mixed with a|in depth of 40 metres, can be brought constantly to the 
ede ethos tre: supporter of combustion, so as to form the ‘ bri- | sutface without accident, the rapidity with which they are 
oF) eens” epantia uettes,” of the manufacture and use of which we | *rousht up, would expose them to almost certain death, if i 
F Raen Sa wpeak more fully hereafter. ‘The results ob- | ‘ey had reached # depth of 70 or 80 metres, Such a 


e 


1" Aliona-Kiel Rai 









i ust be taken to avoid falling into a worse . 
f of two pans, which are introduced from the two _— “gi 
ag with warm water, nadopted for warm- | sides of the carriage. ‘The boxes are made of thin Tue Exniprrion or Domestic - 
g the first-class, and alko ‘the second-class cast.iron, and the pans of sheet iron. ‘The tempera-| We bave already alluded on several to the ex- 
att id 3 =e" Tture in the compartments is found to be agreeable, | hibition of domestic economy now being held in Paris. 


9. Aussig-Teplite Raility. 1 f @iittie arrange- 
0 5 ; 


















5 ‘a ) pted. riginating from the “ brique ” our last visit we noticed a large addition to the objects of 
= va one age OE ii wip i ar are lidhan u coke fires. se po fee. interest. We noticed at first various, typés of velocipedes, 

8. Grand Ducal Baden ; ly. — Experiments Berni the ers ainall t bask yee | made with particular care. Upon this = of toy appeared 
have been made with hot air. A small 6ven, or fur- me to Serge in arom baskets. to have lavished the utmost attention of a number of 
nace for burning coal, is placed as‘nearly as possible} 6. Berlin-Anhalt Railway. — Experiments have | constructors, who have attempted especially to give the 
tinder one énd of the phen ve and asmoke-pipe leads | been made on this line with a plan of warming the | atmost lightness, and ease of seat to the rider. The velo- 
from this-furnace und up at the other | carriages‘by means of the exhaust steam from the | cipedes of M. Jacquier, suspended on springs, and: with : 
énd to the top of the cart the furnate and pipe | locomotive. It is also the intention of the authori- | spokes of wire, are worth attention; the wheels are of iron, 
are surrounded by a co Ov with self-acting ties to construct a wagon containing a steam | with the rims india-rubber covered. M. Meyer has sent im- 


construction to that the Bavarian Rail- 
way, ‘and -of which ill be 
given hereafter 2 wt 



















i 4° Royal Bavarian 
swith hot water ‘are 
oyal Bavarian Rail 





Soe seenatie provided 
ger and trains 


all their carriages for 
with steam heating apparatus, “en ’ be sgechone 
the engravings on = or’ which pur- 
bc each train e ita small steam 
iler, “In the ill ‘a sents the fixed 


5 


steam boiler; J the dor feeding the 
boiler; ce, steam pipes for conveying the steam 
from the oiler tow: s at thé fore 





back» of - the ‘the steam pi 

fanning enderneath the yes naaitee of 
the pipes 8, consisting of caout- 
chouc ' ‘at both ends, anda 
t ing off the water pro- 
‘by condensation ; ¥jbranch pipes for thecom- 

pattments of the carriages;*and g, heating 
under the seats of- the sompartments. the 


as well as those 








.. jing s with hot water, an 
and. hi 





| The boxes are placed so that the access to them is| into the balance as it passes from the cart. The horse 
always on the left- side of the door. | stalls and stable fittings are conspicuous, and a word may 
The briquettes are put into perforated cases open | be said for the mechanical shears of M. Adie. It is com- 








NOTES FROM PARIS. 
Panis, September 3, 1872, 
















a ae ee ee apparatus costs on W. fa Chi yr 
£ «. 4. M. P. Bert has presented to the Academy of Sciences a 
Re gee Ser a ee he ; : communication in which he describes his 
” ” » ”» » 
” ” » eight ,, ” 26 8 0 
” ” » ten 5 » 32 00 
Keion Ferdin in Nordbale a A anptied te ie, 
r Ferdinan and su 
Haag, at Augsburg. Nothing can be said, so far, 
the a tus, which given satisfactory 
results, but it 


been found n that a com- 

petent man in of the Setting chauld always 
accompany the train. With reference to the ex- 
penses it may be further stated that the consump- 
tion of fuel, for instance, on the journey from 
Munich to Lindau amounted only to 3 Zoll centner 
(about 6 cwt.), that is Bo say, over niles English of 
43.7 x 2==87.4 German miles (= 413} mi ish), 
or 1.6 Ib. per English mile. aie i , 
5. Bergisch-Markisch Railway.—Until lately heat- 
ee iron boxes with hot 
have been used for first and second-class 
The separ 4 


pans, as well as the sand 
boxes, are covered with woollen material, and are 
p on the floors of the carriages between the 

. The administration of the Bergisch-Miir- 





up to three 











depth is unattainable, at least without employing the pre- 
cautions indicated by.M. Bert, but in this case increased 





tained are stated to be satisfactory. Under one 
seat of each com t is a box for the reception 







whilst no complaints have been made about any | This exhibition is advancing towards completion, and on 




























plements of the same kind. Those of M. Rocquemont are 
remarkable -fortheir lightness ,and.;their elegance. MM. 
Barbou.et Fils exhibit some iron lifting jacks. his firm 
is well known for the large tradé it bas made in bottle” 
racks of ‘iron... The jack«is worth notice. The rack by 
which it is actuated has @ free movement until in contact 
‘with the object to be raised... A ratchet wheel regulates the 
movement of the rack, which can be fixed at will, and a 
vertical movement given it, by means of a bent lever. This 
apparatus weighs only about 111b., and can be placed in 
the carriage so as to be always on hand. Its lifting power 
is 1100 lb. The Beziat is intended for cellar use in 
lifting casks gradually as they. are emptied. A handle 
gives movement by gearing to a screw, by which the cask 
can be elevated or depressed. M. Paillard exhibits a simple 
form of balance suitable for the perambulating vendors of 
coal and wood from house to house. The coal is thrown 


apenas closets, and urinals, and compartments 
‘Or the guards accompanying the train.  I[t.is-pro- 
posed to place this wagon im the middle of the train, 
and to convey the steam for the warming’ of the 
earriages from it in both directions, At present 
heating pans with hot water are used for first and 
second-class carriages. 

The agg cree of the Anhalt Railway is now 
making its first trials of veeeaey means of 
briquettes, but the ‘results obtained at first have 
not been satisfactory, this being probably to be 
attributed to the composition of the briquettes, 
Underneath each row of seats is placed a box or 
cover, which extends, however, only to the centre 
of the carriage, and is raised 2in. above its floor. 







































posed of two steel plates, one of which, placed on the other, 
is movable, The ends of both are notched teeth. The 
lower row have the points rounded, and project beyond the 
upper one, in such a manner that they entirely protect the 
skin of the horse from being “injured; they serve at the 
same time as a comb, lifting the hair, and drawing them 
between the cutting teeth. The Courtois circular shears 
are made on the same principle. 

M. Grieffier, a working chemist in Paris, has exhibited 
his new apparatus for the manufacture of all aérated liquids. 
They are remarkable for simplicity, solidity, economy, and 
hygienic advantages. Dubroni’s photographic apparatus 
|e censiderable interest, and being for special purposes, 

quite distinct from ordinary apparatus. His arrangements 
are extremely and economical, and are adapted for 
working in daylight without any laboratory. The chemical 
baths are introduced into the interior of the apparatus by 
means of india-rubber pipes. M. Dubroni has, in short, 
endeavoured to reduce the practice of photography to the 
simplest and cheapest form, and his apparatus, besides being 





The lighting 

P vesre by means of gas, is accomplished by laying 
the perforated wire cases containing the briquettes on 
eh rrmiomasar hae, rf ogg , which are provided 
at the top with holes for the burning of the gas. 
The gas apparatus is placed as nearly as convenient 
to the departure platform, and the lighted bri- 
quettes have to be carried to the carriages, 

The briquettes used on the Anhalt Railway are 
9}in. long, 3}in. wide, and are supplied by M. 
Runge, of in. The boxes and pans are 

of sheet iron in the shops belonging to th 
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WIRE-ROPE TOWAGE ON THE wire rope. It will be understood now why the deck | ‘The invoices of the cargoes indicated a total of 
. DANUBE near the bow of the ship slopes down towards the pet s.lt x) : ons (En, ro of pe 
batt 5 " : | water, thus permitting the wire rope to over it | and wood.” Bit scertained t seve 
Ti Ceplentiee 2A eee wermeown oly at any angle without hindrance. To allow for the | hundre beh be ‘had | taken out of the 
badldinee 


pulley, for the purpose of propelling boats by 
means of a fixed wire e, is gradually extending 
on Continental rivers and canals. After the first 
experiments made.at Leeds, by Baron O. de Mesnil, 
and a series of trials, during the following years, 
on the Erie, and Hudson, and Delaware canals, in 
America, several lines were successfully established 
in Belgium and France. Although some of them, 
owing to circumstances wholly unconnected with 
the mechanical problem of wire-rope navigation, 
have at the present moment ceased to work, the 
operations connected with this novel application of 
steam power are daily growing in extent and im- 
portance. 

As a first step for the extensive introduction of 
the system on the Danube, the Imperial Aus- 
trian Danube Steam Navigation Company caused 
the construction of a powerful tug of 50 horse 
power nominal, after the designs of Mr. T. Schwarz, 
the present managing director of the Central Tow- 
ing Company, at Cologne. A general description 
of this vessel will reca] the principle features of O. 
de Mesnil’s and M. Eyth’s patents. 

The Nyitra (see engraving on page 168) isa flat- 
bottomed iron vessel of a total length of 138 ft., 
beam, 24}ft., and depth of hold, 7} ft, It is pro- 
vided with two false keels, and has a large rudder 
at the bow as well as at the stern, each rudder 
being separately governed by a wheel placed near 
the centre of the boat. 

As on most rivers with rapid currents, it is in- 
tended to use the wire rope on the Danube only for 
towing up stream. The tug is therefore provided 
with twin screws of 4ft. 2 in. diameter, worked by 
two separate vertical engines placed near the bow, 
and supplied with steam by the same boilers, which 
also work the clip-drum machinery. 

The latter consists of a double cylinder horizontal 
engine with variable expansion and condensation. 
The diameter of the cylinders is 14, in., the stroke 
23g in. The two cylinders are mounted on two 
separate parallel bed-plates, each carrying one bear- 
ing of the common crank shaft, and also of an inter- 
mediate shaft, placed parallel with the latter, but 
somewhat higher and nearer the cylinder end of the 
engines. Tor both cylinders there is only one con- 
denser and air-pump, worked by the elongated 
piston fod at the back of the right-hand cylinder. 
The bed-plate of the same engine carries a strong 
cast-iron upright, supporting one end of the hori- 
zontal clip-drum shaft, whilst the other end is carried 
by a bracket firmly bolted to the starboard side of 
the boat. 

A pinion, sliding on feathers on the crank shaft 
between its bearings, gears into a wheel on the in- 
termediate shaft, which by a second pinion and a 
large driving wheel keyed to the main shaft 
above deck, moves the clip-drum. The speed 
from the crank to the intermediate shaft is reduced 
in the proportion of 1.8:1, and from the latter to 
the clip-drum shaft in the proportion of 4.4 :-1, the 
reduction altogether being, therefore, in the pro- 
portion of about 8:1. The positions of shafts and 
wheels are further so arranged, so that the crank 
shaft pinion can be made to gear direct into the 
main wheel of the clip-drum shaft. Thus a second 
considerably increased speed can be given to the 
clip-drum, As the diameter of the latter is 10 ft. 
6 in., one revolution of the engine corresponds to 
an advance of the boat- by slow speed gear of 
4.1 ft. by quick speed gear of 7.5 ft. 

The clip-drum is keyed to the outside end of the 
main shaft ; it therefore overhangs the larboard side 
of the boat, its horizontal centre line being about 
1 ft. above deck. ‘The clin .re set to work a 1} in. 
wire rope. Two press pulleys can be made to touch 
the rope, somewhat above the horizontal centre line, 
of which the hind one at least is required to give to 
the last clips of the drum the necessary initial bite, 
whenever the back rope gets unusually slack. 

For the purpose of leading the rope from the 
bottom of the river over the clip-drum, and per- 
mitting it to sink down again into the water, there 
are three large guide pulleys employed, each having 
the same diameter as the clip-drum itself, viz., 10 ft. 
6in. The first pulley over which the rope passes runs 
loose on a stud fixed to a wrought-iron bracket, 
which is provided with two nearly vertical steel 

nivots. ese pivots are held in corresponding 
bearintes firmly connected with the ship’s side. 
Thus the pulley is able to swing about, very much 


swinging of the pulley towards the ship, a segment 
had to-be cut. out.of the ship’s side, but this seg- 
ment is entitely above the water line, and therefore 
of little importance. 

The second pulley, which the rope touches along 
the underside of its periphery, turns on a stud fixed 
in the side of the vessel. It is so placed, that the 
centre line of the pivots of the swinging pulley 
above described is tangential to both pulleys, so that 
the rope runs perfectly correct from one pulley to 
the other, whatever the position of the movable 
one mag be. 
From this pulley the rope runs over the clip-drum, 
touching the upper half of its periphery, after which 
it passes over to the third and last guide sheave. ‘This 
again is a swinging pulley, with perfectly vertical 
pivots, its bottom edge reaching below the keels of 
the vessel. Thus the back rope is allowed to fall 
to the ground at any angle it may assume towards 
the centre line of the ship. Here also a segment 
had to be taken out of the regular side of the 
vessel, to permit the pulley to swing inwards if 
required. 

Throughout its passage through the pulleys the 
rope is everywhere carefully guarded against getting 
out of the grooves when slack. These guards had 
to be so arranged that they can readily be removed 
and replaced whenever the rope has to be taken off 
or put on again, 

There is finally a small suspended guide pulley 
near the stern of the boat; but this is generally not 
used. Only when the boat has to go backward for 
a considerable distance the wire rope is placed into 
it, so as to guide the vessel, or rather prevent it 
from swinging round. 

The boilers are placed between the clip-drum 
engine and the s¢rew engines. They are two in 
number, of a type very commonly employed on 
river steamers, and scarcely calling for particular 
description. , 

The total displacement of the boat, when ready 
for service, amounts to abuut 200 tons: the.draught 
is 3 ft. 9 in., the immersed midsection 74 square feet. 
Besides tlie machinery, weighing 42 tons,-boilers 
weighing 32 tons, and coal bunkers holding 10 tons, 
it contains nothing but the usual accommodations 
for captain, engineers, and crew, and the necessary 
fittings and contrivances for attaching barges, &c. 

We now give an extract from the official report 
of one of the trial trips, undertaken to ascertain 
the efficiency of the machinery, and the results 
gained by the application of the system. 

On September 2, 1871, the wire-rope tug, Nyitra, 
started from her anchorage, towing, by means of her 
auxiliary screws, three barges to the place where 
the rope, previously immersed, had to be picked up. 
It was caught up by a grappling anchor, and fixed 
to the side of the boat, an operation which lasted 
from 7.5 to 7.44a.m. Six workmen were required 
to place it over the guide pulleys and the clip-drum, 
which was done in 49 minutes, 

These operations took far more than the wager 6 
time, in consequence of one of the buoys whic 
marked the position of the rope having been broken 
loose. ‘Che tug, also, with the three barges in tow, 
was difficult to handle, whilst the rope, laying at 
the particular spot very much across the river bed, 
had to be pulled from underneath it. At former 
trials, on the 22nd of August, the same opération 
took only 25 minutes; on the 28th of August, 22 
minutes ; on the Ist of September, 15 minutes. At 
the trial trip on the 3rd September, which was 
undertaken solely to ascertain ‘the steering power 
of the vessel, the picking up of the rope took 8 
minutes, and the zero it into the pulleys 20 mi- 
nutes. By employing stronger and more suitable 
blocks for lifting and han ng the rope the time 
for these operations could still be greatly reduced. 

The three barges which had to be towed were all 
of the same constrt , being flat-bottomed iron 
veasela 180 ft. long, 21 £6. beam, and 8 ft. 4 in. depth 
of hold. ee as 


SS. decim. ft. in. 

The draft was in boat A . 1 S ¢l1 
Ke me 154 = 5 0 

4h = 49 


a ae ait : 
This indicated, according to the official gauging, 


the following cargoes : 





like a door swinging on its hinges, and will place 


itself readily in the direction indicated by the 





ewt. 
For boat A 5220 
» » B 6182 
» » O 4997 i 
Tota) 15349 (German)=752 tons 2 cwt. (English.) 


For th os : g the peed 

or the purpose of ascertaining, exact 8 

of the tug, the two end points of, the trial course 

jee re Sosa the —_ of. pet Danube, 
ited by the Imperial Government, scale axtoy. 

The distance between Gran and G Maros, fol- 


lowing the line»of+the wire +, was found to be 
2.824 Austrian, or 13.30 English miles. Thé time 
of running over this course was found to be 2 hours 
42 minutes 55 seconds. ed of the t 





Thus the sp 
amounted to 1.040 Austrian miles, or 4.898 English 
miles per hour. .... f 
The current of the river was measured in two 
different ways; first on ro. gaged 2nd by floats, 
and then on September by the difference of 
speed of the steamer Jstvan, whilst going up or 
own stream, over the whole course. 

The Spain with floats were undertaken at 
three different points, the floats consisting of two 
bottles, connected by a string of 3 ft. 9 in. length, 
one bottle going at the depth allowed by the String 
(which corresponds to the draft of the tug), the 
other floating on the surface. The observed dis- 
tance was 36.55 metres for each experiment, and 
there were ten experiments made at each of the 
three points selected. ‘The average speeds thus 
obtained were : 


At the lowest point 1.04 metre per second 
+» middle ,, 1.384 ,, * 
” upper » 1.636 ,, ” 


but of these figures the average speed of the river 
was calc by.taking the lowest of the-three 
8 , which apparently was constant over half 
the course, twice into account, whilst the other 
figures were only taken once. Thus the speed was 
found to be 1.275 metre second, or @.605 
Austrian, or 2.85 English miles per hour. 

The difference of the speed of the steafher Jstvan 
in a trip up and down the river between Gran and 
Great Maros indicated, by calculation, a speed of. the 
current=0.594 Austrian miles, showing a difference 
of only 0.011 mile with the observations above 
quoted. 0.600 Austrian, or 2.83 English miles, 
will, therefore, be very near the truth. 

During the trial the coal was carefully weighed. At 
the end of the trip the steam pressure, the water in 
the boiler, and the fire on the grate was as much as 
possible in the same condition as at starting. The 
coal consumed amounted to 22 ewt. 734 lb. (German 
weight) or 2506 Ib. (English) of small coal from 
Feldkireh, Hungary. 

The slag, clinkers, and ashes, weighed back - 
amounted to 14 cwt. 71 1b. but it must be remarked, 
that the firemen, in spite of orders to the contrary, 
had used some water to exti the fire in the 
ash ite, and that, brane aay. residue, when 
weighed back, was not perfectly dry. At previous 
experiments and subsequent trials the proportion of 
the slag and ashes returned was carefully ascer- 
tained. It amounted on A 24th to 4574 per 
cent. of the original weight of coal. On September 
8rd, 22734 Ib. of coal produced 1471 Ib. of wet ashes, 
which perfectly dry weighed 1177 Ib. or 50 per cent. 
of the original coal. September 8th, 545.8 lb. of 
coal, most carefully burnt ona grate, yielded 2442 Ib. 
of ectly dry residue. An equal quantity 
ened with water in the manner 
weighed wet 299.2Ib. It therefore appears-fully 
ascertained that the coal used leaves 48 to 50 per 
cent. of its original weight of slag and stones. _ 


oe en ae Gin (inate) 
cumstances, 837.3 lb. or . (English. 
The coal consumed per Austrian mile Ss $0516 
The coal consumed German) cwt. moved }-mile 
(Austrian) ‘was, - to invoice 


0.0494 Ib. ; according to measurement 0.0524 lb. 
This is equivalent per ish mile and ton, accord- 
ing to invoice;-to-0.2141b; of coal; according to 
measurement to 0.222 lb, 


The steam gauges indicated, throughout the tri ‘ 











a. pressure of from 66 to 75 lb.; the permissible 
boiler pressure being 80 Ib. 

The average number of revolutions of the engine 

was 105.5. Calculating out of this the distance travel- 

y thé tug alon rope, we find it to be 13.4 

a along 

‘fi miles. The 
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or the current which had. to be overcome. The 
. vacuum in the condenser was indicated by a column 
of mercury = 24.17 in., showing throughout a height 
of 61.4 centimetres. 

Indicator diagrams were taken at intervals of ten 
minutes, with two indicators, one for each cylinder, 
after previously that the diagrams at 
the two ends of each were practically 

_identical. The di showed an average of 134.4 
horse power (indicated), Theinfluence of the curve 
at the lower end of the course on the ee 
power required was very striking. In a pals t 
course the tug would have attained a considerably 
higher speed. 

e coal consumed per indicated horse power per 
hour amounted, according to the above figures, 
to 6.23 lb. (German) or 6.85 lb. (English) of Funf- 
kirch small coal. 

Arrived at the upper end of the course the rope 
was thrown out of the pulleys, an operation which 
took 5 minutes. The return journey, with the same 
boats in tow, down the river, was performed by 
means of the twin screws, and took 2 hours and 
15 minutes. 

In the afternoon the same train of boats was 
towed over the same course, the boats being 
attached, as before, to the larboard side of the tug, 
the same side on which the clip-drum works. The 
object of this trial was merely to show the steering 

wer of the vessel in the strong curve between 

isegrad- and Doines. It was demonstrated that 
the tug, even without the use of the bow rudder, 
steers readily at an angle of 30 degrees against the 
direction of the wire rope, moving from side to side, 
over one-third of the breadth of the river with per- 
fect ease. 

The adjoining Table gives the detailed observa- 
tions during the main trial, we have described above : 


Observations During Trial Trip. 






































Ye ~ 
fee (8° |2 {8 
| £13 A ig F| | 
2 7 i=} D 
. Fy ° 4 S¢ 
Time. | Ride. “3s 2s Be Remarks. 
» |se = 
& e358 £158 | 25 
‘2 2 Signe a 
2 i> Q Fe [- 
h. m. | Ib. |centim 
Post passed 
8 45 | 73} 24 oe | at Shrs. 46 
m. 50 sec. 
8 60 | 664) ... 2 118 eee 
8 56 | 664; 60 2 .. | 1608 
9 Oj %. | so 119 aie 
9 6] 67 | so 2 118 | 1543 
9 10|... ay 118 ee 
9 15 | 66 + 2 102 | 134.1 | Middle of curve- 
9 20} ... 2 109 PST Me 
9 25| 69] ... 2 108 | 180.9 
9 80/... | 62 104 oe 
9 35 | 603) 62 98 | 117.1 
9 #|... | 62 108 foes 
9 45 | 693) 61 2 111 | 154.8| End of curve. 
9 50/... | 60 1 120 ae 
9 55 | 783) 60 1 112 «se 
Dm Os 61 1 115 137.2 
10 6-| 763} 60 | 12 | 110 | ... 
10 10/ ... 61 1 108 131.1 
10 15 | 76}; 61 1 102 | 121.5 
10 20} .. 62 1 98 nes 
10 25 | 683) 61 1 102 | 117.6 
10 30 | ... 62 1 98. eee 
10 35 | 714) 61 1 100 | 1214 
10 40/| ... 62 1 102 ese 
10 45 77 60 1 107 131.3 
10 50|... | 61 1 109 ‘oo 
10 65 | 72; 61°] 1 108 | 128.8 
Current ra- 
ll 0 63 13 86 ove {pipiens 
ing. 
11 6/|70| 68 |.'2 95 |} 127.1 . 
11 10/... | 68 2 91 bie 
11 15 | 74| 68 2 93 | 130.1 
11 20/.,..| 62 2 100 pee 
11 25 | 76) 61 2 106 | 159.9 
Post 
li 30 62 2 106 { at 11 hrs. 29 
m. 45 sec, 
Average _ 61.4} 1.97 | 105.6) 134.4 








A trip with a much larger train of boats was 
made over the same course on the 22nd of August. 
The train consisted of 8 iron barges, their bills of 
lading showing a cargo to the. total amount of 
41,300 ewt. (German), or 2023 English tons. 

The length of the course was 2.825 Austrian 


. 


which the tug moved, was 


miles=13.3 English miles: ~ 


The current, against 
as above=2:83 i 


Thus the speed of the train against the land was 
0.6186 Austrian, or 2.91 English miles per hour. 
The speed against the current, or the speed which 
the train would have obtained in slack water, was 
5.74 miles per hour. The total coal consumed during 
the trip. was 35 ewt: 56 Ib. (German), or 3920 Ib. 
(English). Thus, per hour, the coal cousumed 


(English), and proves to be: 


Per Austrian mile and cwt. of useful load f 
moved rye aes is Seo «0.0805 
Per English mile and ton moved ... ee 0.182 

Here again the same coal was used as in 4he 
previous trial (Felkirch small coal), leaving from 
45 to 50 per cent. of its weight of slag and ashes. 

These experiments give a few facts with regard 
to the power required to 1 boats on rivers, 
the necessary consumed, &e., which may be of 
some general interest. 

Considering the tug simply as a fourth vessel to 
be propelled by a given power, we have the follow- 
ing particulars about each of the four ships, forming 
the train during the first experiment : 


Ib. 





























#2 [gs] 2 
4 ; S |26s| 5 
|g | 4 | gh legs! 3 
a g Fa gs 268 e % 
A aA | far 5 
ft. ft. |ft.in.| ft. tons | tons 

TRS. 200 ° 138 | 244 | 3 9 | 74.39 | 200 
First barge ...| 180 | 21 411 | 882 | 317 | 256 
Second barge...| 180 | 21 5 0/90 824 | 251 
Third barge ...| 180 | 21 4 9 | 85.5 | 808 | 245 








Thus we find the total immersed cross section 
337.7 square feet: 


tons. 
Total displacement ~° ... ove - 1149 
total useful load aie 752 


The actual power transmitted to the wire rope has 
not been ascertained by direct experiments. Con- 
sidering the class of engine, the simple gearing 
through which the power has to pass, and the very 
trifling losses by the bending of the rope and the 
friction of ‘guide pulleys of very considerable size, 
we believe we are near the truth in assuming the 
actual power exerted through the rope to be 75 per 
cent, of the indicated horse power. The latter 
being 134.4 horse power, we would have in the rope 
itself 100.8 horse power, or 3,326,400 foot pounds. 

The speed of the train against the land was found’ 
to be 4.898 miles per hour, or 431 ft. per minute. 
The actual strain in the rope, therefore, must have 
been 7485 lb., or 34 tons. 

The very bad coal used during the experiment 
will scarcely give a fair idea of the economical 
capabilities of the system. The residue amounted 
to 45 to 50 per cent. of the weight given out, in 
other words, nearly half of it must have been actual 
stones, which explains the enormous consumption of 
6.85 lb. per indicated horse power. With ordinary 
English coal on the grate a high-pressure expansive 
engine with condensation would have required 3 lb. 
of coal per indicated horse power at the outside. 
This would have given a consumption per hour of 
134.4 3=403.2 Ib. of coal, and 1028 1b. during the 
whole trip. 

Assuming the rectification thus suggested the 
results of the experiments are the following : 


grams were taken. But the facts ascertained, to- 
; with the dates of the first trial, will show 
that very similar results were obtained under con- 
siderably different circumstances. 

There were eight boats in tow with a total cargo 


.} assume that the total di 


amounted to 7 a 78 Ib. (German), or 857 Ib. | tug 


first trial-was 251 tons; ‘We may, therefore, safely 
t and the total 
immersed mid-section of boats will be in pro- 
portion to the average loads. ‘Thus we find: 
The displacement of the eight boats ... 2553 tons 
The total cross section om ws 710 sq. ft. 


and, including displacement and cross section of the 


Total displacement of the train 2753 tons 
Total of immersed mid-section ... 784 sq. ft. 
The speed of the tag was 2.91 miles hour, 
which corresponds to 63.6 revolutions of the e ine. 

The coal consumed per hour was 857 Ib. of Feld. 
kirch small coal. . During the first trial an indicated 
horse power consumed 6.85 1b. of the’ same coal ; 
whilst 805 lb. per hour were burnt on the grates, 
In the second trial, the engine working with con- 
siderably less expansion, the coal consumed per 
horse ope must have been considerably greater, 
say 8lb. The indicated horse power would, there- 


fore, be ll 107 horse power, and the actual 


horse power in the wire rope=80 or 2,640,000 foot 
pounds, This would indicate a strain in the wire 
rope of 10312 Ib., a strain per ton of total displace- 
ment of 4.0 lb. and per square foot of mid-section 
of 13.1 Ib. 

In the first experiment the speed against the 
current was 7.728 miles, in the second 5.74. Sup- 
posing the theory, that the resistance increases 
with the square of the speed, to be absolutely correct, 
we would find the strains in hoth cases in propor- 
tion of 7.728" to 5:74*. In the first case the strains 
per ton of displacement and per square foot of cross 
section were respectively 6.5 lb. and 22 Ib., this 
would, by theoretical calculation, give respectively 
3.6 1b. and 12.1 Ib. for the second experiment, whilst 
the results above obtained were 4.0 lb. and 13.1 Ib., 
a difference which is readily explained y the ap- 
proximate value of some of the figures of the second 
trial and the influence which the varying currents 
of the river must have on theoretical laws. 

Assuming again an engine, which burns 3b. of 


coal per indicated horse power, we have for the 
second trial the following table of results. 

Total displacement see . 2753 tons 
Useful load in eight barges 2023 tons 
Total immersed mid-section ... ee 784 
Length of course ... oo 18.8 
Time of running ... ose 4h 34m, 
Speed against land bee 2.91 
Speed of current ... ove 2.88 
Speed against current ... 5.74 
Indicated horse power ... 107 
Real horse power, in wire rope ... we 80 
Strainin rope... ore e» 10812 Ib. 

» pertondisplacement .. .. 40. 5 

». ss, Square foot of cross section 13.1 ,, 
Total coal consumed __... tr te. get 
Coal consumed per mile... ~ ... i ee 

” ” » and ton of dis- 0.087 

placement eid Pee sis oe Ba 
Coal consumed per mile and ton of use- 

ful load .... 0.054 ,, 


The above results would be greatly modified, 
when the system is applied to canal navigation 
proper. In,this case there would generally be no 
current against the boats, and the speed of the train 
would, under any ordinary circumstances, scarcely 
be permitted to exceed 4 miles an hour, in fact, 
3 miles an hour would be considerably in excess of 
the average speed at present practicable on ordinary 





zl sernes oftrain ... 3 “as tons 

Lo ame oi fla. rg 5 ” For such a speed the train of 3 boats, towed 
ing d talents. ep Bus = —_ during the first trial, would produce a strain in the 
Gpedagiat ed | “72 {eos miles, |79PC of about -—-, x 7485=1197 Ib. 

: seat eainies os sf be The speed ‘being 3-miles per hour, or 264 ft, per 
Indicated horse power ... poe oe 1844 minute, we would requi @1127.264 = 9.016 horse 
Real horse power in wire rope ... Seo bre Pe F : 33,000 3 
Strain in wire eee on ae . sare ; 

: 4 power, co’ nding to 12 indicated horse power. 
Stun pe ton of diplctnent mid- PR ote “The useful oad moved would be 752 tons, and 

WE ee Pe cae Maile as the-engine in the tug could easily give off, as 
Total coal consumed... sd ae | 1028, shown by the trials, 1] times the power thus re- 
Coal consumed per hour us 877," ‘| qiured, it could move at the given rate 11x 752 or 

- . 2g cca al eee cae a” 8272 tons, equivalent to forty-one 200-ton boats. Of 
placement i.e cao ET BOTS ig course it would, for practical reasons, be out of the 
-Coal consumed per mile and ton of - question to employ such enormous trains. Smaller 
ful load pet fete tes Oe engines and tugs would be employed instead. A tug, 
At the second trial, above mentioned, no dia-| for instance, with an ¢éngine giving off 27 to 30 in- 


dicated horse power (equivalent to a nominal|0 horse 
power engine} would tow 3752 tons=2256 tons 
of useful | in, say, eleven 200-ton boats at 
the rate of 3 miles an hour. ‘The-coal consumed 
for this smaller: class of engine may be assumed to 





of 2023 tons, each boat averaging a useful load of 





The total time 


263 tons. The average load in each boat at the 


be 4]b. indicated horse power. per hour. Thus 
the whale’ coat eomsadipéion atthe tagian per bnoer 
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would be 4X27=108Ib., or per mile 36 lb. and per 


‘ 36 
and ton moved — =0.016 Ib. 

_ 9256 

This figure will, no doubt, be modified by the 

roportion of the cross section of the canal and the 

oats, which, as a rule, is much more favourable on 
open rivers. On the other side the tug employed 
will have a comparatively smaller immersed mid- 
section and total displacement, and will, therefore, 
require less power to move itself than the larger 
river tug, on which the above wees yg 


based 





THE MOSCOW EXHIBITION. 
(From our own Correspondent.) 
Moscow, August 19th, 1872. 

The general opinion here appears to be that the 
Exhibition is deficent in ent, an opinion 
with which I entirely agree. This defect is notably 
apparent with regard to a comm «| which is to be 
met withalmost at every corner. owance should, 
however, be made for the difficulties there have been 
to contend with in getting space, clear of trees, for 
for suitable buildings. I am not yet able to send 
you a detailed account of the Exhibition, but, by 
the aid of the annexed plan, I will endeavour to 
give you a general impression of what is to be 
seen. 

Starting at the point D, we walk up Co gave 
path, and find immediately facing us a building, 
supposed to represent a railway station, built of 
wood, and in the Russian style, Before enter- 
ing, however, two freight-box cars, standing with- 
out the building, arrest our attention ; one of them, 
of Russian build, adapted for carrying fish in the 
live state. The arrangement seems to be practicable, 
and consists of water tanks of different sizes, which 
are apparently made to receive a fresh supply of 
water whenever required, from the water cranes 
along the line, It is said that in this way 40 poods 
of fish were brought successfully from Tzaritzin, on 
the Volga, to Moscow. The other car, made by 
the Gloucester Wagon Company, contains a vertical 
steam boiler and other apparatus, but to what end 
I have not yet discovered. ‘To the right, also without 
the station, stands one of Robey and Co.'s traction 
engines, covered with tarpaulin. Why it does not 
put in an appearance I cannot say. 

Mounting the steps, we pay. our entrance fee, 
and are permitted to go forward. To the left 
is a large room, a first and second-class waiting 
room, in fact, furnishéd with the usual chairs, tables, 
sofas, &c., but filled with a very good collection of 
bridge models, photographs, and prints, all repre- 
senting, in one — or other, the construction of 
railway works. ‘There are in this room several 
English exhibits, one of them a model of a wrought- 
iron tubular bridge on Fairbairn’s plans, erected on 
the Manchester, Sheffield, and Lincolnshire Railway. 
To the right of the entrance stands a similar room 
to the one I have just described, a third-class wait- 
ing room, furnished in a like manner with the usual 
requisites, and filled with large maps of Russia and 
other countries, and a collection of surveying, 
mathematical, and other instruments, exhibited by 
Schwabe, of Moscow. 


Leaving the waiting-rooms we get into the arcade, 
with what is meant 3 be an calleas and departure pike Gunn REFERENCE. 
platform. ‘There are four tracks, upon which stand - Pane ~~ 
the exhibits of rolling stock. Owing to the smallness | 1. Pavilion. 29. Office of Technical Department. 
of the terminus, some of these are not under cover, | 3 Sotouss. > eo 
indeed, not more than half, for all the narrow gauge | 4 Oulture of Bees’ Department. 82. Ad 
(3ft. 6in.) engines and cars are outside. The majority | } pyon p en Departments. 33 } steam Power for Driving Machinery. 
of — bor a of Russian oo a 7. Sporting Accessories and Small Arms. SECOND GARDEN. 
most decidedly the appearance o vin 1 | Geological, Mining, Department, | 35- Restaurant. 
specially made for show. They are nahaned in| 8. Cen pened mas (Apothocary’s). 
superb style, and polished like mirrors. There are | 19} {**"Roumeton PS" 4 | 58: Hothouse. 
in all eight locomotives proper, and one locomotive : > faee Medicinal Plants 
crane. Out of this number Russia contributes six, | 11. Pavilion and "s Garden, 41, Transplanting House. 
as follows: (1) Freight engine, Borsig’s system, | 12. Maps, School Books, &o. Department of Higher Physics. 
from General Maltsoff’s works ; a) Freight engine, | 14. Department. Pavilion | 42+ Central Pavilion. 
Borsig’s pattern, by the Russian Mechanical and Min- with Central Stand. th Agrees Deen, 
ing Company, St. Petersburg; (3) Engine of the same ‘aucasian Department. 45. Post and Tolegraphy Department. 
type, by the same firm, but with the boiler stripped of | {+ P*vilion of Manufactures. < pa 
its cleading ; (4) Passenger engine, Cail’s pattern,/i7. ° * Chitchicovs. Village ara Baiting. 
by Messrs. Struvé and Co., of aeman st () ight. 18. | __ Messrs, Voronoba and Go- | 48. Church, 
wheeled freight engine, Cail’s pattern, built by the | 1». ree So. Village 
Nicolai Railway Company, at the Alexandroffsky|20- ‘, | Messrs. Ernst and Davidoff. | 51. House, 
Works, having en from work and repainted}? » = 53. snd Lithography. 
built b M arn, Haceoiok, Hascloom, and Wine’ x . : Katsaraky Temp 
ilt essrs. i i inans 6 
at the Alexandrofisky Works in 1846 hes bean) ee Deparenees. 5A. aes 


the Exhibition, The foregoing have nothing special 


or novel about them. They are, on the whole,as| The i 
four-wheeled 


ing to make them go 


job, 
t deal of d iti 
owever, I must not | Glasgow, 


require a 


which I have had personal experience, which enables | n 





viceable job. 


TRINITY 











coupled passenger 


even in middlin oes le. 
forget to exclude from this category those built by | gauge locomotive, made by 
Winans Brothers, of the performance of many of | and Co. Gn 1870 I think.) The 
. ot ibe separately. There are 
me to say that they were a very creditable and ser- | sian manufacture, nine box cars and one platform car, 
all being of 5 ft. gauge. Many of these cars are fitted 





three engines are, first, a fine 


far as ap go, a good job; of course the 
paint and polish go for nothing. To know their | Schwartzkopff, of Berlin; this is painted 
true worth it is necessary to put them to work. As | lead colour. It is finely finished, and really a first- 


far as my experience goes, Russian-built locomotives | class and without doubt the best engine in the 
Exhibition ; second, locomotive crane, by Dubs, of 
built in 1869;. third, Fairlie’s narrow 


Messrs. , Stewart, 
vig I will 
all, of Rus- 





58, Historical Pavilion. 
See Ser 

Steam Engines for Driving Working 
si. { Machinery. 
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HILL’S APPARATUS FOR LOWERING 
(For Description, see Page 174.) 


BOATS AT SEA. 


















































with seats, for transporting soldiers on the Prussian 
——, and in accordance with the regulations of 
e@ Russian Government. The box car, built by 
the Moscow and Koorsk Railway, has a special ar- 
rangement for equalising the weight on the body- 
springs, designed by Mr. Pratt. These wagons 
are > penned a good job. One of them has 
actually the whole of the ironwork bright polished, 
including the frames. Foreign countries show only 
a Oe a 
e only passenger carriages exhibited by Russia 
are a fine imperial car, built at the head works of 
the Koorsk and Charkoff Railway ; a first-class 
coach, from the Moscow and Koorsk Railway, 
and lastly, a third-class, from the Kovroff Wor 
of the Moscow and ag By vers Railway, 
rather an indifferent job. e narrow gauge (3 ft. 
6in.) is pretty well represented, Russia showing up 
one and one box car, other countries ex- 
hibiting a first-class and three freight wagons. 
Along the platforms of the railway station are ar- 
many articles of interest, which I cannot 
enumerate here. There are the usual displays of 
twisted rails and rolled iron, with tyres of immense 
size, and railway material, contributed by Puteloff, 
of St. Petersburg, Cockerill, of Seraing, Owen, the 
wheel maker, and Cammell, of Sheffield. Mr. 
MeFethries, of the Nicolai Railway, exhibits a neat 
tool of his own invention, viz., an i , to 
take the place of what we in England used to call a 
Fin, te , as the case may be, and also for 


ta) a blind ole. 




















pressions. The show of machines here is rather 
poor. A Moscow shop exhibits two wheel lathes 
and one screw-cutting gap lathe, simply. to show, I 
presume, that they can make such things. Then 
there are a few other tools, of the ordinary type, 
driven by an engine on the spot; the general im- 
pression being on the whole not pleasing. Pro- 

ing in the same direction, we get to building 
No. 72, the workshop of ~oae de ent. The 
manufacture of cartridges, rifles, and brass cannon, 
is in active operation in this and the adjoinin 
buildings, Nos. 73, 74, and 75. Greenwood an 
Batley, of Leeds, show a large number of their 
special tools mento work, 

Moving on, stillin the same direction, we come to 
the Central Pavilion, the only building of any preten- 
sions to size, of course, excluding the Ridin ool. 
to ecap much in the style of the C Palace, 

ough on a comparatively small scale. I am, per- 
icon heniie janes. ‘a ing this; 1 mean to 
say, that being built of glass, with a wrought-iron 
frame and semi-circular roof, it has a t, airy 
appearance, The Government appears to have taken 
special pains to make this, the naval ent, 
perfect. It has endeavoured to give the history and 
show the ual development of the Russian navy, 
from the time of Peter the Great down to the pre- 
sent day. The boat built by the Great Czar him- 
self figures prominently. It carries miniature’ 
on board, and has a most awful figure-head. Two 
marines are continually on over this valued 
are covered with 





show a 12-inch steel , already prepared for 
porn rn | on the ie te The von is only 
roughly bored out, not rifled. Stil] proceeding in 
the same direction, we next see a full-sized section 
amidships of a wooden man-of-war, masts and 
rigging included, We have now reached the corner 
of the Kremlin wall, and must turn to the right. 
Here stands a quaint wooden building (No. 58), 
entirely devoted to the exhibition of the household 
furniture, old clothes, travelling equipages, and 
handiwork of the Great Peter. He was a big man, 
ae in fact-—and carried an iron walking stick, 
which people say he used pretty freely, and it was 
no doubt wanted. He must have been a hard- 
working man, but his belongings, in the light of 
the nineteenth century, look rather dusty. If you 
feel hungry or thirsty, No. 60 will immediately 
supply your wants; if not, please hurry up. Let 
us stop for a moment at No. 59; here we have the 
fire engine department; England, Germany, and 
other countries exhibit their productions in this 
line. My object, however, in stopping here was to 
inform you that it reall two steam fire 
engines, one from the Seneca Falls, New York 
State, an engine got up in the usual American 
flashy style, the other from Merryweather and Sons, 
The competition between these two engines has 
given rise to a good deal of ill-feeling. As far as I 
can learn, there have been three trials, the first 
resulting in the American’s favour, Merryweather 
not bein ay eee At the second, Merry- 
weather beat ent badly. He, however, 
a and the Yankee Russian, coal, On 
the m of the third and last, it is stated that 
the Englishman would not to the rules, and 
I think, but am not sure, the prize was ad- 
judged to the i At No, 44 there is a 
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; A i inci- | way or other the perils all those at sea are constantly in | vention has been examined before and I trust 
large collection of agricultural machinery, princi 2 a Ge ab nay af “yt 


pally English. I have scarcely examined it at all, 
and can therefore at present say nothing of its 
merits or otherwise. 

It is just about here that the Exhibition puts on 
its most picturesque appearance. The pon ‘ow are 
very tastefully arranged, and many of the smaller 
buildings standing on the rising ground beneath the 
high walls of the Kremlin look exceedingly pretty. 
Flowers have been planted wherever it has been 
possible to make room for them. I must defer 
until another occasion giving particulars of a num- 
ber of the exhibits in this quarter, and it only 
remains for me to say under these circumstances 
that at No. 15 is a fine display of Russian manu- 
factured woollen and cotton goods and yarn, and 
turning a little to the left lands you in the Riding 
School. This is described as the department of ma- 
chinery in motion. It is true that here we have cot- 
ton and woollen and silk machinery, steam engines, 
&c.,&c., also jewellery, kitchen utensils, stockings, 
needles, pots, and pans, and almost every conceiv- 
able thing under the sun. As very little order 
exists it would be a hard matter for me at the 
fag end of my letter to attempt to say anything 
further, I think we may for the present say 
pees to the Moscow Polytechnic Exhibition. 

have left out entirely those buildings within the 
Kremlin wall; They stand on the high ground 
and are accessible from the river bank by means 
of a winding path. This is the military weer 
ment, an exceedingly interesting one, and shows 
the breechloading rifle and mitrailleuse to be no 
new things, but really inventions of the last century. 


NARROW GAUGE ROLLING STOCK. 

WE publish this week a two-page engraving showing the 
open high-sided goods wagons with roof, and the covéred 
goods wagons now being built for the new Indian State 
narrow gauge railways, from the designs of General 
Strachey and Mr. A. M, Rendel. The specification under 
which the stock for these lines is being constructed was 
published by us in extenso in a recent number (vide page 
102 of the present volume), and as the illustrations we now 
give are dimensioned, a very brief description only is re- 
quired. The wagons are being built of teak, and the 
estimated weights are as follows: 

Open High-sided Wagon with Roof and Brake : 











ewt. qr. Ib. 

Body son ae ig a 2 13 
Under frame eee = ove 14 8 0 
Brake ese ove eee ove 1 2 0 
Wheels and axles ... re sae 13 0 0 
Buffer and draw gear with springs 3 8 12 
Axle boxes eee 1 og 2 0 24 
Bearing springs ... oe em 1 2 16 
Total est eee ove 60 2 9 

Covered Goods Wagon with Brake : 

ewt. ‘ Ib. 

Bod ne ace oss =. 21 12 
Underframe ove eve ove 4% 863 0 
Brake oe eas ove 1 2 0 
Wheels and axles ... Seq sad 13 0 0 
Buffers and draw gear with springs 3 8 12 
Azle boxes ... eee coe ba 2 0 24 
Bearing springs 1 2 16 
Total 58 8 8 


The underframes, wheels, &c., of the two classes of 
vehicles are alike, the only difference being in the bodies. 
The rolling stock is, as will be seen, fitted with central 
baffers and couplings combined. Altogether the wagons 
are well designed, being of a substantial type, without 
excessive dead weight. The gauge of the new Indian 
narrow gauge lines is one metre, and metrical dimensions 
are used throughout for the rolling stock. 





LOWERING BOATS AT SEA. 
On the Method of Lowering and Detaching Boats from Ships 
at Sea.* 
By Epwarp J. Hr. 

Tux paper which I have the honour to read this morning 
is upon the subject of lowering and detaching boats from 
ships at sea. In placing the matter before you, I must ask 

our kind consideration from the fact that the observations 
have to make are gathered from a study of the subject for 
two years only, and although that study has been from the 
practical intercourse with sailors of great experience, yet the 
absence of real practical knowledge at sea myself has tended 
to make the task a somewhat difficult one. Under these 
circumstances, it is indeed gratifying to me to feel my labours 
apes oe crowned with that success which has enabled me 
produce an apparatus for lowering and detaching ships’ 
boats at sea which the president of this qoetien of 
British Association has d d it worthy of your attention. 





The subject of this paper, I think every one will agree, is | horror, but 


of very great im ce, not only to those whose lives are 
spent at sea, t 
call them to foreign lands, but to all of us who, although 
not called upon to venture at sea, yet have either relatives or 
, , therefore, called upon to interest 
ourselves and assist all in our power to diminish in one 





* Paper read before the British Association at Brighton. 


housands of fellow-creatures whose duties | H. 





Two years and a half ago I was fortunate enough 
self-acting detaching isting ofa 
structed hook and ring, for the purpose of putting newspaper 
parcels out at intermediate stations from the non-stopping 
or express trai The invention turned out to a success, 
and was adopted by one of our railway companies, and has 
been in daily use since that time. Six months after, on 
reading an account of an accident to a boat at sea from the 
failure on the part of’ thé man to detach the same, the iden 
oceurred to me to adapt my hook and ring to the self-detach- 
ing of boats from ships. trying to do this, almost insur- 
mountable difficulties presen 
during nearly two years’ work, when at last I pevtnees an 
apparatus that appeared to many sailors a feasible one. 

have been many systems invented to diminish the 


iarly con- 


risk in lowering boats at sea, amongst others, I may mention, 


Russell's, Clifford’s, Captain Kynaston’s, Chapman’s, &c., all 
having their separate merits. Russell’s, which i 
ancient of them, is an of arod of ironin the 
bottom of the boat from end to end, worked by a lever in 
the centre. Two rings s ed from the falls are 
under the ends of this rod and by a man pulling over the 
lever both rings are ee released. 

Clifford’s is an invention which has been adopted more 
and is better known than any other system. It is an 
exceedingly clever for lowering boats by means of a 
single pe t running from each davit head through pecu- 
liar friction blocks in i 
a roller fitted in the centre. This roller is controlled by a 
small rope also attached to the roller and held by a man in 


the boat. This plan is only adapted for lowering the boat 
ae ao boat. 


from the ship, the ordinary rings, falls, and blocks, 
having to be used to hoist the same up to the davits. The 
apparatus has undergone several trials, and 
quently fitted to a large number of ships. 
Captain Kynaston’s is an a in much use in our 
navy, and consists of revolving fitted to the slings of a 
boat; these hooks are so made that the strain of the weight 
of the boat is attached to two portions of them; when at- 
tached to the lower-part the hook remains erect but by the 
slacking of a rope b one ofthe men the strain i brough 
the u per pent of hook causing it to throw i 
thereby releasiig the hook. The hooks ate fitted 
ins which must be withdrawn by hand before the boat is 
owered. Of Chapman’s system very little is known, but to 
the best of my recollection it is an —— of the cu 
and ball principle, the balls m each of the fal 
are kept in the cups fitted in the ends of the boat by means of 
small bolts, the withdrawal of these bolts ing the same. 


All of these inventions are worked by a man im the boat, | ; 


and dependent ontirely upon his coolness and judgment. 

It is evident that pe A thethod, however fectly made, for 
paren | boats at sea, which is put under the control of a 
man, dependent on his skill and nerve, must be alwa 
liable to — accident. There are times when the 
most cool, self-possessed man’s judgment is at fault. For 


instance, a driver of a locomotive whose whole life is spent | the 


upon his engine, every motion of which he 
stands and who has rege tir = Spe minim mg sp 
experience when and where to 

cag Bi Gala of 0 Sealed ee 
and weight of the train, and the state of the weather, will 
sometimes over-run the mark, in certain cases ca’ 
damage and loss of life. When we read of an accident thus 
cancel, we at ones ony it ie the resuibof grant eavelesinsen oat 
the driver's part. Yet ing that it could not be inten- 
tional, from the fact that he had his own life at stake as much 
as the lives of the passengers and that he inten- 
tionally shut off his steam, when he thought right, it would 
be perhaps more correct to designate the cause of the accident 
an error of judgment, It is exactly the same a 
a man who is appointed to detach a boat. He is 


id 


called upon to perform a duty which he has ised on a 
few occasions under certain circumstances. e takes his 
excitement and 


pease Canes tear a moment of 
urry has the lives of the whole boat’s crew placed in his 
hands ; he naturally is most anxious that all should be done 
with safety; but the releasing of the boat must take place if 
possible when it is nearly floating; in rough water this is a 
very difficult thing to do, and at night it is next to impossible 
for a man to judge when he is near the water. 

wait until the boat has Revengily Fave’. then 
great risk of the boat being t 
broken or swamped ; and when we consider that i e 
of a man falling overboard, the whole action of manning 
lowering a boat cme 6 less than three or 
minutes, at a time when the first 

save the life of a brother sailor, and 
moment so great that. their own individual safety is b 
secondary thought, we cannot be surprised to hear o 


an 
accident to a ship's boat. 

It will be to go into any statistics as to the 
number of ships at sea and the proportionate number of 
accidents that oceur, but if we look at the immense quantity 
of vessels that sail from our ports, and consider that above 
90 per cent., speaking roughly, have only the ancient method 
of the old falls and the common hook with which to lower 
the boats, we can but come to the conclusion that no proper 


























to invent a | i 


themselves one after the other | detached from th 


off his steam in order to 


“Tn lowering a boat, it is thus only 

fi til the boat reaches the water when it will detach 
itself and float away. If one end 1 
or 
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strain off the falls. the water is not smooth,the motion 
the waves will detach the boat, even if it is being towed 


E 


\ 
The lowering a tus, which although not officially 
into in the Seanning Guaail 
examined by the 


the old falls and blocks to weak io quite Oe two falls are 
wark of the ohi pets passed rd me Fa he wt 
war be over u 

small revol Divele x6 on & attached to the inside 
of the shi: result of this is when the boat is being 
lowered, a foul take in either tackle, the other 
will not unreeve itself, must 
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INDIAN STATE NARROW GAUGE RAILWAYS. 
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THE UTILISATION OF TIDE POWER. 
. Ir —_ sere aap wg eon Sete own, 
lependent to a large extent for its supremac 
upon its mineral wealth, and upon ita being able to 


_ turn that wealth to account, there should arise from 


time to time certain mild as to the failure of 
our coal supply and the results to which 
that failure is to lead. We are not amongst those 
who believe that even-the present generation are 
likely to see a time when we shall be short of coal ; 
but our supply is certainly not inexhaustible, an 
we are quite to attach the utmost importance 
to the diffusion of such knowledge as will check the 
absolute waste of fuel; which at present goes on to a 
greater or less extent in nearly every branch of our 
manufactures. It is for this reason that we by no 
means deprecate the periodical panics to which we 
have referred. Such panics do good in many ways. 
They cause the subject of fuel-economy to be dis- 
cussed at scientific meetings and in the public press, 
they bring forward schemes for saving fuel which 
would otherwise temain hidden, some smali 
mtage of which may possess real value, and 
astly, they not unfrequently cause a tempo 
rise in the price of coal, and in this way compel the 
attention of many who could be made to regard the 
matter in no other way. Just at the present time 
we are having our attention especially directed to the 
economical use of fuel by the increased cost due to 


the general rise of , and the excessive demands 
of our busy iron and factories, and hence- 


as'on the occasion of the panics of which we have 


spoken—we find going on everywhere discussions as 
to how greater economy is to be obtained, and our 


supply of coal husbanded. Under these circum- 
stances it appears to us desirable to review briefly 


our pros of other sources of power 
arrears e 
We all know that workand heat are transmutable, 
and that every unit of heat developed by the com- 
bustion of fuel, or in any other way, represents 
772 foot-pounds of work, or vice versd. But while 
we are enabled by the steam engine, and other me- 
chanical contrivances, to transform—but wastefully, 
it is true—heat into work, and to obtain, by the 
combustion of our fuel, power for driving our mills 
and factories, yet we are not d at present of 
any alternative means practically available on a 
large scale, by which power derived from any other 
source can be transformed into heat, and rendered 
available for use in our metallurgical or other pro- 
cesses in which such heat is required. So long as 
this state of affairs remains, or so long as we are 
unable to transform work into heat with a fair 
degree of economy, it is evident that our attempts 
to economise our coal by deriving power from other 
sources, can only affect that portion of our expendi- 
ture which is incurred in the generation of force or 
work, and even that but partially, as nowadays a 
good proportion of the steam used in our iron works 
is generated by the utilisation of what would other- 
wise be waste heat from the furnaces. 

These considerations at once place a very im- 
portant percentage of our coal ame beyond 
the present chance of being saved by resort to other 
sources of power, and it remains to be seen what 
probability there is of these other sources replacing 
the coal expended in developing force. Here, 

in, we must at once make some deductions. The 
portability of coal and its kindred fuels, or, in other 
words, the facility they afford for carrying an 
enormous store of power in a small bulk and 
weight, renders it highly improbable that an efficient 
substitute “will be readily found for them for use 
under circumstances where the portability is an 
object, as, for instance, on our locomotives and in 
our steamships. It is of course quite possible that 
the time may arrive when our vessels and locomo-~- 
tives may be propelled by other means than steam, 
or when, if steam is still used, that steam may be 
generated by other means than the combustion of 
fuel; but it is not our purpose here to speculate on 
discoveries which may arise in the future, but to 
deal with our prospects as they at present stand. At 
present, then, it seems to us that coal must still 
continue to be used by us for the direct production 
of heat, and for generation of power for workjng 
our railways and steamers, and the only question 
that remains is whether any other source of power 
can be practically turned to account so as to hus- 
band the eoal—or a portion of it—now expended 
in generating steam for our stationary engines. 

This question has been discussed lately in several 
quarters, and amongst others, Mr. Bramwell, in his 
address delivered as president of Section G of the 
British Association during the meeting of that body 
at Brighton, has di special attention to it. 
As Mr, Bramwell stated, there are three sources of 
power which have in times gone by been turned to 
account, namely, that of the wind, that afforded by 
our streams and rivers, and that to be derived 
from the flow and ebb of the tides. We agree with 
Mr. Bramwell in dismissing the first of these sources 
of power as uncertain, and the second as only bein 
available in special cases, but we cannot wi 
him in considering that the utilisation of tidal power 
is quite such a promising matter as he ap to 

it. The enormous power which the tidal 
waves would be capable of developing, if it were 
possible to turn it toaccount, hasnaturally attracted 
much attention to the subject, and a number of 
plans for turning that power to account have been 
at different times brought forward, both in this 
country and abroad. ‘So far as we are aware, how- 
ever, none of these plans have ever been brought 
into practical use, and we may add that we have, 
as yet, seen no plan which, if carried out, would 
afford a fair chance of commercial success. We 
of course know that in certain situations tide mills 
have been and are, we believe, still being used with 
more or less satisfactory results, but these mills 
cannot beincluded amongst the plans of which we are 
now 8 ing, plans which contemplate not merely 
the collection, as it were, of tide power, but its 
diffusion to mills and factories situated at consider- 
able distances from the prime motor. 


In the address to which we have already referred, 
Mr. Bramwell himself - a scheme of this 
kind. The plan which he is that advantage 
should be taken of the tion of the 


coast in certain places to form storage reservoirs, 








from which the water might be discharged at low 
tide, and made to work turbines, which should in 
their turn drive pumps, employed in pumping water 
into hydraulic: accumulators. From these accumu- 
lators the water, under a high pressure, is to be dis- 
tributed to the places where it is wanted to drive 
t sight this a to be a very plau-ible 
idea; but a more cre 5 vemacdir Board of the features 
of the case shows that although plausible, it is by. 


/no means promising, ee under certain unusually 


favourable conditions, « To explain this it will be as 
well, in the first place, to show the cost of the 
power producer with which tide motors will have 
to compete. 

We do not hesitate to say that at the present 
time no mill engine of any size should be consuming 
more than 24 lb. of coal per horse power per hour. 
We are quite aware that there are thousands of 
stationary on which are consuming more than 
double this ; but this fact does not affect the ques. 
tion, as tide-mdtors, if they are to be successful, 
must be able to compete with engines of an econo- 
mical type. Again, allowing for holidays and other 
stoppages, an ordinary mill engine has to run about 
2800 hours per annum, and taking the consumption 
at 24 lb. per horse power. per hour, this gives the 
annual consumption per horse power as 2800 2.5 = 
7000 Ib., or allowing for lighting up, &c., say 34 
tons. ‘lhe present price of coal is abnormal, and 
does not, therefore, form a basis for such calcula- 
tions as those to which we are now directing atten- 
tion ; and taking into consideration the fact that 
tide-motors, if successful, would themselves tend to 
produce a reduction in the price of coal, we think 
we shall be treating them hberally if we estimate 
the average cost of the coal with which they would 
have to compete at 16s. per ton. Taking it at this 

rice, we should have the average cost of fuel per 
orse power for a really good engine=34 x 1(=56 
shillings, or 2/. 16s. per annum ; or for a thousand 
indicated horse power an annual cost for fuel of 
2800/7. Besides saving fuel, the tide-motor would 
also render unnecessary the boilers at present em- 
ployed, and there is, therefore, to be placed to its 
credit the cost of maintenance of these boilers, the 
interest of the capital sunk in them, and the 
stokers’ wages. For the thousand indicated horse 
wer which we are taking as our example, these 
items would probably amount in the aggregate to 
about 800/., thus giving, say, 2800/.+800=3600/., 
as about the annual sum which a millowner would 
be justified in paying for a supply of water capable 
of developing 1000 horse power during ordinary 
working hours, ‘The cost of engine superintend- 
ence, oiling, &c., and miscellaneous charges, would 
probably be about the same, whether steam or 
hydraulic engines were used, and these matters, 
therefore, need not be considered here. 

Let us now examine the other side of the question. 
The annual charges to which an establishment for 
utilising the power of the tides would be subject, 
would be the interest on the money expended on 
the works and machinery, the cost of maintenance, 
and the expenses of superintendence, collection of 
rates, wages of sluicemen, &c. In the aggregate 
these charges could scarcely be estimated as amount- 
ing to less than 15 per cent. on the capital expended, 
and in the case of an establishment mt sd 
power in moderate amounts over an extended dis- 
trict it would probably be even more than this. 
Taking, however, the annual charges as amounting 
to 15 per cent. on the capital, and taking, also, the 
yearly rent which might probably be paid for a 
supply of water capablefof developing 1000-horse 
power, as 3600/., we find that the capital which it 
would be justifiable to expend on tidal works 
capable of supplying that amount of power would 
be 24,0007., a sum which, we venture to say, would 
in but exceedingly few instances suffice for their exe- 
cution. 

Itmust be remembered that the expenditure of 
say 24,000/. for each 1000 horse power which the 
tidal works would be capable of supplying to 
factories would have to include not merely the con- 
struction of the storage reservoirs with its slnices, 
&e., but also the cost of the turbines, pumps, hy- 
draulic accumulators, and last—but by no means 
least—that of the pipes by which the water under 
pressure would be conveyed to the works where it 
could be utilised; and hence, as we have said, we 
believe that there are very few situations where the 
requisite works and plant could be provided for the 
sum which it would be justifiable to expend. 








We have in the present article touched merely 
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upon the general facts bearing upon the supposed 
sce oo be derived from the employment of 
tidal power; but we have, we trust, shown that 
the use of that power by no means holds out. such 

romising prospects as its. advocates appear to 

lieve. On an early occasion—probably next week 
—we shall consider the matter in greater detail, and 
have something to say of the extent and character 
of the works which would be required to turn tidal 
power to account, 


LOWERING BOATS AT SEA. 

A CommiTree appointed by the Admiralty to in- 

uire into the supply of lifeboats to the Navy, and 
the best mode of lowering boats and saving life at 
sea, have issued their report, together with the evi- 
dence taken before the Committee. The inquiry 
was conducted on the question of saving life at sea 
in its bearing solely on the Royal Navy, but it 
might well have embraced the whole question as 
regards the mercantile marine, a question in which 
all of us—atdeast those that travel—merely inaselfish 
point of view, are interested, even setting aside the 
question of ordinary philanthropy. There is, per- 
haps, no subject which deserves inquiry, reform, and 
legislation more than the precautions for insuring 
the safety of life in the ordinary mercantile marine, 
both as regards the seamen and passengers. No 
class of men require to have their safety looked 
after for them so much as seamen. Proverbially 
brave, thoughtless, and improvident, they are not 
likely to take any precautions for their own safety 
that causes them trouble or expense, whilst ship- 
owners are not a class who, as a rule, are likely to 
expend money on anything that does not concern a 
quick passage or eventual economy. 

Any patent which brought with it economy in 
outfit, a saving of time to ship or men, a reduction 
in the re 6 complement, or a quicker passage, may 
be safely left to find its level amongst shipowners 
and captains, who are very often part owners, but 
we question whether anything but legislation would 
bring about the general use of even the very best 
life buoy, boat, or belt. 

The subject of boat-lowering, lifeboats, and belts, 
are as much mechanical as nautical questions, and 
they would, like many other points connected with 
the sea, be benefited if they were oftener brought 
under the notice of engineers. 

Sailors are decidedly conservative ; and whilst 
we freely acknowledge that the movements of a 
ship at sea, particularly in a gale of wind, is a sub- 
ject which does not, happily for themselves, come 
often under the personal notice of civil engineers, 
it must be owned that the opinion expressed by 
Admiral Hornby in evidence that ‘it is no use ask- 
ing an old seaman to take to anything new,” apply- 
ing as it does to some extent to naval officers and 
committees, as well as to men before the mast, is a 
sufficient excuse for engineers who are generally 
seeking after ‘‘ anything new,” pretending to in- 
quire into naval affairs. A mean between the 
opinions of the two professions might hit on the 
right thing. With the view of bringing the subject 
before engineers we propose to review the evidence 
given before the committee to which we have 
alluded, and shall confine ourselves for the present 
to the question of lowering boats. 

The mode of lowering boats at sea usually adopted 
is by means of two tackles, the lower block of 
which is generally fitted with a hook, which hooks 
into an eye secured to the boat. In the navy, for 
some years past, the eye, or thimble, has been 

laced on the block, and the hook attached to the 
Poat by chain slings. The boat is lowered by 
slacking away the falls of the tackles separately 
round cleats by hand. When the boat is in the water 
the tackle blocks are unhooked by hand. A rope 
leading from the forward thwart of the boat is 
made fast to the ship well forward, and thus when 
unhooked the boat is towing alongside. A further 
precaution is taken in men-of-war of having a rope 
called a jack stay leading from each davit head 
down to an eye-bolt in the ship’s side, ‘“ A lizard” 
(sailors always have curious names for bits of rope 
or iron), that is, a short piece of rope with a thimble 
in one end, is attached to the standing part of 
the fall near the lower block, and the jack stay 
es through the thimble, thus confining the boat 

in its downward , and keeping it from swing- 
ing out when the ship rolls towards the boat. The 
danger of the system consists, first, in the danger of 
the men lowering one fall more than the other, thus 
plunging the boat head or stern foremost into the 








insuring, at any rate, that the after tackle shall 
before the forward one. Without a boat rope 
danger is very 
with both 


boat will sheer off, and 
towing in that position, will be canted by th 
of the fall, an rg likely fill. With the 
tackle hooked, and the 

will tend to swin 
likely to swamp. 
justed, the danger is 
a boat rope leading 


sheer quickl 
from the tac 
the foremost is gone, the boat must, if the boat 

is the least bit too slack, sheer off, and thus 
towing obliquely to the direction of the way of the 
ship, and thus be in great danger of swamping. With 
a lizard this danger must be increased, as it must pin 
the stern closer to the ship, and prevent her hanging, 
even as fairly to the boat rope as she would wi 
the after tackle only confining her. A third danger 
is that when the ship is rolling a sea may unhook 
one tackle and leave the boat, at the next roll in 
the other direction, hanging by one fall, and thus 
plunging head or stern downwards into the sea. 
Clifford’s plan, one of the first attempts at achange, 
was to have two pendants leading from the davits 
through a nipping arrangement made fast to the 
boat, down to a roller in the centre of the boat, on 
which these pendants are wound, the end of them- 
tapering off, ane eee into a hole in the roller. 
Another rope, called the lowering line, is fast on 
the roller, and having a turn round a cleat in the 
boat, is held by a man in the boat. On slacking 
the lowering rope the roller revolves, by the strain 
on the dants, winding up the lowering line, and 
this relieves the nip of the nippers on the pendants, 
so that the pendants render through the nipping 
arrangement; the man in the t has thus 
only to keep sufficient strain on the lowering 
line to allow the nippers to act just sufficiently 
to let the boat lower atasafe pace. The boat down, 
the pendants, which are just sufficiently long to 
allow the boat to reach the water, unreeve them- 
selves, the taper end facilitating their through 
the nippers. The boat is lowered, therefore, wi 
out fear of one end being lowered faster than the 
other, and without the danger of either end being— 
if the whole works well—let go before the other. 
No boat rope need be used, and the boat is adrift as 
soon as down. And by this apparatus boats are 
frequently lowered when the ship is going nine or 
ten knots through the water. e disadvantages 
appear, by the evidence in the report before us, to 
be the swelling of the rope in cold or wet, causing 
the pendants to jam ; the danger of hanging a boat 
for any length of time to two single ropes tortured 
by a very uncomfortable nip, and the difficulty of 
hoisting a boat up if she is once half way down, 
as it appears she cannot even be 
disadvan would appear to be—though not men- 
tioned in the evidence—that the lizards cannot be 
used. 

Captain Kynaston'’s hooks are canting, or. sli 
hooks, fast S the boat slings, and which hook 
into the thimbles of the regular tackles. The hooks 
are so arranged that by letting go a small line 
controlled in the boat, both hooks unhook together. 
It appears there must be some strain on to cause 
them to unhook, and thus as they must be slipped 
before the boat touches the water, it becomes an 
operation that must be performed exactly at the 
right moment, when the boat is a foot or two from 
the water. Boats have been let & by men slacking 
the trigger line too soon when the boat was many 
feet from the water—one witness having seen a boat 
go “right from the davit heads,” thus nearly smash- 
ing the boat’s bottom in. Sometimes one hook has 
gone off and not the other. On the otherhand H.R. H, 
the Duke of Edinburgh instances a case where one of 
the davit heads broke off, and the coxswain had 
the presence of mind to slack the trigger line, thus 
relieving the other end of the boat as well, and 
allowing the boat to come down almost fairly square 
in the water, only slightly ing the boat. 
This accident could not have been thus met and 
counteracted either by ordi tackles or Clifford's 

which we have 


part of our 








water ; and, secondly, in the difficulty of unhooking 





a tus, nor yet Hill’ 
sibel te snner wik oo The 
advantage of Kynaston’s hooks, caused by their 


the tackles directly the boat reaches the water, or of 


t. If the boat isin the water, even 
es hooked, without a boat rope there 
is considerable danger. If the after tackle is alittle 
tauter than the other, and no lizards are used, the 
ting broadside on, and 
e A ms 

ter 
forward one unhooked, she 
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tageous in one respect, that it allows the boat to 
off from the ship when entirely freed 
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hooks will only hen oy fairly 
w is fai 

water-borne, and then both unhook , and of 

themselves, and the falls being ed away to- 


With a fresh breeze and 
a little “lob” on the boat, it unhooked perfectly when 
on the weather side, ‘‘but when it was a lee boat it 
would not answer.” Mr, Hill must look to this, as 
his plan is one of exceedingly great promise. 

e evidence shows that boats have been lowered 
in other ways than we have mentioned. Admiral 
Sullivan boats fitted with single dants 
fast to the boat ; the boat was lowered by them and 
the pendants then let go, and the pe ts went 
away with the boat. So well did this answer, that 
Admiral Sullivan has lowered boats when going nine 
or ten knots, and even with a boat hung from the 
stern davits, and which consequently goes into the 
water at right angles with the ship’s way, so that if 
checked for an instant by both ropes, = must in- 
evitably have been swamped. 

Another mode, described by Captain Halpin as 
used by the South Sea whalers (and which is one that 
occurred to us years ago), is to have a tail to each 
lower block, rove through rings in the boat, and 
which has one or two turns taken round one of the 
boat’s thwarts, and the end held in a man’s hand ; 
but this would evidently not do for heavy boats. 
A plan used in the Russian navy is also alluded to 
in evidence, but no description given. 

The appendix to the — gives drawings of 
Clifford’s, Kynaston’s, and Hill’s gear, also of pro- 
neo plans by Mr. Mark Robinson and Staff- 

ommander James Kiddle, R.N. 

In Captain Kiddle’s arrangement the hooks are 
> means of two, trigger lines which lead 
on the ship. There a here to be the 
danger that if the trigger lines are not slacked 
away as fast as the falls the trigger is liable to be 
pulled before its time. 

The report of the committee is adverse to 
Clifford's. They recommend the further supply of 
Kynaston’s hooks to the Navy, but are of opinion 
that the ordi service fitting—i.e., the old blocks, 
hand hooks, thimbles—“ is the most satisfacto 
mode extant of lowering boats at sea,” (!!) We shail 
revert to the subject. 





AMERICAN TRADE DIFFICULTIES. 
Wuitsr the industrial equilibrium has been so 
gravely disturbed in this country the active 
oO = of labour against capital, the employers 
ie — in the a States have ——e con- 
with many di ties, springing e same 
cause, but modified by the "Tifferent social ard in- 
ustrial conditions which rule in America. In the 
State of New York, the recent passing of a law 
constituting eight hours as a legal period for a day’s 
bebo paged no other eens s exists Smee 
employer employed, was taken advantage of by 
the Association : resenting the working men, under 
the name of the Eight Hours’ League ; and which, ~ 3 

construing the law as a com measure, whi 
limited the time during which manufacturers should 
keep open their establishments to eight hours a day, 
endeavoured to coerce them into terms with which 
it was impossible to comply. It was demanded on 


the part of the workmen, that whilst the hours of 
labour should be reduced from ten to eight per day, 
the rate of w: should remain tered; this 
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acceded to, whether they would influence favour- 

. ably or otherwise the industrial interests of the 
country, and, if possible, to arrive at the best solu- 
tion of the various di ies of the case. 

That the labours of this Committee have in the 

of a short time beenso successful that the claims 
of the workmen have been generally entirely with- 
drawn, a few only ining on strike, while the 
reat have returned to work on the old terms, speaks 
most favourably for the representation of both 
capital and labour, for the unanimous and firm 
action of the former, and for the good sense of the 
latter. And this fortunate arrangement has been 
brought about, in the words of Mr. Cameron, “ by 
sending out tracts appealing to the common sense 
of our intelligent mechanics, we have brought 
them to look with distrust on the movement, and 
with suspicion on those who have urged it forward,” 
That a demonstration so threatening to the interests 
of employers, and to public interests generally, could 
have been removed by these easy means, leads to 
the conclusion either that the New York strikes were 
but very weak imjtations of those in England, or 
else that American workmen are far more amenable 
to reason than the corresponding class on this side 
of the Atlantic. It is true that the employers lost 
no time in dealing with the evil that was threaten- 
ing their interests and those of the whole com- 
munity, and to the unanimity of action in the com- 
mencement of the danger is probably to be found 
the reason why it has been averted. The first 
meeting of emplayers was held on the 18th of June 
last, when about 400 masters, representing the chief 
manufacturing establishments of New York, as- 
sembled to decide upon a course of action, 

The power of the Eight Hours’ e was at that 
time making itself ower felt, and labour had 
been instigated to acts of oppression and aggres- 
siveness, which had justl ed capital. For 
example, a contractor of New York, who had 
several large works on hand in the city, and whose 
men had struck work = his quarries the previous 
winter, had supplied their place with apprentices 
and free hands. During the winter months these 
cut about 25,000 dols. worth of stone, which was 
transported to New York. But upon atttempting 
to resume work in that city, the contractor was 
met by the Stonecutters’ Association, who‘informed 
him that he could only be allowed to carry on his 
business upon the following terms: First, that he 
must throw away all the cut stone which he had 
accumulated during the previous six or eight 
months, and that the same quantity must be recut 
by society men; second, he must reimburse the 
societies which had been at the expense of main- 
taining the men who had been out on strike; and 
lastly, he must recognise in full the power of the 
trades’ unions. ‘The contractor to whom this offer 
was made naturally declined, and after some rioting 
and destruction of his pro » municipal pro- 
tection was extended to him, in spite of the Labour 
League, which protested against the interference. 

Again, the regulations of the Ironfounders’ Union 
do not meet the approbation of the employers, 
especially the last rule, which prescribes that 
**Should any employer presume to exercise a con- 
trol of his own business, and thereby infringe any 
of the rules or re tions, . . . . such action on 
the part of the employer shall be deemed a sufficient 
cause for a strike, and such shop is immediately 
declared a ‘strike shop,’ and work is discontinued 
until the rules and regulations before mentioned 
shall be re-established and observed.” Added to 
this despotic system was finally the demand for a 
reduction of the hours of daily labour by 20 per 
cent., upon the pretext that this alteration would 
enable the large number of hands which are always 
out of employment to obtain work, It is needless 
to point out that such an ent is entirely a 
false one, for, aside from the fact that in America, 
as elsewhere, good workmen can in ordinary cir- 
cumstances always find employment, the rate of 
wages, which has been since some years ily in- 
creasing in the United States, shows that the supply 
of labour has been insufficient, because if there 
been an excess, competition would have reduced the 
scale of compensation. 

As was very justly ba at the meeting of the 
employers to which we have referred, a reduction 
in the hours of labour would upset the balance of 
values throughout the country, the power of pro- 
duction would be reduced 20 per cent., before an 

ys increasing demand ; the cost of labour would 
Fo sg increased 20 per cent. also, and the de- 
cien i 


in production by i prices would 
react chiefly upon the singe Rigg order to 





of the late debate 
quotes the uncon 


live, must obtain an advance upon their wages from 
the em loyer, whose means ‘fins had been 


y Capitalists must eventually 
withdraw their capital, and direct it into other and 


profitable channels, to the incredible 

of trade, and to .the permanent loss of the 
workmen, who had brought about this state of 
things. This point is treated u in one of the 
“tracts” issued by the Cen Executive Com- 
mittee to the operatives, and the strike of ship 
carpenters in New York is quoted as an illustration. 
The strike was successful, and the employing ship 
builders are now doing business as merchants, &c., 
while the ship carpenters are scattered over the 
country, earning a living in other occupations as 
best they can. 

After taking into prolonged consideration the 
demands of the workmen, and the conditions of 
industry in New York, it was resolved unanimously 
by the body of employers, that they should for the 
future Pay their workmen by the hour; that only 
such should be employed as are willing to work ten 
hours a day ; that all the establishments should be 
closed, and kept closed, until the men were willing 
to work upon such a basis. And as the various 
trades’ unions, society leagues and so forth, had 
done so much to disturb the relations existing be- 
tween masters and servants, it was further decided 
upon, that no workmen should be employed, who 

ould be guilty of any act which tends to the 
establishment of arbitrary relations between the 
eroployers and the employed. 

e result of this decisive action on the part of 
the manufacturers we have already stated. With 
only a few exceptions the men have returned to 
work, and the eight hours’ movement in New York 
is at an end, 








PERKINS’S COMPOUND MARINE 
ENGINES. 
Tue high price of coal has recently led to several 
newspaper discussions in relation to its bearing upon 
the various departments of life, Amongst other 
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Navy of Welsh coal per 
4.63 Ib. ; of north country 
coal 5.72 Ib., mixture of the two 5.37 Ib. 
The wri pressing surprise at the high 
rate of consumption, refers to the low consumption 
that may be realised by the use of compound engines. 
He specially notices the ormances of the en- 
gines of the Filga, which he had found to con- 
sume 2 lb. of coal per horse power as against 
4.63 in the Royal Navy under exceptionally favour- 
able circumstances. ‘ An Engineer” responds to 
this letter ty Boman very justly that the per- 
formance of Government vessels should not be taken 
as a standard of duty, and that it was now no extra- 
ordinary performance for compound marine engines 
to work with 2 Ib. of coal per indicated horse power 
per hour. We may add too that compound engines 
of good design have now been fitted to several 
vessels in our navy, and there can be no doubt that 
with the opinions which we believe are held by 
those now in authority at the Admiralty the use of 
this type of engines will be extended as opportunity 
permits. Under these circumstances an increased 
economy of fuel may be confidently expected in the 
future. 

As re the engines of the Filga referred to 
by “J,” and which were designed and built by 
Messrs. A. M. Perkins and Son, as we have recently 
made a trip in this vessel, it may prove interesting 
if we place before our readers the results of the run, 
which, so far as they go, are favourable. 

The Filga was originally a steam tug which 
Messrs. Perkins purchased and refitted with the 
present engines, so that the vessel is not to be con- 
sidered as bearing any proportion to the power 
placed in her, which is sufficient to propel a very 
much larger ship. One of the first runs of the 
Filga, after her conversion, was made in April, 1870, 
the results being recorded by us at the time, when 
we also described her engines, so that we need only 
now refer to them generally. The engines are steam 
jacketted and are fitted with overhead single acting 
cylinders, the two low pressure cylinders being 
30 in. in diameter, and over each of them being 
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, over the initial “J,” refers to the 
the Navy estimates, and 
statement that the con- 
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questions which have been ventilated in this con- ner a high pressure cylinder 15 in, in diameter, 
nexion, is that of economising fuel in steam vessels, these cylinders work double — having a 12in, 
upon which subject some correspondence has ap- | stroke, the same rod carrying both pistons. Steam 
in the 7%; The writer of the openirg | enters over the upper piston, which performs the 


down stroke, the steam 
side of 
made. 


passing thence to the under- 
the lower piston by which the upstroke is 
All the steam from the engine is condensed 
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at atmospheric pressure in surface condensers of 
special construction, the water being returned to the 
boiler at 212 deg. Steam is supplied from one of 
Messrs. Perkins’s safety boilers, which consists of a 
number of wrought-iron tubes, ¢ in. thick and 3 in, 
diameter. These are disposed in horizontal layers, 
and connected by small vertical tubes, The boiler of 
the Filga is composed of thirty sections, of eight rows, 
seven of which are placed above the furnace bars, 
and one below them. The tubes are proved up to 
2500 lb. per square inch before use, oak the engines 
are of 80 horse power, nominal, but will indicate 
240 horse power. The Filga draws 13 ft, of water, 
and is fitted with a Griffith’s three-bladed screw, 8 ft. 
in diameter and |] ft. pitch. Pitches, varying from 
7 ft. to 13 ft., had been tried, but 11 ft. was found 
the best for the vessel’s speed, and so that pitch was 
finally adopted. 

The Filga left the Brunswick Pier, Blackwall, at 
10.25 a.m., on Saturday week, for a run tothe Nore 
and back. Previously to leaving the pier, she had 
been fired with coal from her bunkers, but at the 
time above noted firing was commenced from 22 
bags of Merthyr Tydvil coal, each containing 100 lb. 
On leaving, steam was well up at 185 lb. per square 
inch, and the engines were running at 74 revolu- 
tions per minute, Steam was cut off at half stroke 
in the high pressure cylinders, thus nominally ex- 
panding sight times in the low pressure ones, the 
exhaust going off, however, at a pressure of about 
20 lb. per square inch, Gravesend Town Pier was 
reached at 12.5 p.m., the vessel having thus done 
214 miles in ] hour 40 minutes. Thames Haven, 8 
miles below Gravesend, was reached at 1.0 p.m., 
and the Nore light—41 miles from Blackwall—at 
2.40 p.m., the distance having been run in 4 hours 
15 minutes, with slack water to Gravesend, and tide 
against the ship to the Nore. On the way down 
time was noted on the measured mile, which the 
Filga ran on slack water in 6 minutes 20 seconds= 
9.47 knots per hour. When off Gravesend the Oread, 
a Southend boat, was just leaving, and the little 
Filga kept her company for a short time. ‘The 
Oread, however, soon distanced her somewhat, but 
the Filga caught her up at Thames Haven, bore 
her company for some time, and eventually reached 
the Southend Pier about half a mile in advance of 
her. ‘The Filga was turned at the Nore light, 
reaching Gravesend at 4.20 p m., and the Blackwall 
pier at 6.5 p.m., having done the 82 statute miles in 
7 hours 40 minutes. On the way up she was again 
timed on the measured mile, on slack water, with the 
following reswlts:—Time 5 minutes 48 seconds= 
10.344 knots ; steam 260 Ib., revolutions 89 ; screw 
speed 10.65 knots. The following is a statement of 
steam pressure and engine speeds taken at various 
times during the run : 


Revolu- 





| Steam 
Time. | pressure tions. 
| “in lbs. 
pai a | > am: 
| hrs, min 

On leaving Blackwall ...; 10 25 185 | 74 
= s | 10 40 220 84 
m . «| 10 656 230 84 
»  Gravesend...| 12 6 240 86 
Fe 7s | 12 165 250 88 
a 12 40 250 88 
» 12 45 260 90 
- 99 1 45 275 92 
0 4 40 295 92 
” ” 5 0 260 89 











The 22 bags of coal=2200 lb. were used out at 
4 o'clock, or 5 hours 35 minutes after starting, when 
coaling was recommended from the bunkers. In- 
dicator diagrams were taken occasionally on the trip, 
two pairs of which we reproduce on the preceding 
po shown in full lines being taken from the 
orward, and those in dotted lines from the after 
engine. They were the second set taken, and it 
will be noticed that they show considerable wire- 
drawing between the boiler and the cylinders, the 
maximum pressures in the high pressure cylinders 
of the forward and after engines being but 18] Ib. 
and 218 lb. respectively, although the boiler pres- 
sure was 2501lb. On the other hand, however, the 
wire-drawing between the two cylinders is small. 
‘The back pressure in the low pressure cylinder is 
higher than it should be; but, judging from the 
form of the diagrams, we should be isposed to at- 


tribute this rather to an insufficiency in the area 
of the exhaust passages, or to the exhaust being 
arranged to take place too late, rather than to any 
defect in the condensing arrangements. The dia- 








gram from the high pressure cylinder of the forward 
engine was taken with 250 Ib. steam pressure and 
90 revolutions ; the scale is 74 lb. to the inch, and 
the power developed 55.35 horse power. That from 
the low-pressure cylinder of the same engine gives 
39.89 horse power developed. . Of the diagrams 
from the after engine, that from the high pressure 
cylinder shows 68.79 horse power indicated; and 
that from the after low pressure cylinder, 41.46 
indicated horse power. The total results indicated 
are as under : 
High-pressure cylinder 4 55 35 forward engine 
41.46 after engine 


68.79 after engine 
39.89 forward engine 


Low-pressure cylinder 


Total 205.49 H.P. indicated. 


The coal account shows a consumption of 220 Ib. 
in 5 hours 35 minutes, or 3941b. per hour. The 
indicator diagrams were not taken in sufficient 
number to enable the mean indicated horse power 
exerted to be accurately determined, and a com- 
paratively rough estimate can therefore only be 
made by noting the average speed and the results 
of such diagrams as were procured. Roughly esti- 
mated in this way, the consumption would ap- 
pear to have been about 2b. per indicated horse 

ower per hour. This shows favourably for Messrs. 
Perkins’s engines; but the results with the Filga 
are, however, after all, only approximate, not exact. 


To obtain an exact and unimpeachable result, the |‘ 


trial should be started with a given quantity of 
coal, and with a clear firegrate, diagrams should be 
taken frequently during the whole time of working, 
and the number of revolutions made should be re- 
gistered by a counter. Besides this, it is important 
that the water used per indicated horse power per 
hour should be ascertained, and with the arrange- 
ment of condenser employed by Messrs. Perkins, 
we see no difficulty in doing this, From the high 
— at which they are worked, Messrs. Per- 
xins’s engines possess a special interest for engi- 
neers, and it is, we think, a pity that their reputa- 
tion for economy should be based upon imperfect 
trials, when data of a thoroughly trustworthy clia- 
racter might readily be obtained. With regard to 
speeds, there is no doubt that the Filga, from her 
build, is ill-suited for giving high results. During 
her run on Saturday a Jarge margin of power was 
expended in driving a bank of water before her. 
With a properly built vessel, and carefully con- 
ducted experiments, we believe Messrs. Perkins’s 
engines would show good results, and we hope to 
see them properly tested, 








THE FAIRLIE ENGINE IN RUSSIA. 

We have much pleasure in publishing the follow- 
ing copy of a letter which has been received by Mr. 
Fairlie, and which shows that his labours to develop 
the narrow gauge system in Russia have been 
duly recognised : 

St. Petersburg, June, 1862. 

Srz,—His Majesty the Emperor, my master, has authorised 
me to have a medal stam in commemoration of the con- 
struction of the Imperial ‘“ivny narrow-gauge railway, which 
medal is to be distributed to the persons who have taken an 
active part in the construction of the line. 

The snccess of the Livny Railway is in a large measure owing 
to your system of engines, and to your careful inspection, 
therefore it is a great pleasure for me to forward to you here- 
with one of the medals, which you have so well deserved. 

I remain, Sir, sincerely yours, 
Counr A. Boprinskoyr. 
Robert Fairlie, Esq. 








THE RANGE OF SOUND IN MOVING 
WATER. 

Lx the Comptes Rendus of July 22, 1872, we have an account 
of some acoustical experiments made mye, be earlier part 
of the investment of Paris, with a view to establishment 
of a system of telegraphic communication between the city 
and the country in rear of the beseigers’ lines, through the 
medium of the waters of the Seine. Certain experiments 
made by Sturm and Colladon in the Lake of Geneva, 43 years 
before, appeared to encourage hopes of success in the under- 
taking. 

In the experiments here referred to, which were carried 
out in 1827, a bell, weighing 170 lb. avoirdupois (65 kilos.), 
was moored to a barge aad wand beneath the surface of 
the water, in the neighbourhood of Rolle. The observers, 
who were provided with a long ic ear-trumpet, one 
orifice of which was covered with some 
and subm in the water, were on board another barge at 
anchor off The distance between Rolle and Thonon 
is 13,600 metres, or 31} lish miles, nearly. The range 
traversed by the sound was, very considerable. 

The experiments at Paris were made in November, 1870, 


and were of three kinds; : i 
In the first series a bell, weighing 104 Ip. (40 kilos.), was 
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of the air wil Four seamen, one to 
told off to manage the bell, and to strike it at 
intervals. Some distant from the bell a slight ic 


sound became dull, its intensity diminished 
1500 or 1600 yards it was almost inaudible. 
Comparing the above results it would appear that the great 
volume of sound emitted by a bell of 8 cwt. had a less range 
than the weaker sound produced by a bell of 104 Ib. — 
In the third series of experiments, a small 44 in. hand bell 





was fastened to a vertical wooden rod to the side of 
one of the lighters, so as to admit of its being raised or 
lowered in the water at will. ‘The large bell the hand 


bell were sounded alternately. The sound from the former, 
as in the second serics of experiments, was not di i 
able at a distance of more than 1600 yards, whilst that of the 
latter was audible at more than 1000 yards distance. 

The conclusions drawn from these experiments were : 

1. That the range of sound in running water, even in the 
— of the stream, is much less than in still water, as of 
a iake. 

2. That when the volume and depth of sound are greatly 
augmented, a very small increase, and in some even, a 
decrease of the distance at which the sound is audible are the 


results. 

8. That it is probable that with equal volumes of sound in 
pein Boe Sagach se rie} distance ee the 
sharpness o soun: is suggested that powerful steam- 
whistles might be used with great effect ; but we do not learn 
that any attempts were made to put this suggestion in 
practice. 


FOREIGN AND COLONIAL NOTES. 





Te 8, Mini .—The vast mineral 
wealt! is ex to be shortly loped. 
Rich veins of , iron, silver, and coal, exist within 
a i Daluth, the new Minnesotan created 


fields have exhibited a sensible increase of produetibility this 
year. Kee renin of gold at Sone various fields 
amounted to 17 oz. to June year, a8 com 
with 111,268 oz. in the fated > and 
68,492 oz. in the corresponding pe 1870. 

situated, 
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Harinn omaha of Soret ian eet. ore 
sion across the river from Washington: Heights to- 
opposite ‘in Westchester . Thet esti- 
mated to cost 1,500,000 dols., is in' be r 
16 ft. in height, ‘and SGM incwidth, et it is to be built of 

i . The top of thearch will be upwards of 12 ft. 

high-water The a bridge, the eon- 
struction of: which:was authorised by oy Awe eee by the 
New York last year, will be 1800 ft. long, witha 
roadway 153-it. above high-water level, and about 23 ft. 
higher than the “ high bridge” over which the Creton water 
pipes pass. 

‘Launceston and Western. Railway.—Tasmanian advices 
show that this line has come to temporary grief. Traffic 
would seem to have been discontinued on the line from a want 
of funds with which to carry it on. The directors had no 
money available, either for the necessary repair of the line, 
or the payment of wages, and an a to the Colonial 
Government for assistance resulted in failure. 


The Melbourne Mint.—The last reports from Melbourne 
state that the Victorian Mint had already issued 95,000 
sovereigns. The gross receipts of gold at the mint already 
amounted to 53,180 oz. 

Abyssinian Gold.—A new metallic compound, which bears 
the somewhat fanciful name of Abyssinian or- Talmi gold, 
has lately- been manufactured in large quantities in Ger- 
many for the purpose of fabricating imitation gold jewellery 
and other objects. This is a brass composed of about 91 
parts of copper and 8 of zinc, -The ri parry of gold is 
obtained by causing a very thin sheet of gold to adhere by 
passing it through rollers. This gilded sheet is then cut 
and formed into ornamental articles by means of ingeniously- 
constructed steel instruments. a 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market—The market for Scotch pig 
iron now occupies a stronger position than it ‘has done at 
any former period of the present year, and during the past 
eight or ten days a very large amount of business has been 
transacted. The demand continues to run heavily upon No. 
1, Germany and Kussia being the most active customers for 
this quality. Our makers have experienced a eral in- 
uiry, and having been able to -effect considerable sales at 
their own quotations, they have advanced their prices in four 
instances to 160s., while others are not in a position to quote. 
It is reported that as much as 145s, per ton has been 
~— for No. 1 Shotts brand, for delivery from January to 
une, 1873. The balance of iron in store at last Christmas 
was 372,725 tons, whereas, on the 31st ultimo, it ‘stood at 
150,000 tons, of which only 140,000 tons of warrants are in 
circulation. The daily deliveries are now averaging over 
1000 tons, as there are several very jarge véssels loading, and 
the foundries are also pressing for No. 3. To all appearance 
there will be 30,000 tons at least taken out of store during 
September and October, leaving only 120,000 tons, and as 
operators for a rise are known to have taken up and paid for 
at least 120,000 to 130,000 tons, to be held for higher prices, 
it is obvious that, whether the legitimate or speculative 
portion of the trade is considered, there never was such a 
small quantity of iron to be dealt with in a period of such 
unexampled prosperity as that through which we are now 
Pose In other words, the basis of available iron is in no 
air proportion to the wants of the world, and the- weekly 
transactions on "Change are many times in excess of the 
actual warrants afloat. The exports for the past week have 
again been very encouraging, reaching 14,499 tons foreign 
and 2937 tons coastwise, giving a total of 17,436 tons, as 
against 12,874 tons in the corresponding week of last year 
—showing an increase of 4562 tons, and making the total 
increase in shipments for the year 91,096 tons. e market 
for warrants seems to be considerably over-sold, and if stocks 
continue to decrease as they are now doing, it will be a ver 
difficult tnatter for operators for a fall to cover at reasonable 
rates. As high as 136s. 9d. has been paid for a large quantity 
during the last few days, but to-day’s prices have fluctuated 
between 133s. and 134s. cash. 


Merry and Cuninghame (Limited).—When the lists of 
applications for shares in this new company were closed last 
Thursday evening it was found that they amounted to no 
less than 6,700,0007. The total capital of the company is to 
be 1,500,0002., but only 700,000. worth of stock was offered 
for public subscription, and therefore that amount of stock 
was subscribed for eight times over. 


Effect of the High Prices of Iron.—When the Greenock 
Water Trustees agreed some time ago to relay the Gourock- 
road with new water pipes at the same time as the Greenock 
and Gourock tramways were to be laid, they resolved to take 
estimates for the pipes, and on the 2lst June the Works 
Committee agreed to accept the offer of Messrs. Robert 
Maclaren and Co., Glasgow. It was soon deemed prudent, 
however, to defer thaking the final arrangement, and the 
offer was only accepted provisionally. The subject was re- 
opened last week, but Maclaren and Co. declined to 
execute the work at the low quotations named in their 
former offer, and stated that the rise of prices in the interim 
had been equal to 34s. per ton. Their offer, subject to an 
advance of 25s. 6d. per ton, was accepted by the Trust. 

Tramway News Items.—It has been resolved for the pre- 
sent to abandon the tramway line which it was originally 
intended to lay in Buchanan-street, one of the finest thorough- 
fares in Glasgow, the execution of which was em! in 
Messrs. A.and J. Faill’s contract. Messrs. Charles Brand and 





u 
Govan, to connect with the Vale of Clyde Tram 


The tramway timbers are to be of and creosoted. 
Messrs Brand and Son are pushing forband their Valo of 





Clyde contract with most commendable vigour, and are givin 
# very tradesmanlike job. ~. ~~ ssi 

Opening of the Penicuick Raihoay.—This new addition to 
the Scottish railway systemi was, fcr passenger traffic 
on - There is a large in mineral in the dis- 
trict it traverses, and on the extensive paper and other 
works, and several mineral workings which are at present in 
course of formation are ex soon to be in operation. The 
Shotts Iron Company the w Iron pany have 
recently acquired extensive mi fields in the district. The 
total cost of the line is about 50;0007. Mr. John Waddell, of 
Bathgate, was the contractor for the works, and Messrs. A. 
and P, Steven, Glasgow, ¢ the signals and other ap- 
pliances in connexion therewith. 

Half-Yearly on the Tay Bridge Works.—In 
anticipation of the page| meeting of the North British 
pont Pega ang . Thomas Bouch, C.E., has a 
eas is ordinary report on the progress of the Tay 

sred works. He says that the se rpg have somewhat 
changed the modusoperandi in sinking the cylinders. 
now combine and float out together the two cylinders whieh 
constitute each bi instead of each cylinder separately, as 
hitherto—thus doing in one operation what previously had 
taken two. This has greatly expedited the work, and the 

now is eminently satisfactory. The abutment on 
the Fife side, and the first, second, and third land piers are 
finished, and the malleable iron girders for carrying the rails 
are placed thereon. The fourth pier is built up to the height 
of 11 ft. above high-water level. The fifth, sixth, seventh, 
eighth, and ninth piers are built up to the height of 7 ft. above 
high-water level, and the caissons of the tenth and eleventh 
piers are placed in position and ready to be sunk to the rock. 
Altogether, there are piers placed on the Fife side of the river 
for 1150 ft. in length of the bridge, and part of these in very 
deep water. The malleable iron girders for the two 80 ft., 
and for two 120 ft. spans, are placed on fourth, fifth, 
sixth, and seventh piers, preparatory to being raised to the 
level of the railway by hydraulic power, arrangements for that 
purpose being nearly completed. On the north side of the 
river there are bases laid for the piers of the eighty-third, 
eighty- fourth, eighty-fifth, eighty-sixth, and eighty-seventh 
spans, and the columns of the eighty-sixth and eighty- 
seventh piers are erected. 


Salterscroft Graving Dock.—This dock, which, according 
to the terms of the contract should have been finished by 
November last, is now in a fair way towards completion. 
The brick portion of the invert has at length been built, and 
seeing that Portland cement has this time been used instead 
of Calderwood Roman cement, there is not much danger of 
any further suspension of the work through the presence of 
water springs. But in addition to the laying of the floor, 
which is of solid ashlar, the masonry and cope are also in a 
forward state. The dock will afford ample room for, the 
berthing of two vessels of ordinary dimensions. Its length, 
within caissons, will be 560ft.; width of entrance, 72 ft. ; 
and it will have a depth of water at ordinary spring tides of 
22ft. The formation of the dock entrance involves the 
cutting away of a large portion of the river bank, and the 
probability is that ere a year or so passes the Clyde Trustees 
will have arrangements made for the connexion of Planta- 
tion Quay with the Graving Dock, which will give an addi- 
tional quayage of 1200ft. Originally, the cost of the dock 
was estimated at 65,000/., but the mistake with the invert 
building will add materially to that figure. Cost, however, 
what it may, it will prove a t benefit to the shipping 
trade. At present, between Glasgow harbour and Dum- 
barton, there is only one graving dock— the private property 
of Messrs. Tod and Macgregor. 

New Tin-Plate Works at Omoa.—The directors of the 
Omoa and Cleland Iron and Coal Company, which was 
formed during the past summer, have resolved on beginning 
their manufacturing operations with the production of tin- 
plate on an extensive scale. They are about to erect works 
which are estimated to cost 7000/., and have already secured 
the services of a very experienced gentleman from Birming- 
ham, as manager. [here is only one other tin-plate es' 
lishment in Scotland, that of the Coatbridge Tin-Plate Com- 
pany, whose business hitherto has been an uninterrupted 
course of success. The QOmoa and Cleland Company are 
now concluding arrangements for the erection of a set of six 
of Danks’s mechanical puddling furnaces, and should these 
prove to be a success they will be followed by a similar set. 








NOTES FROM THE SOUTH-WEST. 

Coalin Wales.-—At the half-yearly meeting of the Llanelly 
Railway and Dock Company, a director observed that there 
was one coalowner in Wales who was now = r 22s. 6d., 
aton for coal, which was formerly 9s., and at inni 
of the present year, sold at 7s. 6d. and 8s. per ton. 
gentlemen in the same district was selling to an Irish railway 
company at 25s. a ton coal for which he never before could 
get more than 10s. 6d. 

Sale of Tyla Coch Colliery.—On Thursday the Tyla Coch 
Steam Colliery was sold by auction at iff, Aftera 

iri competition, it was knocked down to Mr. Thomas 

ones, of Leg ry Pape Porth. The sum realised for the 

colliery was 50,0007. 

Midland Railway.—The Yate and Thornb branch of 


the Midland Railway was opened for traffic on Monday. 


Iron Steam aie Reregesente sxe being made b: 
the yacht builders in the Isle of Wight for building steasa 


~ Gas at Wotton-under-Edge.—The directors of the Wotton- 
under-Edge Gaslight Company, have given notice of an 
advance of 6d. per 1000 feet in the price of gas. 
Hiserte, the myle charged has been &, BU, per 1008 ontle 





Decline of the Broad Gauge.—The Bristol and Exeter 
Railway meeting was made important by an attack, headed 
by General Simmons, on the policy of perpetuating the 
broad gauge, especially in relation to the laying down of 

broad ga and Somerset Railway, and 
the purchase of broad gauge rolling stock. Mr. Castle, on 
behalf of the directors, was constrained to admit that the 
change of gauge had come much nearer than some time 
since he anticipated, when he had declared that the broad 
gauge would endure for his lifetime. But it was not likely 
that the alteration would be necessary for four or five years, 
and meanwhile the directors were preparing for it by pro- 
curing rolling stock which could be converted at a moderate 
cost. "When the'gauge of the Bristol and Exeter line was 
altered, it must bein conjunction with a similar change on 
the South Devon and Cornwall Railways. 

Newport Docks.—The cleansing, repairing, and: frxin 
new to the locks at these docks is now eppetuthing 

ion, and the sheers have been take down. Many 
vi have been patiently waiting at the Spit for the 
completion of the work found to be necessary for the safety 
of the docks. 


’ the Severn.—At the helf- port meeting of the 
Great Western Railway, the. chairman (Sir D. Gooch) stated 
with regard to the Severn Tunnel Bill that the company had 
power to raise the whole of the capital ; but what the directors 
intended doing first was to sink a shaft and drive a heading 
under the “shoots,” in order that they might test the practi- 
eability of the undertaking. 

Pembroke Dockyard.—The following vessels are in course 
of construction at this establishment: The Egeria, four guns, 
composite screw sloop of war, and the Fantome, of the same 
class; F ury, four guns, turret ship, armour-plated ; the 
Gadfly, Griper, Pinther, and Tickler, all mounting one heavy 
gun each, double-screw iron boats; and the Seaflower, 
t brig. The turret ship Thunderer is tapidly ap- 
prepaiag completion. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiesBrovex, Wednesday. 
The Cleveland Iron Market. — Yesterday there was a 
good attendance on ’Change at Middlesbrough, and a fair 
t of busi at last week’s prices was transacted. 
Buyers of pig iron will not, at the present quotations, enter 
into contracts for greater quantities than will answer their 
immediate requirements. There is a general opinion that prices 
will shortly recede... Makers on the other hand affirm that 
there is np reason for supposing that there will be any altera- 
tion in the market quotations for some length of time. Stocks 
are low and the demand is The power of production 
is being very much inc and as the ironstone miners 
have been satisfied, it is likely that the materials will be 
lentiful, and the furnaces in blast will be able to make their 
ull complement. 


The Proposed New Railway.—It is matter for regret that 
the Middlesbrough Chamber of Commerce have, as far as 
they are concerned, shelved the acy of additional railway 
accommodation between Hart we and Middlesbrough. 
They had a meeting in the Royal xchange, Middlesbrough, 
on Tuesday, and resolved “That until the Hartlepool 
Chamber of Commerce is prepared to present a matured 
scheme of the proposed railway this Chamber is not prepared 
to express — opinion upon the request of the Hartlepool 
Chamber.” It will be recollected that all the Hartlepool 
Chamber desired was for the Middlesbrough Chamber to 
send re ntatives to form part of a deputation to the 
North-Eastern Railway Company to urge upon them the 
moeneny. for further railway communication between the 
wo towns. 


The Inergased Traffic Rates on the North-Eastern Rail- 
way.—On Tuesday, at Middlesbrough, an important and 
numerously attended moon dard ironmasters, merchants, and 
others was held to consider the increased traffic charges made 
by the North-Eastern Railway Company. ‘The Mayor of 

esbrough, Mr. Thomas Vaughan, the largest pig iron 
maker in the world, occupied the chair. Several gentlemen 
complained of the short notice the railway company had 
given of their intention to increase the traffic charges, and 
pointed out the serious losses that many ironmasters, mine 
owners, and me would a by the pos op rates sere 
ee arte == minerals and iron contract 
goed dost? Gooeedamiibaring Which the monopety of the 
a i i i ich the monopoly of the 
North-Eastern Railway was g Seerserrs to, the follow- 
ing resolution was adopted: i i i 
under consideration the sudden and heavy advance in rates 
made by the North-Eastern Railway Company, is of opinion 
ber gee justice has been done to the freighters of the 
who have entered into extensive contracts on the as- 
sumption that no advance would be made in railway rates. 
It is hereby resolved that ‘the directors of the North- rm 
Railway be requested to receive a deputation from the 
freighters of the pen Sag this subject. It is further resolved 
that Messrs. T. Vaug T. Hugh Bell, W. Jenkins, E. 
Williams, H. T. Grieveson, C. E. Muller, J. Stevenson, W. 
Hanson, J. Be Pease, J. C. Ianson, Edgar Gilkes, and J. G. 
Swan, with power to add to their number, be appointed a 
committee for the purpose of communicating with freighters 
throughout the district, and organising a deputa- 
tion to wait upon the railway company.” 











Ratmtwax 1x Tusis.—The Tunis Railway Company 

(Limited) have received a letter from their local manager 

or ete ye ee 
im on U, 

opened successfully, and carried on the first day 2496 

passengers. 
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re fej chew all 
Tue following specifications of comp! are 
dated within the year 1871 ; and that > a 
from the 


in ordering them, at the annexed 
Seal Patent Office, Chancery-lane. 

(No. 1571, 8d.) William Walker, of Cragg’s Hall 
Mines, Brotten, near Saltburn-by-the-Sea, patents the ar- 
rangement of disengaging apparatus f over- 


or 
winding in mines, which is shown by the annexed sketch. 
FIG.i. FIC.B. 





This apparatus consists of two arms, E, hinged together at 
F, and having their lower ends, D, which are attached to 
the cage or skip, diverging from each otber. The upper 
ends, E, grasp between them the link of the lifting rope, 
and they are prevented from opening by the guard plate, B, 
which is supported on two soft metal pins, C. In the event 
of overwinding taking place, the guard plate comes into 
contact with the beam, A, the pins, C, are sheared, and the 
arms being pulled up through the guard plate, the latter 
closes the lower ends and holds them together, thus causing 
upper ends to open so as to release the rope, and a: the 
same time take such a hold of the beam, A, as to support 


the cage. The positions of the arms under these circum- | 


stances is shown by the dotted lines. 
(No, 1575, 1s. 10d.) Frederick Henry Trevithick, of 29, 
Guildford-road, 8.W., patents arrangements of excavating 


machinery, of which we propose to give an account in an |- i 


early number, and which therefore, we need not describe 
here. 

(No. 1597, 1s.) Robert Bristow Lee, and Simon Alfred 
Rogers, of Manchester, patent a mode of constructing tele- 
graph and other posts, &., of bars wound spirally, right and 
left-handed spirals being used so as to cross each other. 
The intersecting spirals are rivetted at the points of inter- 
section, and a very light and stiff post is thus obtained. In 
our account of the recent show of the Royal Agricultural 
Society at Cardiff, we had occasion to notice these posts, 
which were exhibited by the Riband Post Company. 

(No. 1599,10d.) David Greig and William Daniel, of 
the Steam Plough Works, Leeds, patent so constructing 
the blast cylinders of bl 
covers form the outlet valves. The opposite ends of the 




















cylinder in the annexed sketch represent two of the arrange- 
ments proposed. : 

(No. 1606, 10d.) William Renny Watson, of Glasgow, 
patents improvements in sugar mills, these including fixing 
the “dumb returner” in slides, and connecting it by bolts or 
ties to the caps of the bearings of one of the lower or side. 
rollers; and a mode of fixing the teeth of the pitch 
wheels. employed in working the Megass elevator, this 
plan consisting in fo: the teeth with tapered shanks 
entering corresponding holes in the rims of the wheels, and 

them with nuts on the inside. 


(No. 1612, 1s. 6d.) Edward Alfred Cowper, of 6, Great | # 
rock-tunnelling or 


George-street, patents arrangements of 
shaft-sinking 


consists in 
or chases cut in it by the action 
these 


engines, that the cylinder | of 


such a motion given to them as causes the chisels to be 
traversed along the grooves, the whole machine being ad- 
vanced as the grooves are deepened. 


SCHLESINGER’S ADJUSTABLE WRENCH. 
WE give, below, a sketch of a very handy adjustable wrench, of 
Ameriean srigia, whiali a pow bans intrede tens ras 7, | 
Messrs. W. J. Schlesinger andCo., of 16, street, . 
cuavebas hemo athe Cap salatie of Uileg apely slleoteh, 
somewhat clu ir, only ca: ing s j 
and from its iness often awkward to em 4 Th the Pon 
we now illustrate no adjusting screw is , the movable jaw 





FIC. Fite, 





simply sliding on a bar, as shown, and being made so that the 
edges of the mortice in it gear into the notches or teeth formed 
on the top and bottom of the bar. A. light spring keeps the 
movable jaw always e with the teeth just mentioned, 
while any pressure on the inside face of the jaw only makes the 
teeth hold more firmly. By simply pressing the thumb on the 
outer side of the movable jaw, so as to force the end of the latter 
towards the fixed jaw, the teeth are at once disengaged, 
moveable jaw can then be slipped to and fro on the bar as de- 
sired. The whole arrangement is very strong and simple, while 
the general form of the wrench is a very convenient one, and 
renders it adapted for working in a hole or limited space. 
handle also is cast hollow to reduce weight, and some small and 
light wrenches on this apse are being specially made for the 
use of bicycle riders. The ease and quickness with which this 
wrench can be adjusted is a great point in its favour. 


THE SOCIETY OF ENGINEERS. 


E 
F 


F 





the Society of ineers and their friends visited the works 
of the Ransome Company at East Greenwich. The 
visitors, with Mr. J, H. Adams—one of the vice- ts of 


| 
i 
i 


por three a. Pe nee See i mobiese” 34 
pressure, for ° ucing 
cilicate of soda solution. ‘hey were then — <= 
incorporating mills, w! concentrated silicate 
visitors followed the ic material to the 8 benches 


calcium baths, and uen 


washing t. 
cellent samples of stone made 
process, by which the chloride of calcium bath and the sub- 
sequent washing are dispensed with. This process has been 
so recently described in our columns that we need only ob- 
serve that the desired result is effected by the use of Farnham 

i the stone possessing the 


¢ 


the ‘if 

gentlemen had them. A number of the members 

and their friends concluded a very er omnis oo in the 

usual English fashion, by dining together at Greenwich in 

the evening. , 

Nortnery Pactric RattRoap.—Regular freight and pas- 
over the 


senger trains have been for six months 
line of the Northern Peside theatres, from Dal 
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The last annual report® contained a very full and detailed 
description of the of the Brooklyn caisson. The ac- 
as of other large works executed 


i 
Be 


Soak ete Bu Sagperberbypd and ese ya 
the deepest at 92 ft. The strata consisted in the 
main of a black mud deposit of 12 ft., followed by a layer of 
coarse sand of 6 ft., which overlaid a gravel bed of the same 
thickriess. Beneath the gravel ap @ very 


mediate — covered with Rages ge ep of 
material, through which it was impossible to drive a 6 in. 
pipe without shattering it. Aarne dt eet he 
quired thirty blows of a 500 lb. hammer falli i 

of 20 ft. But even in such i 


the rock and the roof of the airchamber. The only course, 


Owing to the vexatious delays in obtaining possession of 
the Pier 29, ing of 
a be done in th PS nothing vate spon 





* See ExGIngERING, vol. xii., page 15, 
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pendblote anit Riie-cater colina enh are 
outer cofferdam was used, 








" ° 
scant that a narrow platform of 10 ft. 0 
the available room between the sides of the caisson and the 
fender rack of the ferry on the one side and the crowded 
shipping of the adjoining slip on the other, showing that 
economy of space during erection is not the least of the 
mans ee caisson Mpeg ee 
or urpose of 0 
pursosieded By a wall of shee 
pine plank 50 ft.. long and 6 in. 
the force of the tidal current, which often runs at the rate of 


These 


water, by means of a clam-shell dr 

and Cummings, who did this ion of the work under con- 
tract. They removed in all 7000 yards of material, of which 
1500 yards consisted of dock stone and logs. 

On the pile platform thus prepared were erected two 
engine houses for the dredge inery, which was transferred 
from the Brooklyn side, and had been enlarged to 
to the increased depth to which this caisson would 
double hoisting engines were set up, both for unk stone 
and setting stone on ge’ —- gm gp > 
engines were provided for loading ° ve 
cement, and lumber, for hauling cars back and forth, 
pumping gas, and mixing concrete. principal building, 

owever, was the compressor-house, for supplying air to the 
caisson. The air-pumping i comp: thirteen of 
the Burleigh -drill air-compressors ranged in a single 
row, each ing its air into one common 10-inch main 
overhead, and provi with suitable valves to shut it off 
from the main system. Every compressor has its own steam 
boiler of the vertical tubular type, so connected as either to 
work independently or as an entire set. Pumps for cooling 
the air were also in duplicate. Six of these compressors 
were brought from the Brooklyn caisson, the remaining 
seven being p' anew. From the. compressor-house 
the air was carried by a 10-in. cast-iron Pipe en 3 an 
intermediate air reservoir, for a distance of 100 ft. the 


andsi 
in ‘the 


dock, to the caisson, whence twe branches of 6-in. rubber of 
hose continued it by means of the ay peace to the air}: 


chamber below. The idea governing general arrange- 
ment of the vg opus was the necessity of an uninterrupted 
supply of air, day and night, for atleast a year, under a 
constantly increasing duty. This could only be done bya 
number of smaller machines, so that if one were out of repair 
the remainder would have sufficient capacity for the work. 
Besides the buildin 
sheds were erected for the accommodation of blacksmiths, 
carpenters, machinists, for cement and for ral stores; 
also wash-rooms, clothes-houses, ital, resting-rooms 
for the caisson men, Three i i u 
railroad track, and two overhanging platforms comprised 
the preparations on the dock for supplying the caisson 
derricks with stone. 

All preparations. for receiving the caisson being completed 
by September llth, it was on that day towed from the 
Atlantic basin to its final —_ While at the basin 
seven additional coursea of timber and concrete had been 
built upon it under contract with Mr. D..Burtis, jun. All 
the outer seams were caulked and protected by felt, tin, and 
creosoted sheathing. The various pipes, shafts, locks 
were also carried up the n 
very carefully attended to under di 
Four air-pumps and boilers placed on the deck 
inflate the structure during the . ‘Its draft of 
when empty was 28 ft., reduced by inflation to 17. 
weight 7000 tons. Under the skilful guidance of 
Murphy, and the assistance of six tog, the trip was safel 
performed in two hours and a half. few daye work then 
sufficed to complete the pile enclosure and confine the New 
York caisson in its permanent position. 

By the 1st of November the last of the timber courses was 
laid. The great timber foundation was now complete. It 
contains 22 ft. of solid timber above the roof o 
chamber, seven courses more than the Brooklyn caisson, and 
since the strength of such structures varies as the square of 
the depth, we may consider it to be nearly twice as strong as 
its ee = brother. The result has proved this. At 
depth of 78 ft., and a.load on its back of 53,000 tons, not the 
slightest sign of or crippling has been discovered 
No defiection has beeh observed in the 
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with concrete, 14 ft. in 
covering of tin extends for 

is covered with 83 ft. of con: 

yards. Under certain circumstances it would 


RF 
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+ 
He 


for machinery and offices, a number of | ; 


the air] i 


of 4in. and 3} in. 


protection 


, but came up between 
On one occasion, 


‘possible to repair them when out of order. 
of four a oe of 2 ft. diameter, 
one of them were built 


by three boom derricks, similar to those 

Brooklyn foundation. These by a a A 

solely from the caisson itself, so that the settling of the latter 

Every 20 ft. the derricks had to 

iri few days. Twenty-five 
the timber, i 


to 11,700 


toa 


ly escape 


Now, why not allow it to escape 
same time carry out sand with it, amd not 
was ample gle er, 

w num! 


» but six to suppl. 


been provided, 
supply the 


Any other mode, ever, of 
require extensive provision of 


Feast 10,000 dole, and dificult of appl 
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iH 


iron 
rally cut through these in an hour or 


few minutes, the thickness of iron being 141 
of the elbow struck by the ey 4 


provided with a thick cap of 


of being reversed 


whén worn on 
pec pe Finally all e 
granite blocks placed over the 
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LITERATURE, 


The Battle of the Gauges Renewed. Railways or No Rail- 
ways. Narrow Gauge, Economy v. Broad 










ors a report advocating the adoption of a 
t for that line,: and pointing out at 

! the ‘narrow gau 
generally. ‘The undertaking being an unusually 
large one, however—the proposed trunk line being 
1500 miles in length—Mr. Marshall O. Roberts, the 
president of the railroad, did not feel justified in 
deciding unadyised upon the gauge which was to be 


ado and he accordingly submitted General 
Buell’s to the Hon. Silas Seymour, of New 
York, a ie: that he would state his opinion 
on the matter, Under these circumstances a counter 


was made by Mr. Seymour, in the course of 

i yt «a e arguments in favour of narrow 
gauge, arrived at conclusions diametrically op- 
posed to those advanced by General Buell. It is 


this** Review” of Mr. Seymour’s with which Mr. 
Fairlie deale—and which we may add he demolishes 


—in the work before us, of the contents of which }) 


we now pro to speak. F 

pantll ser ves Seymour’s ‘‘ Review” has pro- 
bably been circulated to but a very limited extent 
in this country, Mr. Fairlie has adopted the plan of 

with it paragraph by paragraph, quoting 

each ph, or group of phs,frelating to 
one division Saree subject _— head of his com- 
ments upon ivision, is arrangement is an 
casallent aake as it not only places both sides of the 
question clearly before the reader, but also does 
full justice to Mr, Seymour’s arguments, and renders 
it impossible for that gentleman to complain of in- 
justice having been done him by partial quotation 
from his writings. And we may say herethat we fully 
agree with the remark made by Mr. Fairlie in his 
introduction, that Mr. Seymour has evinced every 
disposition to treat the subject he has attempted to 
review fairly ; but he has evidently written with but 
an imperfect knowledge both of the theory of 
narrow gauge and of the practical results which have 
already been obtained by its adoption. Mr. Seymour 
may, in fact, be taken as an able representative of 
an important class, who, having positions which make 
their opinions heeded, denounce narrow gauge pro- 
gress, not from any desire to be unfair, but simply 
because they do not take the trouble to inform 
themselves of facts andpractical details which would 
alone enable them to arrivéat a just conclusion. As 
an able reply to the arguments advanced by this 
class of opponents, Mr. Fairlie’s book is calculated 
to do g service, while it possesses additional 
value from the fact that it contains a summary of 
information concerning narrow gauge lines such as 
has never before appeared in so compact a form. 

egress a mn = the Texas line, 
when comparing the 4ft. 841n. and 3 ft. 6 in. gauges, 
claimed as the advantage in favour of the asastien 
of the latter, that the cost of its road bed would be 
to that of the broader gaugeas 100 to 130; and the 
= vy its we perregea as ane = ; that it 
wo permi attainment é necessary 
speed of 35 to 45 miles per hour; that the cost of 
the necessary equipment of rolling stock would. be 
as 100 to 150, or 100 to 155; and that in working 
the percentage of dead weight to paying load 
would, on the narrower gauge, be about 4%, against 
fy On the broad. These advantages Mr. 
will not admit, but he adds that even if any one of 
the advantages above stated can be proved, General 
Buell will have gained his case. 

Passing over his preliminary arguments, we find 
Mr. Seymour endeavouring to ascertain the com- 
parative relative cost of earthworks, &<., on broad 
and narrow gauge roads, by assuming that a forma- 
tion width: of 12 ft. will do for a line of 4 ft. 84 in. 
gauge, and-one of 10 ft., for a line with a gauge of 
3 ft. 6 ims, and then reducing the prism representing 
the section of the embankment or cutting for the 
broad , by taking a 2 ft. slice:out.of the mid- 
dle» Mr. ea ie: of arene at peg a. -_ 
argumént, and not o ints out the errors in Mr, 

\ Teasoning f ars hr forward. facts 
i ice in Norway, and 


other practical i where, to upset Mr. 
Seghnant Gennainsiinienc cha eub-naibte jablae states, | ad 


‘an average mile of 
gauge road, ready for is not an average 


; | nothing. 


mile of standard road with a piece cut out of the 
middle.” Fn ‘this sentence eo hatte the whole gist 
of the matter, and until those who theorise apon the 
broad and narrow gauge question thoroughly under- 
stand this, their arguments must go for little or 


Proceeding next to the consideration of the cost 
of superstructure, Mr, Fairlie shows that Mr. Sey- 
mour has treated General Buell unfairly, by assum- 


ing that the general claimed an ec ’ 

ar f the broad eee Sete vr eS 
really aid laim was'a difference of 45 per cent:'c the 
cost of the narrow, or about two-thirds as much. 
Taking the latter basis, Mr. Fairlie proceeds to show 
that General Buell is correct in his statements, the 
details of the various items of cost being fully 
worked out. And here Mr. Fairlie takes the oppor- 
tunity of pointing out the differences between 
narrow gauge and “light” broad gauge lines, ex- 
plaining why the latter cannot be so economical as 
the former, and me the fallacious r 
which has frequently been advanced on this c 
eh gt 

eory, Mr. 

Mr. John Fowler's eatishaten for the alternative 











light 1%. On. gouge, and $f 6 in be. 
weight of rails, showing, total cost of con. 
struction and equipment, a saving of 846/. per mile 


in favour of the narrow gauge. 

Turning next to the rolling tock, we find Mr, 
ment of the Fairlie : upon the traffic- 
We have ourselves pasted out in this on 
several occasions that the ; i 
exists between ‘the full development of narrow 

ge lines and the a of Mr, Fairlie’s 
ocomotives. As far as ing 
is simply a question of 
make the loads ed on the meney eam oral 
those hauled on the broad.» A broad gauge line will 
carry a certain ee aan run of train, and a 
narrow gauge line, with lighter 
weight per foot; and this bemg 
do is to make the lengths of the 
proportions of these weights per foot, to get the 
same aggregate load in the two cases. — m we 
come to the engine, however, the case is «different. 
With the narrower gange the ordinary type of loco- 
motive becomes crippled to a ter or less extent, 
bar ot ana h p thea Ab: of nae ‘become 
imited, and hence, e@ engine is 
capable of developing. — With the Fairlie pio on 
the other hand, there is stutod ee of the 
capacity, consequent on the reduction uge, 
the manner in ili ame er is carried” rd e 
position given to the firebox between the two bogies, 
rendering it possible to get any desired~amount of 
heating surface and firegrate area, even upon lines 
of extremely narrow gauge, while the freedom of 
motion given by the double bogie system enables 
the engine to adapt itself perfectly to the. sharp 
curves. which frequently, form. special features in 
economical narrow gauge Trailways, 

The question of the relative weights of the carry- 
ing stock on the narrow and broad gauges,; and the 
pagernens between the dead weight and paying 

which. will be found to exist in the two cases, 
are very ably and fully dealt with in the work before 
us... Taking Mr, Seymour’s, statements as.his text, 
Mz. Fairlie proceeds, to, disprove those statements, 
and in doing so gives an exhaustive summary of the 
paeneet experience relating to the subject which 
been gained by English, American, and Conti- 
nental.engineers, In. dealing with the, question, of 
dead weight also, we find our author giving due 
prominence to the important fact that to insure 
economical working the capacity of the carriages or 
wagons employed must be specially 
requirements of the traffic, and in directing atten- 
tion to this fact he shows very clearly that with the 


‘“‘ adaptability” of. narrow gauge 


We now come she. single point in which Ms, 
Seymour an 4524 are in. en 
“being that the objecti 
generally overra 
vanced on sev 
this subject, some in 


to a break. of. gauge are | ever; can only be j 

a view which we have ourselves | as a who 

In connexion with — it, and we shall not, therefore, speak of it 
ere 


lines where breaks of gauge occur, and the valuatie 
experience of General McCullum on the Erie Rail- 


way is also quoted. 

e of the ents advanced by Mr, Seymour 
in favour of the broader is that it enables 
larger wheels to be used, and these wheels reduce the 
tractive resistances of the trains. Speaking broadly, 
Mr. Seymour is, of course correct ; but Mr. Fairlie 


the sizes of wheels actually used on the two gauges, 
and the data as to the’ Hidbtdnets of trains afforded 
by the valuable and exhaustive experiments of MM. 
that the “‘ very material saying,” claimed’by Mr. 
Seymotir, Pom i to but 4 per cent. at tees slow 

while ‘itis reduced as the’ velocity of the 
trains inérease, until‘at the moderate speed of 
20 miles per hour, it has dwindled down to a miser- 
able # per cent, ‘The rédiiced resistances on curves 
due to the narrower fouee are also duly considered 
by Mr: Fairlie, who deals with the subject in a very 
clear way. zat 

The concluding Eager of’ Mr. Seymour’s review 
are interesting, as’ hining ‘some records of 
American practice and € ence, but they cannot 
be considered to’ bear ly upon ‘the matter 
under discussion, and’ “Mr; ‘Fairlie dismisses them 
with a few brief comments, of which we need not 
speak further here. ing finished hig. detail 
analysis of Mr. Seymour's “Review,” Mr. Fairlie 
next preceeds to adduce further facts in support of 
his views, and after quoting from this journal our 
accourit] of the Festiniog Railway and its rolling 
stock, he! gives. an {interesting resumé of M. Nord- 
ling’s recent work, “Stimmen iiber Schmalspurige 
Eisenbahnen.” ., In this book .M, Nordling has 
collected some most interesting statistics and general 
data,-.respecting .the results. obtained with the 
numerous narrew gauge railways already working— 
facts which we commend to the earnest attention 
of all interested in this subject. M. Nordling, we 
are glad to find, holds opinions identical with our 
own.as to the value of the Fairlie engine for work- 
ing’ narrow gauge railways, and he expresses an 
earnest a that sucha line worked. by Fairlie en- 
gines may be constructed in Austria, Ps 

Following the resumé of M. Nordling’s book we 
have some additional, data respecting the actual 
working of narrow gauge lines, collected by Signor 
Biglia the well-known Italian engineer, and next 
we haye asummary'of Mr. Fairlie’s:own views on 
narrow: gauge lines and the mode of working them. 
In enunciating his views Mr. Fairlie gives full pro- 
minence to the objections urged against his engines, 
and then replies to these objections in detail, and 
we must say that he has most decidedly the best of 
the argument, and that he has dealt with the subject 
justly and in a true spirit of moderation. We shall 
not reproduce his arguments here, because we can- 
deserve to be read in their entirety, and to be.read, 
too, after considering the arguments to which they 
form. replies. 

In connexion with this 'part of the, book Mr, 
Fairlie gives a series of heliotypeillustrations, show- 
ing a number’ of engines ‘and varieties.of rolling 
stock constructed-from’ his designs for different rail- 
ways; but: these illustrations, although interest- 
ing as reproductions, of age a of actually con- 
structed engi ones i g: 7 » certain! iy ves 
give us a-high, opinion of-the ‘process by whic 
they have been produced. . They remind us, in fact, 
more. of vety: iidifferent. lithographs printed in 
sepia-eoloured ink than.anything élse, and wealmost 
regret that they should-have been introduced into 
a. book otherwise so well got up. 

The summary of Mr, Fairlie’s views, of which we 
have just spoken, although forming the conclusion 
of what may strictly be called the ‘ Battle of the 
Renewed,” is not the end of the work. It 


adapted to the | is followed by an interesting account of the Denver 


and Rio Grande Railway, from the pen of Mr. 
Samuel Bowles, and after this comes ‘‘ A reply to 


narrow gauge vastly greater facilities are afforded | Mr. Ramsbottom’s Report against the Principle of 
for fulfilling these cleditions properly. , Indeed, the | the Fairlie Engine.” This “reply” refers to a report 

lines. and their | made by Mr. Ramsbottom and Mr. W. P. 1, 
rolling stock is one of their most distinguishing cha- | on some engines constructed on Mr. Fairlie’s prin- 


ciple, but not from Mr. Fairlie’s. designs, for the 
d railways, and in it our author decidedly 


Queenslan 
gets the best of the ar, » The * reply,” how- 
its perusal 


y eee te 


le, in connexion with diagrams which 


We now come to the concluding section of Mr. 








teresting facts are given re- 
specting the cost of transferring freights on different 





is not content with broad statements, atid taking - 


uilfemin, Guebhard, ‘and Diéudonné; he shows . 


















net quoté them at length, and they most decidedly. 
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Fairlie’s book, — —- fy collection of — 
grams, showing the weights and capacities, &c., 0 
the rolling stock in use on English and foreign lines 
of yarious gauges, and ‘the proportions of dead 
weight and -paying load, in passenger and goods 
trains, on these various lines,. These. diagrams, 
which are accompanied by explanatory matter, have 
evidently been compiled with great care and with a 
vast € diture of time and trouble, and they not 
only afford, in a com form, an enormous amount. 
of valuable information, but they also illustrate, in 
a most striking manner, the truths of many of the 
arguments which have been gdvanced in favour of 
narrow gauge railways. 

Altogether Mr. Fairlie’s book forms a most 
valuable contribution to our literature treating of 
economical railway construction, and its author 


deserves ial thanks for having placed such a 
vast amount of information at the sal of the 
public in such a cheap and readable form. The 


construction of cheap lines of narrow gauge has 
become one not merely of eos but of general 
public interest, and it is, therefore, e ially im- 

rtant that the facts relating to such lines should 
be laid before general readers in a way that may 
enable them to be universally understood. This 
Mr. Fairlie has done, and done well, in the work we 
have reviewed, 





WARMING RAILWAY CARRIAGES. 
By Max-Maria Bakon von WEBER. 
from page 167) 


(Continued . —_ 
7. Berlin-Hamburg Railway. — Economical con- 


siderations have prevented the: Berlin - Hamburg 
Railway from ing arran ts for warming 
the third and fourth class carriages, whilst for those 
of the first and second class warming vessels with 
hot water have been applied. Since 1868, however, 


a number of carriages have been under traffic which 


are heated with steam from the locomotive, and the 


apparatus adopted for that purpose is shown ‘in | | 
igs. 4, 5, 6, and 7, on the present page. The steam | | 


pipe, a, 1.8in. in diameter, is fastened underneath 
the carriage with a slight inclination towards the 
ends, in such a manner that the ends of the pipe 
are always at the right-hand side of the carriage, 
this arrangement necessitating a double bend at 
one end, as shown in Fig. 7. The connexion be- 
tween the steam pipes of two i is established 
by a caoutchouc pipe fastened to the steam pipes 





STEAM HEATING APPARATUS FOR RAILWAY CARRIAGES | 


- PIG ei c- 


by means of the cocks, 4; this india-rubber tube | (i 


being a little raised in the middle by means of a 


rope, in order to prevent an accumulation of water Hl 


arising from the condensation of the steam. The 
steam pipe of the last carriage in the train is closed 
by a screw cap. Small pipes, c, lin. in diameter, 
lead from the main pipe into the vessels, d, 4.2 in. 
in diameter, and 5 ft, 8 in. in length ; these barrels 
being made of strong sheet copper, and being placed 
under the seats of the compartments. Each pipe, c, 
is provided with a cock, ¢, for regulating the is- 
sion of steam into the barrels, and the proper posi- 
tion of this cock, e, is ascertained from the handle, 
I _— outside the longitudinal beam of the 
underframe of the carriage. Of course by this means 
the steam may be shut off from any of the compart- 
ments if required. The regulating of the admission 
of steam by means of the cocks, ¢, has, however, 
been suspended, in accordance with the frequently- 
expre desire of passengers, and an average tem- 
rature of 50° Fahr. inside the carriages has been 
ound to be entirely sufficient. 

The barrels, d, have a slight inclination of from 
pin. to Zin. towards the one side of the carriage, 
rom whence a small tube, g, allows the condensed 
steam to pass into the long pipe, 4, fastened under- 
neath the carriage with a sufficient fall towards both 
ends. The pipe, 4, has a diameter of lin., and 
carries at each end a small cock, ¢, opened during 
the running of the trains sufficient lor a constant 
escape of the water, arising from the condensation 
of the steam. A metal washer, with a hole of about 
0.16 in, in diameter, is placed between the flanges in 
the joints of the small pipes, g, for the purpose of 
allowing the escape of the condensed steam from 
the barrels, d, and of preventing the passage of 
steam through the pipe for the escape of the con- 
densed steam into the barrels of any compartment 
from which the admission of steam has been shut 
off. Allthe pipes are covered over at their exposed 
places in a proper and sufficient manner. ‘The car- 


ria have now been in use since the winter of 


1868-69, and the results obtained may be called 
satisfactory, for even during the very severe winter 








of 1870-71 no freezing took place in any of the 


i ° 

F A beter report from January of this year, 1872 
says: “The Berlin-Hamburg Railway has adopted 
for the carriages of express trains steam-heating 
apparatus arranged according to the Haag system, 
but in a rather incomplete manner. The connexion 
between the steam pipes of adjoining carriages is 
especially insufficient, as no provision has been made 
for the escape of the condensed steam at the lowest 
point of the caoutchouc tubes. The steam is ob- 
tained from a small boiler placed in a Inggage van, 
and fed by means of two hand pumps. e Berlin- 
Hamburg Railway has had this system for heating 
carriages now in use for some time, and is so far 
satisfied with the results obtained that it is intended 
to heat the carriages of the enger trains also 
with steam. No experiments have been made with 
the plan of warming carriages by means of bri- 
quettes,” 

8. Berlin-Potsdam-Magdeburg Railway.—Warn- 
ing pans filled with hot water have until now been 
regularly used for the heating of first and second 
class carriages. For several years, however, on 
this, as well as on several other German railways, 
extensive experiments have been made with the 
plan of warming oe by the combustion of a 
preparation of charcoal and nitrate of potash, 
pressed into prismatic cakes, these cakes being the 
so-called briquettes briefly referred to under divi- 
sions No. 5 and 6. The composition of the bri- 
quettes is such that the combustion, which is slow 
and without flame, produces —. carbonic acid 
and about 2 per cent. of ashes. The arrangement 


4S USED ON THE BEBLIN AND HAMBURG. RAILWAY. 















apparatus necessary for this briquette heating 
r pn by Figs. 8, 9, 10, and 11, on page 185. The 
briquettes are burnt on 1 tes, in 
boxes, B, fixed under the seats, A ; these boxes, B, 
are completely closed at their sides and top, and 
are provided with openings only at the bottom, 
whence none of the po of combustion can 
penetrate into the ies of the i and the 
carbonic acid being 1.5 ne See than — 

heric air, escapes .thro e@ openings below. 
The briquettes are lighted over gas flames, and are 
then placed upon the wire grates under the seats ; 
the number for each row of seats varying from two 
to six cakes, according to the temperature required. 
The briquettes burn from 12 to 18 hours, and will 
last, therefore, for almost any ee 

The Berlin-Potedam-Magdeburg way Com- 
pany has fitted up forty first and second-class car- 
riages for the briquette system of heating, and has 
obtained satisfactory results. The arrangement of 


the carriages is in general the same as that adopted 
by the Berlin-Anhalt Railway (No. 6), with the 


or 
are 


with one heating box, into which, however, two 
cases iquettes are introduced, one from each 
side of the carriage ; the cases are also made of wire, 
but are not like those of the Berlin-Anhalt 
Railway. again, are lighted ona 
grate formed of pipes, at a considerable dis- 
tance from = 


system of warming rooms by means of burning 
sees to chubed @ Save: etlghadiad 4s: amet 
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WARMING RAILWAY CARRIAGES BY THE COMBUSTION OF BRIQUETTES. 


ARRANGEMENTS USED ON THE BERLIN, POTSDAM, AND MAGDEBURG RAILWAY. 
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where it was adopted for the heating of the hospitals. 
For the heating of the compartments of railway car- 
riages, the system was, however, first adopted in 
Germany on the Berlin-Potsdam-Magdeburg Rail- 
way, and this railway has since continued to keep it 
in use for the regular traffic, whence it will be best 
to state here more minutely the experience gained 
and observations made with respect to this system 
of warming railway carriages. The briquettes have 
to be lighted with the greatest care at the two 
ends, for if that is properly done the continued 
burning of the briquettes is secured, and no special 
opnecele for introducing an uninterrupted current 
of air is required, as is often erroneously adopted 
by other railways. A further precaution for in- 
suring the safe and continued burning of the bri- 
quettes consists in leaving the doorsof the heating 
boxes open, after the cases with the briquettes have 
been introduced, until immediately before the de- 
parture of the train, because the vapour or gases 
are thus allowed a free escape, and are prevented 
from extinguishing the briquettes. 

The cases with the lighted briquettes are placed 
in the heating boxes of the carriages one hour before 
the departure of the train; for the express train 


‘between Berlin, Kreiensen, and Cologne, a distance 


of 402 English miles, requiring ten hours, four bri- 
—_ of 14 lb. each, are used per compartment. 

he average temperature-at the departure of the 
train is under those conditions 45° Fahr., it in- 
creases during the journey to 50° Fahr., and amounts 
at the arrival at Cologne to 59° Fahr, when 
the average temperature of the external air is 
45° Fahr. The heating boxes are all tested with 
hydraulic pressure, whence any perceptible smell 
of gas in the compartments is prevented ; and during 
an experimental period of four weeks none of the 
briquettes have been found to become extinguished 
before the proper time. 

Complaints are made about the difference in the 
quality of the briquettes, about their hydroscopic 
character, and about the great danger connected 
with their use. The briquettes have to be kept in 
a very dry place, for swf are said to absorb 50 per 
cent, of their own weight of water from a moisi 
atmosphere. They are supplied by M. Kienast and 
M. Kohn, of Berlin, but preference is given to those 
obtained from the latter house; and they cost 
9 thalers per centner (=27s. per cwt.). 

The Berlin-Potsdam-Magdeburg Railway adopted 
some years ago a system of heating their carriages 
with steam, but the experience ed was highly 
unsatisfactory on account of imperfect arrangements, 








and especially on account of the freezing of the con- 





densed steam in the pipes, the latter not having 
been provided with a sufficient outlet, It appears 
most probable that this railway will entirely adopt 
the plan of heating the carriages by means of 
briquettes, but the company hopes to obtain the 
latter at a lower price. 

9. Berlin-Stettin Railway.—Neither heating by 
steam or by means of briquettes has been adopted 
by this railway company, but a very small number 
of their carriages is provided with stoves similar to 
those used in the communicating carriages of the 
Upper Silesian Railway. ‘These stoves in the 
carriages of the Berlin-Stettin Railway are filled 
with charcoal from the top, but are lighted from 
the inside of the carriage. The first and second- 
class carriages are heated in the ordinary way by 
means of pans with hot water. 

10. Western Railway of Bohemia (K. K. priv. 
Béhmische Westbahn).— First and second-class 
carriages are heated by means of warming ; 

ll. Brunswig State Railway.—A first and second- 
class carriage has been fitted up as a trial with a 
high-pressure water-heating apparatus according to 
Perkins’s system. Another passenger carriage has 
been provided with double floorings, between which 
—. with hot sand are ee ve the outside, 
and by means of regulating shutters the admission 
of the warm air can be effected uniformly into 
the various compartments. A third-class i 
has had placed in it a stove to be fired from outside 
the carriage. More extensive experiments have 
been made by heating with steam, taken directly 
from the locomotive and passed through two copper 
tubes placed longitudinally in the floorings of the 
carriages ; the connexion of the pipes between the 
carriages being effected by means of caoutchouc 
tubes. The pipes were covered between the seats 
with a grate, but were left free under the seats, 
which were protected from the heat by means of a 
sheet-iron case open at the front. 

12. Breslau-Schweidnite-Freiburg Railway.—W arm- 
ing boxes filled with hot sand are placed through 
=— in ‘ihe side of the carriages under the seats 
of the first and second-class compartments. During 
the winter of ae this railway ao traffic a 
passenger train of six carriages, compart- 
ments of which, from first to fourth-class, were 
heated by steam taken from the boiler of the loco- 
motive by means of a reducing valve, and then 
conducted to the heating pipes placed under the 


riages are provided at the ends with funnel-shaped 
projections, the narrow of which has a groove 
into which is fitted an rubber ring, through 





fey 


bottom of the tender, steam pipes of the car- | Power 








which passes again a steam-tight metal connecting 
pipe, thus allowing for the free oscillating motion 
of the carriages. For the connexion with the loops 
of the funnels, the free ends of the draw bars are 
bent into hooks with self-acting catches, which allow 
a quick coupling and uncoupling, and offer at the 
same time perfect security against any unintended 
loosening. The heating pipes are placed in the 
first, second, and third-class compartments, under 
the seats, but in the fourth-class carriages they are 
situated in the centre parallel to the sides of the 
carriages in wooden cases, which allow a free cir- 
culation of the warm air, but which prevent the 
passengers from coming into contact with the hot 
pipes. Those parts of the pipes at which the con- 

ensed steam may accumulate, are connected by 
smaller pipes, so that all the water is collected at 
two points of the carriage. If the outlet cock of 
the last carriage, and then successively those of the 
other carriages are opened before the supply of 
steam from the engine is cut off, the pipes are 
entirely emptied by this manipulation from any con- 
densed steam before they get cold. In order to 
prevent the freezing of the Pipes, it is only necessary 
to leave the last outlet cock of jin. bore perma- 
nently open. The whole arrangement has, how- 
ever, been copied from that of the Upper Silesian 
Railway, as the illustrations furnished that line 
(see No. 36) will prove, 

(To be continued.) 








Youne’s Featuerine Screw Properier.—About fifteen 
months ago, in our account of the conversazione held at the 
Institution of Civil Engineers, we noticed briefly a well- 
saonnged form of feathering screw propeller, d igned by 
Mr. H. B. Young, of 17, Catherine-street, Strand. Since 
that time Mr. Young has introduced some further improve- 
ments in his arrangements which we consider worthy of 
mention. According to Mr. Young’s plan the stem of each 
blade is made to completely ugh the boss, and thus 
if the diameter of the boss equals one-third of the diameter 
of the screw, a proportion which has frequently been adopted 
by Mr. Griffiths, a length of stem is obtained which is equal 
to thatof the blades. Each stem has formed on it an arm 
or finger which engages with a sliding block moved from the 
inside of the vessel, and by means of this arrangement the 
pitch can be altered at any time while the ship is under 
weigh. Recently Mr. Young has added a simple but effec- 
tive oy vere | by means of which the blades, after being 
set to the desired pitch can be securely fixed as tightly as if 
they were keyed down, while at the same time they can be 
— released for further adjustment if requi Now 
that ecrew propellers are so largely applied as an auxiliary 
to sailing vessels, a good feathering arrangement 
is a desideratum, while the power of being able to vary the 
pitch readily is also of much value. Under these circum- 
stances Mr. Young’s plans appear well worthy of the atten- 
tion of marine engineers. 
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RAILWAY CROSSINGS. 
(Continued Page 152.) 

In our preceding articles we have confined our- 
selves to cases in which the curves or straights 
causing the crossing reversed, or ran in different 
directions ; we now propose to.take up a few cases 
with the curves-or straights causing the crossing 
running in similar directions, such curves or straights 
as before xo¢ continuing from the crossing to the 
junction of the two lines of rails. 

Case I.—Given the lengths of the radii and of 
the straight portion, to.find the.spread of and dis- 
tance to the crossing. Let A E be the centres 
respectively of the two curves RC and BC which 
form the crossing. Let LB be the straight which 
joins the qurves_to one another. Then, given the 
length of the radii A C and EC and of the straight 
L B, required to find the spread of and distance to 
the crossing C. Join A E, and from E upon AR 
drop the perpendicular EP. Join AC, and upon 
it drop the perpendicular E H, also from C draw 
C X perpendicular A R. 


a 


L 
x 








—— 
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A 
PA=AL-ECorEB 
P E=LB the given length of straight 


A E=+/ AP*+PE* 
In the triangle AEC, suppose C E greater than 
E 


(CE+E A) (C E—-EA) 


A 
Cc H—H A= 


CA 
cu=2 ACB =H) 





C A—(C H—H A) 
/(CE+C H) (CE— CH)=EH 
H=angle of crossing C 


AH= 


EH_ nat sin E C 


CE 
EH _ ost sin EAM 
AE 
PE 





iE = sin PAE 


PAE—~HAE=PAH=XAC 
AC x nat sin XAC=XC 
This gives the total distance from point of junction 
to crossing—by substracting L B from it we get the 
distance of the crossing from the end of the curve, 
or ¥ C, 

This distance be also found by getting the angle 
Y EC, thus: 

(CEH+AEH)—(PE A+90) 
and EC xsin YEC= Y 

Case II.—Given the two radii and angle of cross- 
ing to find the distance to the crossing and also 
length of straight. 

We have here given (referring to the same 
figure) the radii AC and EC, and the angle of the 
crossing A C E, required the total distance X C, and 
also the length of straight LB. Let the construc- 
tion be as before, 

C Exnat sin ECH=EH 
C Exnat cos EC H=C H 
CA-—-CH=HA 

In the triangle EH A 


=YEC 
Cc 


Also in the triangle A P E 
PA=AL—EB 


) (AE—A P)=E P=L B or length of 


/(AE+A 
straight req 





HE_- 
AE ~ 
ET nat sin PAE, 
PAE-HAE=XAC, 
AC x nat sin X AC=XC required distance. 
Case III.—Given the length of aii one of 
the radii and angle of crossing, required the other 
radius and distance to crossing. 
Let the construction be as before, and refer again 
to same ‘ : 
We have here given the angle E C A, and the 
length LB. Let E C be the given radius, 
CE x natsin HCE=HE 
CE x nat cos HEC = HC 
Let the required radius AC = x 
AH=(#—HC) 
PA =(#— ES) 


natsinHA E 


Then equating 
A P2+P E?=A H*+H E*=A E?. 
(z—ES)?+P E*=(z—H C)?+H E*. 
2ES2+ES8?+P E*=2 H Cz+H O*+H E*. 
22(HC-E 5-H ay E*_(ES*+P E>). 
— BC—(E 5S a rafiue. 
“— oe ee 

The radius having thus been found, the distance, 
X C, may be calculated as before shown. 

Now suppose that AC is the given radius, and 
EC the one requiring to be found, the other data 
remaining the same (Fig. 6). Produce C E to M 
and from the point, A, upon CE draw 
AM at right angles to it, cutting it in the point M. 








R 

















mer 
L Bs) ~ 
x a aa 
a] 
P E 
FIG -6. 
A 
M 


Eet the required radius E C=z. 
ACxsin ACM=AM. 
ACxcos ACM=CM, 
Then EM=(C M—z). 
Also P A=(A L—z2). 
(C M—z)?+A M?=(A L—z)?+P E?. 
C M?—2 C Mz+A M*=A L?—2 AL z+P E*, 

Q2(A to es Eee E?—(C M?+A M?). 

—AL#+P E'-A Ct _ required radi 
2= Us. 
2(AL—CM) Shy f 

the other distances being found as before. 

Case IV.—Given spread of crossing, also its dis- 
tance from end of curve, and one of the radii, to 
find the other radius and length of straight. 

We have here the following data : 

The distance, Y C, and the angle, ACE, also 
let EC be the given radius, required the other 
radius, A C, and the length of ight, L B. 

_ grocer the figure as in Case I., and also join 

In the triangle, Y EC: 

¥ Cunat. sin'¥ E 0. 

EC 

And Y C E=90°-YEC. 
C ExXnat cos YEC=EY. 
EB-—E Y=BY. 
BY+gauge=R X. 





In the triangle HCE: ~— 
E Cxnat an ECH=EH, 
The glen BOA's TEC = angle X 
pangles EC A + = AC, 
XAC x 
2 


and the angle R C X = —5— 


, 
90-RCX = XRG, 
_ RXxtmXRC=XC, °. 
XY=XC-YC=PE, or length of straight. 


_ 
Ue 
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L 
x ae. 
+ 
FIG—7. 
4 
4 
P E 
* 
A 
We are now in a position to work out the radius 
as shown in the first of Case III. of this article, 
having given the length of ight, one radius, and 
angle of crossing. It is, therefore, unnecessary to 
repeat the calculations. 


ese are a most useful class of crossings, and 

are especially suitable for places at junctions of 
parallel sidings, &c., on the curve. 

We will now give a numerical — of Case 
Itt. Refer back to Fig. 5 of this article. 
; Let the angle of crossing E C A = 5°.43.48/, or 

in 10. 

The length of straight L B = 90 ft. 
The given radius EC = 660. 

CE X nat sin HCE = HE = 660 x sin 5°.43.48/ 


= 65.884, 
CE X nat cos HC E = HC = 660 x cos 5°.43.48’, 
= 656.708. 
Let the required radius A C = 2, 

E C*- (BS? + PES) 

aH —E 5) 
660? — (664.71? + 907 

9(656.708— 664.71) 995-862, 
AC — CH= AH = 805.862 — 656.708 = 288.654 


iE . 
AH = nat tan HA E= 15°.25.31', 





z= 








“4 ey xi 

Pa = nat tan PAE = sop gey= 2119.18.04" 
PAE—HAE = XAC = §°.53.63/, 

AC x nat sin XAC = XC = 91.940 = distance 

to crossing. 
In our next article we will take up the cases 

where, in curves running in similar directions, the 

ight portion is next the ng instead of the 
junction, as in those we have just been describing. 
(To be continued.) 
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Warsr Powsr at Lowei,.—The water power drivi 
mills at lowe Sane, © Seen oe eee ee 


Lowell 
at the confluence of the Merrimac and Concord Rivers, and 
the water power of that extensive manufacturing city is 
derived oem Sonerel comsie opasea irae: ane Somer 
power is derived from Pawtucket Falls on the 
which, at this point, makes a descent of 33 ft, In 
the south-eastern section of the city “Whipple’s water 
derived from Concord River, which, by a canal 
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Paris, September 9, 1872, 
Tue Exursition or Domestic Economy.—( Continued.) 

M. G.. GavitLArp (Chemazé Mayenne) exhibits im- 
passable artificial fencings. They consist of galvanised iron 
wires twisted together and bristling with points, or with 
triangular pieces of zinc, or with ribands of zinc of which 
the edges are notched out in triangles and sticking out right 
and left. Perhaps this system of fencing might be adopted 
with advantage on railways. 

Messrs. André and Fleury exhibit a great variety of 
locksmiths’ work, wiféWorkk, Solr ee cagework for 
protecting trees. ese samples exhibit the ati 
of iron bars toving tga on, - pe pr gr 
triangles being rounded- the sides being concave. 
This form has the advantage’ of great strength and a 
pleasing appearance, = °°" '' 


Let us say a word Hére"abeut the hand i 
shearing machines of we one cad sa — * 
principle, of a bent lever work ! means 

pars food the movement 
from @ second bent lever, The workman holding the long 
arm of this second lever by its extremity makes it describe 
half a circle rapidly, and it is the impulse thus given to 
the machine which is utilised for punebing or shearing. 
These tools punch and shear*through sheet iron 4 milli- 


metres thick, the punching punching holes 10 milli- 
metres.in diameter, ; ap and simple machines may 
become very useful»in small Susi where there is not 


always motive power at command, 

M. Tiere Carpentier, 4”, (Seine-et-Oise) exhibits 
two wind engines, in™ wind, led through a conduit, 
is made to turn a fan 7 In one machine the wheel is 
horizontal, in the other ibis vertical. A kind of rudder 
moved by tbe wind itself keeps the conduit always pointed 
to the current. : 

We stopped with much interest before the envelope mak- 
ing machine of M. Antoine (Paris). The envelopes are 
brought to the machine ready cut out but still open. The 
side which has to remain open is already gummed, but the 
machine does all the rest of the work ; by it the three other 
sides are gummed, folded, and pressed, as many as 25,000 
envelopes being made per diem. 

MM. Jannot and Sons, mechanical engineers at Triel, 
(Seine-et-Oise) exhibit products of their manufacture ; mills 
with vertical millstones, crushing machines, collecting ma- 
chines, sifting machines, hoists for raising mortar, &c: Their 
crushing machine consists of a wheel on a horizontal axle, re- 
volving round a vertical arbor, which receives its rotatory 
motion by means of spur gearing. In its circular motion 
the wheel runs in the bottom of an annular trough with an 
open bar bottom containing the material to be crushed. 
When crushed the material falls between the bars into a 
screen of conical form, wliere it is divided into two 
parts, the parts sufficiently fine passing through the sieve 
sides, while the others slide along the inclined surface of the 
screen and are collected and in the trough. 

M. Chameroy exhibits his piezometric gauge and his in- 
termittent tap. ‘The principle on which the piezometric 
gauge is based is the same as that of the piezometric counter 
of the same inventor. Let us suppose that the water of a 
water pipe escapes through a truncated cone with a vertical 
axis, the small end of the frustrum being below. In the 
inside of this cone let there be’ placed a disc of the same 
diameter as the small.end and loaded with a constant 
weight. If the flow imereasesthe disc is raised, and the 
annular orifice by which the flow takes place increased, but 
the actual velocity of the flow does not vary, for the piezo- 
metric charge is m . the weight carried by the 
disc, a weight which as we said is constant. Hence 
the arrangement described ins a flow of a constant 
velocity. Let us see now the application which M. Cha- 
meroy has made to the piezometric meter. Instead of the 
truncated cone he employs, a. of revolution with a 
vertical axis, but of wi s contour is not rectilinear, 
This contour, which is is determined by the con- 
dition that the aunulan. st through which the water 
flows shall be in every of the disc proportional to 
the height of the disc at i 

The result is that the 
of the flow is at any given 
of the disc. A vertical carried by the disc, therefore, 
indicates by its vertical. ons the variations of the 
flow. The motion of the rod is, besides, carried to an 
adding disc, which allows of the instrument being used as a 
c unter, 

The piezometric gauge has for its object the obtaining of a 
constant flow. The disc or piston loaded with a constant 
weight moves in a cylindrieal of a little greater 
diameter. The velocity of the flow constant, and the 
orifice also constant, the flow will be also constant on one 
condition, that is that the piston continues always to float, 
and that in consequence an excess of water flowing up under 
this piston does not push it against the cover of the cylin- 
drical passage in which it is. In other words, when the 
charge of water brought by the duct increases, it is necessary 
to use this excess of charge. . To this effect the discharge 
is made by narrow slots or small vertical loopholes in the 


lateral of ihe Coenen A in such 
etary hee the einen ene tee wheel 
charge 







ce. 
city being constant the amount 
t measured by the height 


ir! 
the piston rises, that is, as the ee ee 


In this manner the exeess of the used up. by the 





constant. 
tainly, a very ingenious application of a very simple me- 
chanical 


ple. 
We mentioned the intermittent tap of M. Chameroy. In 
towns where there exists, as at Paris, water works supply- 
ing many houses up to their highest stories, it often happens 
that the tenants, after having turned a tap to obtain water, 
forget to turn it off. This, in the long run, on the aggre- 
gate supply, is a serious loss. The intermittent tap is ar- 
ranged in such a manner that the flow of water in a short 
time stops of itself. This little instrument is therefore de- 
cidedly useful. WEE 


The coautchoue valves of My-B mechanical engi- 
neer, Paris, are of an ) sitap! . They have 
been used for some time “for . These 


valves are moulded in  of@-»piées;**” 


j “lower part 
consists in a thick tub inside; into which the 
collar on the end ‘of . Upper part 
of the tube is terminated by two planes which join 
following a diameter. “ lipg’® in” their } 


state are in contact. If a pressure comes. on them 
give a perfectly ical seal. Internal 
necessary strength the pressure. If, pressure, 
however feeble, takes im the oppo direction, the 
Uae open ant sive peetee to the »- This valve is used 
for the pistons of pumps, and ea exhibits a 

garden suction and force pump, in ethe piston and 
suction valve are both formed on his system. 

M. Savalle exhibits his well-known apparatus for dis- 
tilling in farms and small factories: ~ 

M. A. Guettier “and a 











exhibit a pretty 


collection of tools of well arranged, 
divided circles, of spur wheels, 
and other machines, also : 

The paper-cutting machine, Me's system, exhibited 
by M. Coisne and Didion, engineers, Paris, 


énables great thicknesses of paperto be cut. It is worked 
by hand or steam. The motion, which is continuous, is 
communicated to the blade by means of lengthening gear, 
which allows of the height of the blade being adjusted 
according to the-work to be done. 

M. Frey and Sons, mechanical engineers, Paris, exhibit 
different samples of their work, boring tools, morticing ma- 
chines, saws, fixed and portable, for felling trees in 
forests, &c. 

M. Oeschger, Mesdach, and Co., exhibit the productions 
of the foundries and rolling mills of Biache St. Vaast 
(Nord), copper, lead, and zinc, in sheet and tubes, &. We 
notice gst these productions unions for joining small 
pipes and larger ones at right angles (for water or gas 
pipes.) These unions are in brass. The end which bas to 
join the smaller pipe is cylindrical, the other which has to 
fit the larger pipe is saddle shaped. Different types are 
made, varying from 15 to 100 millimetres diameter in the 
cylindrical part. 





Continuing our walk, we find ourselves in the presence : 


of various types of stoves. M. L. Aubert’s portable stove, 
in sheet and cast iron, shows the application of a new mov- 
able grate, with contraction and dilating 
arrangement. M. E. D’Hallu, and L. Dercheu, ventilating 
contractors, exhibit a bellows for domestic use,in which a 
blowpipe permits a ‘blast of ordinary illuminating gas. 
The jet of gas directed on to a firesoon increases the com- 
bustion. 

We may mention next the cranes and travellers of MM. 
Suc and Chauvin ; the boilers and locomotives, Belleville 
system, too well known to require further notice ; the port- 
able forges of M. Enfer, besides cranes and lifts, with 
automatic brakes. These last i 
more and more into general use, and 
extent the service in the great 
may also take note of M. Pavy’s d 
by means of which the inventor erects differént constructions, 
amongst others round towers, re 

Just a word for the fish shop on trucks, with iron frames 
and plate-iron panels, of M. Maurice Grand. The same 
inventor exhibits a system of ng in iron panels and 






bricks, which forms a criterion of mode of construction, 
the employment of which, though , dating far back, 
seems to promise a great future, | : oi gathered on the 
spot the following figures, which our readers to 
form an idea of the price of a on the Grand system. 


For a covered superficial area of 64 square metres, the price 
would be 4500 francs, and for 54 square metres, 3700 
francs, or about 70 francs (32 10s.) per square metre. 

We find close by, also, exhibits of the. economical struc- 
ture of M. Stanislas Ferrand, architect engineer (Paris). It 
consists in a type of house, costing 1500 francs, comprising 
a living room, a lobby, a children’s room, a kitchen, water- 
closet and shed, the whole covering a surface of 33.65 
square metres. The cost per square metre of’ ground 
covered thus comes, therefore, to only 44 francs 60 centimes 
(or 12. 17s. 2d.). The foundations are cast iron, the floors 
are of cement and iron, the roof is in iron. The walls 
are hollow, built in ordinary brick, the facings and ornaments 
dre in earthenware. The space between the two sides of 
the wall communicates with a basement cellar. This 
arrangement is intended to maintain in the walls a cushion 
of air at the mean of.the earth,,thatis to say 
13. deg. Centigrade, we should have 


of temperature as in a-cellar, that is to say we 
; have comparative warmth in winter and coolness 


- ’ > 
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the pamphlet of 
title “The Best House is that which Best Excludes the 
Wet.” “The properties of limestones are well known. 
They may be divided into two classes: the first called 
millstone grit, which. does not adbere to mortar; and the 
second, which constitutes the ordinary limestone used for 
building. The roughness of its surface, makes it well 

for ashlar work, having great resistance, and 
the eavities in. which the mortar insinuates itself enabling 
the latter to grip it firmly. It is also light, not changed 
by heat or atmospheric effects, is frost proof, does not 
absorb moisture (which explains the heading of the-pam- 
phlet), and on the contrary, is well adapted for hydraulic 
works, such as_ reservoirs, drains, cesspools, &c, It dresses 
well and has a good appearance. It is a good stone for 
bridges and revetments in fortifications, If it has not 


eo employed up to the present, this must be solely attri- 


buted to the poverty of our quarries, their distance, and the 
difficulty of working them. Indeed, the working of the 
Neufmoufiers stone, in consequence of its importance, is 
bound to render good ‘service in the future. The stone 
which, these quarries supply weighs only 950 kilos. per 
cubic metre, and its resistance to erushing is equal .to 
67 kilogrammes per square centimetre, and it may perhaps 
go up to 105-kilos. It will. bear comparison with the best 
building“ stones used for ashlar. It can be dressed and 
sculptured into’ fine ornaments, All sizes can be got, but 
especially large samples. These stones are delivered in 
Paris, at about 9 francs the metre, including all expenses, 
a price it is well known below the Paris tariff price. 

‘An idea may be formed of the importance of these quar- 
ries by the fact that they could furnish 60,000. cubic metres 
of building stone, 15,000 metres of dressed stone, and 6000 
cubic metres of rubble stone (at a low price), and a great 
number of stones for rockwork, waterfalls, and canal 
pitching. The quarries are 17 kilometres from the Marne. 
The distance is traversed by a railway constructed under 
conditions of unusual economy, and which has also pas- 
senger stations. Et will be seen that the working of these 
quarries of limestone is carried on upon a scale greater than 
has hitherto been attained in France.” 


INTERNATIONAL Exuisition AT MELvN. 


The Melun International Exhibition for agricultural ma- 
chinery was held from the 20th to 28th July. On account 
of the advanced date, and the pressing work of the harvest, 
the exhibitors were not numerous. Foreign manufacturers ° 
were entirely wanting, with the exception of those who are | 
repesented in France by Messrs. Huet and Pilter, 

There was very little novelty in the machinery. A hay 
press of M. Albaret, a winnowing machine with tubular 
blower by M. Vannier, a horse rake by M. Sprague and 
some pumps. ‘Ten reaping machines were submitted to ex- 
periment, three in particular doing unexceptionably good 
work, and giving rise to’ an interesting competition. These 
were M. Albaret’s, M. Faitot, and Mr. Samuelson’s, re- 
presented by Mr. Pilter.. After four days’ trials, the jury 
classed the competitors in the following order: 1st. Pilter, 
2nd Faitot, 3rd Albaret. The machines of Messrs. Howard 
and Wood, which also worked well, received each honour- 
able mention. : 

Railways, or other carrying gear for farm work, gave rise 
to two prizes, the first to M. Corbin, whose works we have 
made known, and the. second to MM. Suc and Chauvin. 


The Moniteur des interests materials has the following: 
“ After favourable experiments, the Compagnie du Nord 
asked, from the superior administration, authority to employ 
cast steel rails of 80 kilos., instead of the iron rail of 
87 kilos. per metre run. This authority was given. The 
new rail presents real advantage in point of strength, 
smoothness, and wear and tear, and safety to the pas- 
sengers: About the same time, and after equally favourable 
experiments; the company of Lyons decided to replace their 
36 kilos. iron rail by steel rails of the same weight, The 
two companies hope:for good results, the one ’from their 
economy the other from their outlay.” 





New Zeatanp Rattwars,— The following tenders by 
Messrs. Brogdon and Sons have been officially acce :) Foe - 
the Hutt Railway (Wellington province), 28,6162.; for the 
a a line (Otago) 86,6971.; for the 
Auckland and Waikato line (Newmarket to Mercer, Auckland 

ince), 169,484. - The surveys and plans for several other 
eos teave been put into’ the contractors’ hands, 





tenders have yet been sent in. 
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WEBB’S INJECTORS. 

A Few weeks ago (vide page 428 of our last volume) 
we placed before our readers an illustration showing the 
arrangement of injectors which Mr. F. W. Webb, the 
locomotive superintendent of ‘the London and North- 
Western Railway is now adopting for all his engines. Ac- 
cording to this plan the injectors are placed at the back of 
the firebox casing, and are made to deliver directly up- 
wards to the clack-boxes, which are fixed above the water 
line. From these clack-boxes internal pipes conduct the 
feed water and deliver it into the barrel of the boiler, it 
becoming thoroughly heated before reaching the point of 
delivery. 

Besides introducing this new arrangement, which practi- 
cally abolishes feed pipes and their attendant troubles, Mr. 
Webb has designed and patented a very neat and simple 
form of injector and clack-box, specially adapted for fixing 
in the way we have described, and it is this injector and its 
attachments of which we now give illustrations. 

Referring to the figures (which are two vertical sections 
taken at right angles to each other), a is the water supply 
pipe, and 6a part of the injector having the lateral passage or 
branch, 5', to which the steam supply pipe, 5*, is connected, 
as shown. The steam nozzle, 6*, is screwed into the 
end of the lateral passage. The body part, c, of the in- 
jector is made in one piece, and is bored ont to fit the com- 
bining cone or nozzle and the discharging cone or nozzle, 
and it has a slot formed in it large enough to admit the 
overflow chamber and allow of its movement for adjust- 
ment. The combining and discharging nozzles, d and e, 
are made in one piece, and they. are made to pass through 
the two sides of the overflow chamber, f; and are ground 
to fit tight, and secured by a screw nut, ¢’, having notches 
in its edge, so that it can be rotated by a suitable screw key. 

The combining and discharging nozzles, d and ¢ (espe- 
cially the latter) are made to fit as accurately as possible 
in the bores of the body of the injector, and there are 
lateral passages, d', to allow the fluid to escape into the 
overflow chamber when required. This chamber, 7, has a 
hollow cone plug, 7", fitted in it, secured by a screw nut, 
J*, and washer, 7*, as shown, the waste fluid escaping 
through the hollow of the plug when the cock is opened, 
and may be conveyed in any convenient direction by a pipe 
screwed into the plug. To one end of the plug of the cock 
one end of a shaft, g, is connected, while the other end is 
screwed, and passes through a corresponding nut in a hand 
wheel, g', having bearings on the clack-box, as shown. 
The cock is opened or shut by turning the handle, g , on 
the shaft, g. 

The injector, clack-box, and stop valve are shown com- 
bined in our engravings, A being the ball valve or clack, and 
i the stop valve, which is secured to the boiler by bolts, as 
shown, the injector part being further secured by bolts 
passing through the bracket cast upon the body part of the 
injector. 

It will be seen that in the arrangement we have described 
the injector forms a direct continuation of the pipe com- 
municating between the water supply and the boiler, while 
when the cock of the overflow chamber is closed the steam 
may be made to pass back from the injector to the water 
supply to warm the feed water, thus dispensing with special 
pipes for this purpose. 

It will be noticed, on reference to the figures, that the 
lower end of the injector is steadied by a kind of forked 
bracket, which bears against the firebox casing, and is held 
by a couple of studs. By simply slacking the nuts on 
these studs, closing the stop valve, and breaking the cone 
joint beneath the clack, and the joint with steam pipe, the 
injector can be at once slipped down and examined or ex- 
changed while the engine is under steam. In fact the 
whole arrangement is thoroughly simple and workmanlike, 
and we expect to see it largely adopted on other lines 
besides the London and North-Western. 


HIGH LIFT PUMPS. 
To rue Eptror or Eneinzerine. 

S1n,—I observe in your last issue a notice of the “ Special 
Steam Pump” at Adelaide iery. Before classing this 
arrangement as the “ most economical” and “ effective” for 
pumping from great depths, it will perhaps be well to obtain 
ere a formance of the engine. Cer- 
tainly that of the “ pump” appears to be anything but en- 
couraging. A little invest ion reveals the rather startling 
fact that the pump is only delivering 82 per cent. of its 
theoretical ony The theoretical delivery of a double 
stroke of ° Pome, which is 6}in. diameter, with a 6 ft. 
stroke, after allowing for the plunger rod (34 in. diameter), 
is 15.08 gallons, and at 10 strokes 150.8 ms per minute. 
The measured delivery being, as 123} gallons, or 
18 per - pages = a fact ae for columns 
over 300 ft. in height, acting ump is 
anything but the most suitable or coomunient | ftom. Bn 
admirably for moderate columns, but it is impossible to avoid 
excessive loss of duty where the pressure of water exceeds 
180 or 140 1b. per square inch. 


‘underground pumping engine the pump of which delve i 


an i ine, the of which deliver 
almost perfect ti ial quently + vith & column of 
Tam, &e. 

on EnGinggn. 
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about 950 ft. 
Tur Fasnxcu Inon Trape.—Numerous orders have come 


to hand. Prices still di y uence, pward 
teukonay’ ap cupanis must tosthedions ieee mane 








INJECTORS FOR LOCOMOTIVE ENGINES. 
DESIGNED BY MR. F. W. WEBB, LOCOMOTIVE SUPERINTENDENT, L. AND N. W. RATLWAY. 
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TESTING TELEGRAPH INSULATORS. 
To raz Eprror ov Exeryexrine. 
Srx,—Your description of Mr. Schwendler’s method for 
i i which appeared in your issue of 
2, contains an error obvious at once to any 


be detected by the , and by using the those 
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THE SUTLEJ BRIDGE. 


Tus bridge, hich the Punjab Railway crosses | 
i Londianch , has | 


the river Sutlej between and a 
deservedly been considered as one of the finest in 
India. Its length between abutments is 6468 ft. 
or nearly 1} miles, and it has been n of, 
since its completion, as a triumph of en 

skill, But, as will be seen presently, its desi 








had abandoned the bridge, and was then flowing 
between the left abutment and the Loodianah bank.” 
One peculiar thing, however, was observed by hi 
and which is very be i 
by all who may hereafter have to deal with the 
Punjab rivers, or others of a like nature, namely, 


of | that while deep piles and even masonry wells 


brushwood which were 


were scoured out, spurs of 
P simply laid on the bed 
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of the river were un- 
harmed. 


At the point of crogs- 
ing the meee nergy 
runs through a valley 5 
miles wide, and before 
the year 1869 had for 
70 or 80 years flowed 
along the northern side 
of the valley, but in 
that year it showed a 
tendency to change its 
course to the southern 
side. The railway bridge 
was originally designed 
for a crossing of 4238 ft. 
in length, consisting of 
38 girders of 111} ft. 
in length each, giving 
a clear waterway of 
3762 ft. In 1869, how- 
ever, in consequence of 
the alteration in the 
river’s course, it was 
found necessary to in- 
crease the bridge by the 
addition of 20 more 


—— spans on the Loodianah 





side, making 58 spans 
in all, every attempt to 
turn the main channel 
of the river back to its 
original course having 
proved ineffectual. 
Each pier of the 
bridge consists of a 
single cylindrical well 
of brickwork 12 ft. 6 in. 
in external diameter, 
and 6 ft, 6 in. inside dia- 
meter, resting upon 
wrought-iron curbs of a 
wedge-shaped section, 
of the same dimensions 
as the brick walls of the 
well, 4 ft. in height, and 
weighing nearly 5 tons 
e brickwork 
is attached to the curbs, 
and bonded together 
from top to bottom by 
6 equidistant iron rods, 
passing through the 
masonry, and connect- 
ing together iron bands 
built in at about every 
10 ft. A bed of clay 
extends across the river 
channel at a depth vary- 
ing from 40 ft. to 50 ft. 
below the low- water 
level of the piers, into 
which they have been 
sunk with the view of 
obtaining secure foun- 
dations. The average 
depth of the wells from 
the bed-plate to the 
curb is about 59 ft., they 
are pitched 111} ft. from 











volved an error, and recently, after it had been com- 
pleted two years, the flooding of the stream over 
which it for a time destroyed its couriers 3 
bringing Jove veoh of its — together cee oo 
three spans have fallen into the g torren 

as well as this have serek oceans to the 

i of the Punjab Railway, and they have been 
kept company this season by some of the bridges 
of the new Punjab Northern State Railway. 

By referring to a map of India it will be seen 
both these lines cross the natural drainage of 
country, and have to pass some of the most 
, rivers of vee India in their course. 

ially is this so with the Punjab Railway, w 
crosses the Beeas, the Sutlej, the Jumna, 


Fee 


E 
fe 
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may be in as* 


the mode in which the bridge has been 


constructed, 
ting out, in the first 


teresting, poin 
case, the difficulties which have to be overcome in 


bridging the rivers of U 


India, and, in the 


second, wg wd od of bridge building 
adopted ba Punjab Railway Company in the 


construction of their line. 


A referenceto theaccom 


ying sketch of the River 


Sutlej at Phillour, where it is crossed by the Punjab 
show, wi : furor 


E 


the very shifting 


without much need of 


of the stream. 


character 
states in ‘+ Professional P on 
Indian Engines 2g” of August, 1870, that he visited 


site of the railwa 
uary, 1869, “‘ when 


crossing at Phillour in 
deep channel of the river 





centre to centre, and 
sunk on an average about 40 ft. through strata of 
silt, sand, andclay. The wells rest on a bed either of 
clay or pebbly sand, and are core up with concrete 
to water level, and above that with brickwork. The 
ee wells was at first effected by means 
of w entering them and excavating the earth 
until the water became too ; after that the 
pee queen oO fester sae We cog nga ere 
and subsequently plenum system was adop 
until they were sunk to the required depth. 

The girders are of ht iron, 110 ft. mag 
9 ft. deep, and having a clear span of 102 ft. 
pair of girders was calculated to resist a rolling load 
of 5.9 tons per running metre, or 153 tons of live 
in addition to a dead load of 47 tons, in all 200 
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tons, or 100 tons on each girder; the working 
strength of the iron being taken as 6.29 kilogrammes 
er square millimetre in compression, and 7.87 
Ho zor per square millimetre in tension, The 
rails rest upon longitudinal baulks immediately 
above the upper webs of the girders which latter 
are strengthened by a system of cross webbing 


beneath the platform. A narrow footway is pro- |p 


vided outside the girders on either side, resting upon 
cantilevers. 

The first curb of the bridge was pitched on the 
19th of March, 1866, the Phillour abutment well, as 
then intended, being now the 22nd pier from the 
Phillout end, In the early part of 1867, the chief 
engineer recommended an alteration in the site of 
the bridge, with.a view to the abutment on the 
Philour side of the river being placed immediately 
under the protection of the projecting high bank. 
The proposal was agreed to by Government, it being 
then understood that the yay of turning the 
main ‘stream of the Sutlej from its course at that 
date, about a mile from the permanent bank at 
Phillour, back to its previous course close under the 
Phillour bank, was to be performed by the con- 
tractors without any additional expense to the com- 

y over the original estimate. Such efforts, 
owever, as were made by the contractors failed, 
and it became necessary eventually to lengthen 
the bridge by twenty spans at the other end, thus 
bringing the Loodianah abutment nearly to the same 
place as originally intended. The first well of the 
extension was commenced on the 18th of October, 
1869, and on the 7th October following, the hand 
rail and the planking of a few spans, together with 
some painting, alone remained to be done. Thus, 
it may be said; that an additional bridge of twenty 
spans was commenced and finished within the year, 
The bridge was tested in the ordinary way, by bring- 
ing on it the greatest possible load that could occur 
in practice, the two engines being placed front to 
front, in order to bring all four-coupled wheels over 
the centre of each girder. The weight thus brought 
on the central half of the span is estimated at about 
8.75 tons per running metre. The greatest deflec- 
tion on the up-stream side occurred at span No. 
38 from the Phillour side, which formed the last 
span of the bridge as at first constructed; it amounted 
to a little over 1} in., and the permanent set was 
about jin. On the down-stream girders, the 
greatest deflection took place at the same span, 
amounting to about 1} in., the girder taking a per- 
manent set of 3 in. 

At the end of August, 1870, before the extension 
was completed, a settlement took place in two of the 
piers near the Loodianah end, one of them sinking 
about 4in., and both slightly falling over towards 
the up-stream side, the maximum lateral deviation 
being nearly rw The girders were at once raised 
and the bed-plates restored to their proper level. 
On the girders being replaced they were again 
tested ; no movement took place in the piers pre- 
viously affected, but four others showed slight signs 
of settlement, but not of sufficient importance to 
cause any alarm. On the 15th October, 1870, the 
bridge was opened by tlfe Maharajah of Puttiala, 
and thus was completed the only link then wanting 
to effect railway communication between Delhi and 
Lahore, 

The bridge had barely been opened for twenty-one 
months, when the great enemy of bridges and bridge 
builders in India—namely an unusually heavy flood 
—suddenly made its appearance on the Sutlej, 
After a brief resistence the bridge was taken in 
flank, and on the 9th July last, when the river was 
falling, and having not more than 3 ft. 6 in. of flood 
water in it, piers Nos. 16 and 17 fell down stream 
carrying with them three pairs of girders. At first 
one pier was observed to be out of the straight. 
Then it was declared unsafe, but at first the girders 
served to hold it up, but after a short time the next 
pier also gave way and the two disappeared sud- 
denly, together with three spans of the girder and 
superstructure. 


SpE 


the accident the ‘beneath them was dry. 
Within a week of thecalamity the bank was cut by 
the waters to betweén piers 19 and 20 ; four 


afterwards they had approached up to pier 18; the 


next day the currents set dead against the following 
ier, and the destructive scour commenced, increas- 
ing in violence as the floods subsided, and this pier, 
which on the 7th July stood on dry land, was, in 
24 hours, scoured out to a depth of 37 ft. 


The cause of the failure of the Sutlej bridge is| i 


clearly not to be attributed to a deficiency of water- 
way, but to the use of “— cylindrical piers, 
which are not suited to the peculiarities of the Punjab 
rivers, and would appear in any case to constitute 
a somewhat risky form of construction. At all 
times, and especially during floods, which occur 
with greater or less severity every year, the force 
which has to be withstood by the piers is clearly 


greater in the direction of the stream than trans- | direction 


versely to it; in the latter direction, also, the piers 
are sustained iz site by their girders, which have 
but ae little pase to support them 
against the direct power of the current. It would 
be better, therefore, that the piers, if formed of 
circular wells, should consist of several such wells 
of smaller dimensions, which would thus present a 
less cross section to the action of the current; or, 
if consisting of single wells, they should be formed 
elliptical, rather than circular, having their longer 
axes in the direction of the river stream, 

With reference, however, to what has been above 
stated regarding the immunity from violent action 
of the stream + prong enjoyed by brushwood 
spurs simply laid on the bed of the river, it does 
not appear improbable that some similar sort of 


protection placed round each pier might have the inside 


effect of preserving them from destruction. The 
Punjab State Railway will cross many streams and 
rivers liable to periodical floods, and we commend 
it to the consideration of the Government engineers 
whether some such protection as we have here 
pointed out may not be advisable. 





THE DUNKERQUE WATER WORKS.* 
Tue town of Dunkerque is authorised to draw a dail 
water supply of 330,000 gallons from the Bourbour canal, 


and it is in connexion with the supply thus taken that the 


works we are about to describe are employed. Compared 


with the general datum line of the portof Dunkerque the | 5" 


different portions of the works have the following levels. 
Height above 
datum. 


ft. in. 
Water in the canal when in a navigable state ... 11 6.58 |; 


>. 9 me Mlow level) ce ano oe 5 10.86 
a of the filtering material in filter beds a S 11 
he depth of water on the filter beds varies from 7 ft. 64 in. 
to 1 ft. 3} in., and on leaving the filters the water is conducted 
to an adjoining pump well, whence it is raised by the pum 
which deliver it into the covered reservoirs which forms the 
subject of our two-page wing this week. This reservoir 
is situated under the pn the fortifications, and its 
bottom is situated 39 ft. 4}. in. above datum, while the water can 
be stored in it to a of 13 ft. ldin., when the surface 


35 ft. 1} im. above datum, and as the loss of head due to the 
flow through the B ew is estimated at 4 ft. 3 in., it follows 
that the bottom reservoir is only situated just suffi- 
ciently high to insure a supply of water to the highest lovel 
of the town. In reality, however, the service fittings are 
situated some 4 ft. 8in. above the ground level and hence it 
Sotiywe thes unless theve be ob lyocz sale deat: Sf poten ia ais 
reservoir the fittings in the highest parts of the town will not 
be supplied. In other words, to insure an efficient supply 
the surface level of the water i ust 
permitted to fall below 43 ft. 74 in. 
The pee which draw from the 
tioned day and night, and 
twenty-four hours; while as the 


eribe has to store about half 
reality, however, the reservoir 


than this, its total ity bein 
capacity above Share ry 


‘or more than half way across the water was/7,, 


almost still, the flow then began to maké itself con- 
a within the distance ‘of two spans of 

e bridge the current became steady and strong, 
rapidly increasing in force until at piers 16 and 17 
it flowed in a tand surging torrent, the whole 
strength of the stream appearently concentrating 
iteelf upon those two piers, the river bed at No. 17 
being scoured out by its force toa depth of 37 ft., 
or to within 3 ft, of the bottom of the curb. These 
piers which have thus been stand ordinarily 


on dry ground, the first twenty spans of the bridge 
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TIDE ‘MOTORS. 
WE last week considered generally the question 
of turning to actount the power develo by our 
tides, and“we showed that to render it ‘possible for 
replays iP ya ee th a 
steam engitié, it wou necessary that the capa- 
bility of supplying the equivalent ‘of 1000 hans 
indicated ‘horse pore for, ‘say, 54 Nours per week, 
should “not ‘involve ‘the’ execution of works,’ and 
erection of plant costing more than about 24,000/. 
We tiow, in accordance with our promise, propose 
to return’’to the © subject, and consider it in 
greater detail. ““And here we may in the first 
place reniark’ that there are two ways’ in’ which's 
storage Yeservoir may be-employed in connexion 
with a tide-way for the development’ of power 
by turbines. “Accordiig to the one plan thé water 
would be ‘permittéd to ‘flow through the turbines 
into the reservoir during the flow of the tide, and 
the reverse way. during its ebb, but a small head 
or-difference of level being maintained between the 
water in the'tide-way and that of the reservoir, and 
the turbines being thus driven almost continuously, 
According to the other plan the sluices of the reser- 
voir ¢the latter being supposed to have been emptied 
during ‘the preceding ebb) would be k ge 
duting the early part of the’flood, and only opened 
when a considerable head of water was available for 











: siderably lower level. ‘The 
ee wore necessitate: or 





er ple arge storage réker- 
voits, and turbines capable of Seyelcping Yee pouanes 
power with a small head of water ;“while the latter 
would reqitire smaller’ storage city ‘for ¢ given 
the turbines would 

‘this’ latter dis- 


| average power 
‘| work would: thus .have to be increased in the pro- 


siderably higher power developed by the turbines, 
and a 


power expended 
at the storage réeservoir. ‘To ap 


greater amount of water 
ly 750 effective horse 


g| power to the shaffing, the Fydtenlls engines would 


probably have to indicate about 1100 or 1150 horse 
power, against the 1000 liorse power indicated by 
the steam engine; while in addition to this the tur- 
bines have to develop the power expended in over- 
coming the friction of the water in the pipes, the 
friction of the ‘pumps, and the losses by leakage ; 
while the water ‘entering the storage reservoir and 
supplied ‘from it has to represent an amount of 
power exceeding that developed by the turbines to 
an extent varying with the efficiency of the latter. 
Thus;-to enable the hydraulie engines to indicate 
1100 horse power, and to exert, say, 750 effective horse 

wer on the shafting; the turbines would probably 

ve to develop’ on the sae about 1400 horse 
power, while with turbines of fair efficiency this 
would represent the expenditure of about 1800 horse 
power in the water used. If we take into account 
the losses from leakage into and from the reservoir, 
and the diminution of efficiency of the turbines when 
working ‘with exceedingly small heads, we can 
scarcely conclude that a water power of less than 
2000 horse power will be requisite to furnish the 
equivalent of 1000 steam indicated horse power at 
the mills where it will be utilised. -This conclusion 
enables us to estimate approximately the size of re- 
servoir required under given circumstances. 

We have said that the average power to’ be 
developed by the turbines to furnish 750 net horse 


14 | power at the mill where the power to be used would 


probably. be about 1400 horse power, but this 
would only be true if the turbines and the hydraulic 


16) engines driven worked the ‘same number of hours 


per day. or per week. If) the intermittent system 
of working of which we have already spoken, was 
adopted, the turbines could probably only be ran 
about! 1} hours per tide, or say 33 ‘hours in an ordi- 
hary ea of 5} days, while the hydraulic 
engines. ‘Ww: ow run about 54 hours, The 

eveloped by the turbines when at 


of 54 to 33, orto furnish: 750 net horse power 
at the mills it would. be required that they should 


develop- ae “ 54 9991 horse power. 





The size of , reservoir required would 
depend upon the rise and fall of tide, and upon the 
system of working adopted, the largest amount of 
storage being, as we have explained, necessary if 
thé turbines are driven almost continuously during 
both the ebb and flow. Tf the intermittent system 
be adopted, and the turbines be worked during the 
first and last three quarters of a hour of each ebb 
and flow; there are probably few where a 
mean effective head of ‘more than 10 ft. could be 
reckoned upon during the whole passage of the water 
through the turbines, Under such circumstances 
each ar: of water entering or leaving the reservoir 
would represent, therefore, 10 foot-pounds of work, 
We have said that to supply 750 net horse power at 
the mills, a quantity of ‘water rep g 2000 
horse power would probably have to be used, and 
this being the case, and the mills probably being run 
about 54 hours per week, the water entering and 
leaving the storage reservoir per week would have 
torepresent 2000 x 33,000 x 54 x 60=213,840,000,000 
foot-pounds of work, or taking the mean head as 
10ft. the aggregate influx and efflux would have to be 
21;384,000,000 lb. of water, If twenty-two tides 
ere and flows) were turned to account in @ work- 

g week, this would give 972,000,000 Ib, of water, 
of 15,552,000 cubic feet to‘ flow into or out of the 
reservoir per tide, and as the variation of level in 
the reservoir would probably not be more than 15 ft. 


4 million squate feet, or, say, about 23 acres. If a 
less rise and fall was allowed then, of course, the 


grea would have tobe ably increased, . 
b | Tf the turbines were Given only the outflow 





or 16 ft., this would give the area necessary as. abottt | » 





vo. a conclusion, we desire to say a few words respect- 
ing the cost of the pipes by which the water under 
ressure would, according to the system proposed 
Mr. Bramwell, be conveyed from the accumu- 
lators to the points where it was utilised. And here 
in the first shapes we may direct attention to a fact 
which we have never seen publicly noticed ; but 
which is nevertheless, we have no doubt, known to 
many of our readers ; and that is that—setting aside 
the allowances for corrosion, and for joints—so 
long as the velocity of flow remains constant, the 
weight of piping required to convey a quantity of 
water representing a given power is unaffected by 
the diameter of the pi used, or by the pressure 
under which the water is supplied. Thus, if at a given 
rate of flow, and with water-under a given pressure, 
a certain sized pipe will convey 100 horse power, 
then a pipe twice that diameter will convey 400 horse 
power. But the larger pipe will also be four times 
the weight of the smaller, for its circumference will 
be-twice as great, and it will have to be made of 
twice the thickness of metal to resist the same pres- 
sure.. Again, if the pressure of the water passing 
through a pipe be doubled, the horse power con- 
veyed will be doubled too, but so also will be the 
weight of the pipe, as its thickness will have to be 
doubled to resist the increased pressure. In prac- 
tice, the larger pipes and higher pressures have an 
advantage, inasmuch as with them the allowances 
which must be necessarily made for corrosion, &c., 
form a smaller proportion of the whole weight. 
On "the other hand, however, with large diameters 
and very high pressures, the joints become a diffi- 
culty. 

If we suppose ‘a ears of 1000 Ib. per square 
inch to be adopted for the water used for transmit- 
ting the power from the turbines to the hydraulic 
engines, then ‘a “bar” of water 1 in. in diameter 
moving at the rate of 3 ft. per second—as high a 
velocity probably as would be admissible—would 
transmit 4.27 horse hower. Making a small allow- 
ance for friction and other cases, let us estimate the 
power transmitted at the rate of 4 horse power per 
circularinch 6f section of the “bar” of water; then to 
transmit 1000 horse power, the “‘ bar” would have 
a section of 250 circular inches, corresponding to a 
pipe 15.8lin. in diameter, Such a pipe, or the 
equivalent number of smaller wrought-iron pipes 
which it would probably be found more convenient to 
employ, would—making allowances for the joints, 
&c.—weigh above 2:cwt. per foot run, or 528 tons per 
mile ; and taking the cost of such pipes, including 
laying, at but 25/. per ton: (and at the resent time 
they certainly could not be Got for anything like this 
price), we should thus find the cost of the mere 
piping for carrying 1000 horse power to a distance 
of one mile to be 13,2007, or a sum considerably 
exceeding half the whole outlay which we have 
shown that it would’ be justifiable to incur to save 
the cost of thé coal and other expénses attendant 
upon the developing of 1000-indicated horse power 
in a good steam engine. 

We have far from exhausted the subject of utilis- 
ing tide power; but we think we have said sufficient 
to show, that unless under very exceptional circum- 
stances there is little chance of that power being 
profitably introduced as a substitute for that ob- 
tained by the consumption of coal in connexion with 
a.good steam engitie. The fact is, that the prospect 
of being able to turn the vast power of the tides to 
useful account is such an enticing one, that it 
appears generally to have dazzled those who have 

vocated it, and prevented them from contemplat- 
ing it with that due regard to the £ s. d. side of the 
question, that-is so essential in matters of this kind. 





THE VIENNA EXHIBITION, 
Tue works of the International. Exhibition of 
1873 are now sufficiently advanced for a visitor to 
be able to form an idea of their extent. The com- 
partments within the area of the Exhibition are 
advancing so rapidly that all the works will have 
been practically finished at the time specified. A 





ENGINEERING. 





192 
————— —— === 

large portion of the princi , 28 well as of | allotted room amongst the eager The| when its began to abate, 
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rty transverse 
Palace and the Marine department are already 
roofed in, ‘The vast iron rotunda is progressing as 
well, and in a few weeks its enormous base ring 
will have been raised to its intended height. 

The construction of this rotunda and cupola offers 
the most interesting feature of all in an engineering 
point of view. The ring, which is to form the base 
of the cupola, has a diameter of 350 ft., and, ac- 
cording to Mr. Scott Russell’s plan, is to be gra- 
dually screwed up from the a to a height of 
80 ft., where it is permanently fixed upon thirty- 
two iron pillars or standards, which will bear the 
arched roof open in the centre, and surmounted by 
two turret-shaped lanterns, 

Each of the thirty-two columns will rest upon a 
large bed of concrete, over a foundation of piles, 
which are driven in the ground, and the ring has 
been rivetted together while resting upon this foun- 
dation, from which it is to be lifted up to its proper 
place, though it alone weighs about 650 tons. Upon 
each of the thirty-two foundations is a strong tim- 
ber structure 20 ft. high, which bears two capstans, 
from which are suspended two enormous screws 
fitting in the projecting ends of the central ribs 
over each pillar. By turning these 64 screws or 
spindles simultaneously, with only two men at each 
capstan, the whole ring is lifted up, and when raised 
to some extent, it is propped up by a structure of 
heavy timber struts between every two pillars. 
This operation began on July the 8th, and within 
three days the ring was raised 5 ft. from the 
ground. 

The pillars each consist of four lengths of 20 ft. 
each, and when the ring is 20 ft. from the ground, 
the set of thirty-two upper lengths will be fixed to 
it. Meanwhile the scaffolding and the lifting screws 
will be raised another 20 ft., and the operation con- 
tinued; the second and third set from top will 
subsequently be placed, and at last the lower tier 
of the pillars will be fixed; when the ring will have 
exactly reached its intended position. ‘These pillars 
or supports are constructed hollow, of plates and 
angle-irons, and are 10 ft. by 4 ft. wide. 

According to recent advices from Vienna the 
whole lifting operation continues to be successfully 
performed under the superintendence of M. Sleiger, 
the engineer to J. C. Harkort, of Duisburg, in 
Prussia, who has undertaken to construct the ro- 
tunda and principal gallery. Within this rotunda the 
central scaffolding is to be made 160 ft, high, where 
the inner ring of the cupola is to be fitted and con- 
nected with the large outer ring .by thirty-two 
central, or rather radial, ribs. Over the central 
opening the two turrets or lanterns are to be con- 
structed, one above the other, so that the total 
height of the rotunda will be 250 ft. from the floor 
to the top of the upper turret. 

The home departments are not behind the foreign, 
and are also making the preparations for taking part 
in the Exhibition. Of course it is well known that 
the last period named for exhibitors from Austro- 
Hungary to give notice of their intention to exhibit 
was the lst of July. No exhibition has yet taken 

lace in any country whose population have come 
Lowest as exhibitors in greater numbers than have 
the Austrians at the present time. More than 
15,000 Austrian exhibitors have applied for space, 
and 3000 Hungarian. In order to appreciate these 
numbers, they should be compared with those of 
the French in the Paris, and of English in the 
London exhibitions. Neither of these two great 
countries had so large a number of native exhibitors 
in the exhibitions which they themselves organised 
as Austria will have at that of Vienna. For at the 
first London Exhibition, in 1851, there were only 
7381 English exhibitors, and at the second, in 1862, 
only 9387, while at the first Paris Exhibition, in 
1855, the French exhibitors numbered 10,000, and 
at the second, in 1867, they amounted to 13,000. 
Austria alone, as said above, will have more than 
15,000 in the Vienna Exhibition. 

The demand for room, also, which has been made 
by foreign exhibitors is very t. The German 
Empire will be represented by 8000 exhibitors, 
Belgium by 800, and Italy and Switzerland, en- 
a by their respective Governments, who 
have devoted large sums for this p , also take 


a large share in the Exhibition. For Germany 
6000 exhibitors will contribute industrial, and about 
2000 agricultural and artistical objects. Exhibitors 
with regard to German mining and rage will 
be 209, chemical industry 533, metallic industry 
593, engineering 767, trades 1045, &c. The Im- 

ial Commission are very busy in dividing the 


commis- 

coliiesascy sepurts of tee: pegpemuliens sent ie 
sa ry reports of the 
still more remote countries, Py hich intend to — 
specimens of their productions to the Exhibition, 
have been received, The United States, Brazil, 
China, and Japan will send their most remarkable 
productions, and new special committees are actively 
engaged in collecting and grouping them. 

ith a view of causing Eastern manufactures, &c., 
to be worthily represented, the Porte, as well as 
Egypt, has taken the necessary steps for that pur- 
pose.- Those two countries have caused com 
ments to be erected within the area of the building, 
so that Eastern life and the products of Eastern in- 
dustry will form important features of the scheme. 
The Turkish and Egyptian representatives, and the 
architects who have been sent to Vienna to 
superintend these works are already actively em- 
ployed. With regard to the organisation of addi- 
tional scientific sections, and the representation of 
universal commerce in the Exhibition, as well as for 
the show of products of female labour, &c., the 
most eminent men from all parts of the world in 
the branches cited above will lend their assistance. 
Thus, then, we have every guarantee that the 
Universal Exhibition of Vienna will be distinguished 
not only by the extent of its area, and the number 
of its exhibitors in comparison with ing ex- 
hibitions, but also by the new ideas and novel ar- 
rangements which will first be practically applied 
in Vienna, imparting to this great scheme a remark- 
able character of originality and novelty. We 
intend, from time to. time, to keep our readers 
conversant with the progress which this great 
undertaking is making towards its completion by 
the lst of May, 1873. 








NOTES ON SEWAGE. 


ALTHOUGH much has been said and written on the 
sewage question, by pnblic officials, and private 
individuals, it is somewhat remarkable that .in no 
instance, so far as we are aware, has any chemical 
analysis been published of the sewage of any town 
in the United Kingdom, carried on for a longer 
period than about two days consecutively. It is 
evidently impossible, on such limited premises, that 
anything like reliable data could be arrived at, on 
which to form definite conclusions. Despite these 
defects, however, royal commissioners on the one 
hand, and public companies on the other, have set 
forth a variety of schemes, all proving to their satis- 
faction the easy solution of the question, although 
such solution is as far as ever from being arrived at. 
But to this it may be added that there is scarcely a 
town in the United Kingdom—if indeed there be 
one at all—which is now dealing with the whole 
of its sewage in a manner efficiently carrying 
out all of the conditions required by sanitary 
considerations, independently of those of profit 
or loss. 

In the absence of such information as that to 
which we have pore: above, es xppene gem notes 
on the varying and average quality and quantity 
of sewage a offered to those interested in the 
important question of its utilisation. It is hoped 
that, as the observations and analyses have been 
conducted night and day, consecutively for two 
years, in places showing every ible extreme 
of condition, in a locality entirely free from all 
manufacturing operations, and in two of the largest 
manufacturing towns of the kingdom, they may 
put the sewage question in a very different light to 
that in which it has been hitherto placed. The 
chief localities were Leamington, a seat of fashion 
and high living; with Birmingham and Leeds, as 
having an entirely opposite social character, On 
certain occasions, upwards of two hundred experi- 
ments have been tried in the twenty-four hours, by 
the writer and his assistants in the labora ; 
and on several occasions he has continued the 
observations for a period of eighty hours, per- 
sonally, without intermission. 

The following results and were substan- 
tiated by daily, weekly, and monthly reports. 

In any town, free from the abnormal circum- 
stances of manufactures, the sewage, apart sg 
rainfall, presents constant features. That of - 
day is invariably the weakest in all —. To- 
wards mid-day on Monday it increases in strength, 
so far as matters in are concerned ; arriv- 

i 11 to 1 o’clock on the 
Tuesday of each lt thus remains pretty 





constant until six o’clock on Saturday evening, 





hers either the A. B.C. (Native Guano) or Dr. 
lerson’s process is em In each an 

sulphate of alumina, is eed. Phe excess of aikal 
is attacked by the sulphuric acid in that salt, while 
the stearine of the soap is set free, as a matter 
floating on the surface of t 
blackened by the suspended filth in the sewage. 
The sewage iefly 
on Wednesdays and Thursdays, those being the 
clothes” and ‘house washing-days” in that city. 
Birmingham shows some sin peculiarities which 


word less sete - Tuesday, Pay Aes “ed 
vats, are emptied, and consequen sewage be- 
comes either brown or black according to the pro- 

rtions of various dye-stuffs thrown into it. 
Maded to this, in its course to Knostrop, where it 
enters the River Aire, a percolation of a solu- 
tion of sulphate of iron, 
interferes chemically with the character of the 
sewage, not only in regard to its external ap- 
pearance, but also in respect to its chemical nature, 
much of the animal organic substances b pre- 
cipitated insoluble, At Birmingham this may be 
specially noted at the sewage works near Saltley, at 
present carried on by the . At about 
11 to 12 in the forenoon the ‘‘ pickle” containing 
sulphuric acid and-iron, is sent into the sewage, as 
a-waste from cleaning metallic articles incident to 
~ ee of the a. Suddenly the 

wnhish appearance e sewage is changed 
to an orange red, This is owing to. the alkali of 
the sewage decomposing the sulphate of iron, 
setting free the latter as a hydrated oxide, which, 
coming into contact with the oxygen of the air, 
produces the uioxide of iron—hence the red 
appearance just referred to. 

As a rule, sae ankotg is oF fag 
in free i ‘sewage, © pop , and 
th sclentifle opinion is exactly the reverse. It 
was never detected, night nor day, during fifteen 
months at Leamington except on two occasions, 
namely, at about 2 a.m. on two successive Satur- 
days. This extraordinary circumstance was cleared 
up ina manner that need not here be explained, 
except on the ground of pure “accident.” The 
Th Pret culpbaretied hydrogen 

e@ presence Pp may 
oe See be Pe indicate an eee 
ow, in some e sewers, arising some 
local deposit. NThare, thaavegn ai oulama: ait, 
decomposing, produce that gas. Its presence, there- 
fore, indicates defective sewers. At and 
Halifax we have constantly detected it; ‘and also 
in a lesser degree at Nuneaton and Bradford 


(Yorkshire). 
The value of the sewage in a commercial point 
of view will on the number of water-closets, 


the amount of water supply, and the social habits of 
perder" of course setting aside the question of 
infall, which we have yet considered as entirely 


unnoticed, Thus, from } we 
consider that if the Leeds and i 

were valued at 1/. , that of London would 
be worth 3/., and that of about 10/. for 
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organic matter ; if they be sharp the sewage is poor. | tinue in a S. S. E, direction to a rock known asthe | has been well chosen, as it is the only point in th 
These facts afford a rough but almost accurate in- | Platte, at which t it will terminate with an | roads which affords a sufficient it weter Sor 
dication of sewage for all purposes of utilisation. elbow or cant 170 ft. long, and having a substantial | the steam-vessels frequenting the port. They will 

| raised a ee gr Sage oar 2 margin pgp pl ae rarest geen nmi ew om adlagd 

NEW HARBOUR WORKS AT ST. | s7o0%t, nang Sei ee 


HELIER’S, JERSEY. 
Tue harbour accommodation of Jersey, however 
equal to the demands upon it at the time the fine 
— structure was erected by the late Mr. James 
alker, has of late years been found very inade- 
quate to the requirements of this favourite summer 
resort of tourists. In other too, it pre- 
sents deficiencies which involve great danger to 
vessels using the port. The shore is very flat for 
a long distance out to sea, and is thickly studded 
with jutting rocks, whilst it is exposed to the full 
force of the Atlantic, is subjected to heavy currents, 
and has a range of tide of 32ft. These circum- 
stances combine to render the harbour of Jersey 
both inconvenient and dangerous, the inconvenience 
being that it is dry at low water, and that the 
great fall of tide necessitates the landing of 
sengers from the steam-packets in small boats when 





the tide w out. The necessity of giving the public 
better accommodation, and of sheltering a much 
larger area of water than is at present protected, 


was recognised long since by the local authorities 
of Jersey. About five years they therefore 
specially invited four of our leading harbour engi- 


neers to send in designs for the required works, a 

sum of 150 guineas being allowed to each gentle- 
- Man as against his expenses in the matter. The 
competition was at the same time thrown open to 
the profession generally, the result being that forty- 
three designs were sent in by engineers other than 
the four who were specially invited to compete. 
Three premiums were offered, the first — 300 
guineas, the second 150 guineas, and the third 100 
—— After collecting evidence, and maturely 

eliberating upon the matter, the Harbour Com- 
mittee ent ap Sh designs, those of Mr.—now 
Sir—John Coode, Mr. Giffard, and Mr. Kinniple, 
to which they awarded the premiums in the order 
in which we have placed the names of the ag: 
One of the three successful competitors, Mr. Giffard, 
a young engineer of ability and ise, was un- 
fortunately drowned in the vicinity of the island 
shortly after the awards had been made. Sir John 
Coode’s design was eventually selected for adoption, 
since which time the necessary surveys have been 
made, and the preliminary arrangements completed 
for carrying out the works. 

The general arrangement of these works willbe 
seen in the accompanying engraving, which was 
made from a ph ph of av ective model 
7 ft. long by 4 ft. 6 in. wide, made by Mr. Dighton, 
and now in the possession of the ‘bour Com- 
mittee. The works consist of a protecting breakwater, 
starting from the south,face of Fort Elizabeth, 
and passing over the exi Crow Rock, close by 
the ancient H and rock, which will be 
preserved intact, Th the breakwater will con- 














which more than oe ft. will have its 
e 


This breakwater will afford ample protection to the 
Little Roads, and will be known as the Hermitage 
Breakwater. Elizabeth Castle—as is generally well 
known—stands on an island at high water, distant 
from the mainland about two-thirds of a mile, but 
is approachable at low water by a rocky causeway. 
The opening between the castle and the mainland 
is exposed to south-westerly winds and seas, to 
which circumstance is in part attributable the dis- 
turbed state of the existing harbour during heavy 
weather, as the opening allows a wash of the sea to 
make its way round the northern bastion of Fort 
Charles. In order to obviate this a breakwater, 





is to be constructed, running from 
the castle towards the shore, the foundations of 
which will be just below half tide level. This will 
complete the works on the western side of the 
harbour. 

On the eastward side of the Little Roads—to 
the left proper of the engraving—the works will 
consist of a connecting roadway, starting from 
the inner end of the Victoria Pier, and skirting 
along the foot of South Hill, until it reaches the 
Point de Pas, just underneath the Engineer 
Barracks. An approach road, about 60 ft. wide, 
will extend from this point in a straight course, 
running about 8.S.W. for a distance of 1400 ft. At 
that point the structure will turn westward by a 
curve of 200 ft. radius, and extending for a length 
of 300 ft. It will then run in a westerly direction 
for a distance of 1400 ft., terminating with an elbow 
or cant 300 ft. long, trending towards the north- 
west, and forming a fine pier and landing place, 
and having five low-water for steamers, and 
terminating with a lighthouse at its extreme end. 
The total length of this eastern portion of the work 
is to be 3400 ft., the width of the opening between 
the pier heads for the entrance of vessels being 
830 fi. whilst the approximate area sheltered by 
these works is as follows: 

882 acres at og water ordinary spring tides 
” iow ” ” 
= a 9 ft. deep at low water tides 
Se .Uh 

A glance at our illustration shows that the 
works are so as to thoroughly shelter 
the area they enclose in all states of wind and 
weather. The Hermitage breakwater overlaps and 
protects the landing pier from the south - west 
seas, which are the most objectionable at St. Helier’s, 
and greatly dreaded. The site for the landing pier 


. | of the same material, the 


on oe ca et ge pon concrete ma- 
sonry, with steps, ings, and copi of ite. 
The main walls will be formed of compound blocks 
of concrete, and will be connected Basco bone 
sam thus formed being 
filled in with dry rubble hearting. The Hermitage 
breakwater will have a roadway on the 38 ft. 
wide, flanked by a light iron railing. The landin 
pier will have a roadway 48 ft. wide, beyond whic 
will be a range of buildings affording a promenade 
on the top 18 ft. wide, protected by a parapet wall 
on the seaward side, and a light iron railing on the 
side next the roadway. Under this promenade will 
be open shelters, and waiting-rooms for ngers 
by the steam- refreshment-rooms, lavatories, 
lock-up sheds, and other convenient offices. The 
designs have, in fact, been most elaborately worked 








out, and Sir John Coode has brought all his prac- 







tical experience in concrete construction, gained 
the carrying out of several extensive works, to bear 
upon the present undertaking. The ceremony of lay - 


ing the foundation stone took place yesterday fort- 
night, as we briefly mentioned in our last number 
but one, the stone being laid by the Bailiff of Jersey, 
eupporne’ by heads of the various Governmental and 
‘other departments. The work of preparation was 
commenced some months since, and the erection of 
the necessary ae stores, and depéts, &c., 
has been completed. e estimated cost of the 
breakwater and landing stage is 253,000/., and it is 
expected that the construction will occupy six or 
seven years, 

When the new works are completed the present 
tidal harbour will be ectly enclosed, and Sir 
John Coode’s project includes, in addition to the 
works described, the conversion of a large portion 
of the existing harbour into a floating dock with 
proper entrances, &c., and also the construction of 
a graving dock. The money for these works has 
not yet been voted by the States, although the 
character and extent of the improvements have been 
pretty well decided on. When the whole of these 
much-needed improvements have been carried out 
they will unquestionably prove of considerable 
value to the Island of Jersey, rendering it inde- 
pendent of extraneous aid in the matter of examin- 
ing and repairing vessels, and affording commodious 
and safe harbourage for its shipping. 


THE AACHEN POLYTECHNIC. 

Tue Polytechnic School of Aachen, in: Rhenish 
Prussia, a short time since published their annual 
comprehensive programme of the course of lectures to 
be delivered during the next two sessions. On a 
former occasion we called the attention of our readers 
to this excellent institution, the of the many 
Continental schools in which a ical and 
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theoretical education is teem ee alm = 
is known 


dents, architects and metallurgists. 
as elementary technical edacation, however good, is 
no longer considered sufficient on the Continent for 
enabling any nation to hold her ground, and an ex- 
tended and exact knowledge of the sciences is 
thought necessary, even for the great thass of the 
people, Within a few years Prussia ‘has open 
three new academies, one at Berlin, one at Leipsic, 
and one at Bonn, for physical and chemical edaca- 
tion, and she has now added to her many educa- 
tional establishments the Polytechnicon’at Aachen, 
which was opened on the 10th of October, 1871, 
during the Franco-German war. ; 
During the first school year (1870-1871), the 
Polyteelmic had inscribed upon its’ registers, the 
names of 253 students, whilst the programme now 
before us shows that 347 students of various’ de- 
grees attended the school from October *last to 
the end of the course of lectures this year. 
Though most of the pupils were of German 
nationality, a considerable number were foreigners, 
coming from almost all parts of the world. The 
age of the students varied from 17 to 30, the average 
being 21 years. The course of the lectures begins 
this year on the 7th of October next, and termi- 
nates at the end of July, 1873, with vacations at 
Christmas and at Easter. The admission of a 
student can only take place after he has proved by 
certificates from acknowledged government schools, 
or by an examination, that he possesses the necessary 
preliminary knowledge in mathematics, drawing, 
geography, physic, natural science, and at least 
one foreign language, either French or English. 
Certain allowances are made to foreigners, but they 
must, in any case, come up to the standard in 
mathematics, and have some Cnowhalies of drawing. 
The preliminary examinations for admission to the 
school take place from the 30th of September to the 
5th of October. Those, however, who do not wish 
to become matriculated students, an@ go through 
the whole course of study, can be admitted without 
examination as visitors. ‘The fees, both for students 
and visitors, vary according to the course chosen, 


but full information is given in the programmé, 


from which it appears that the fees for an engineer- 
ing student during the winter six months’ sessibn, 
for the first course, amounts to 244 thalers (3/. 146.), 
whilst the same course of lectures costa visiting 
student 354 thalers (5/. 7s.). The fees for ad- 
mission to the practical instruction in the chemical 
and physical laboratories are 15 thalers (27. 5s.) 
per annum, 

The programme and report published by the 
directors of the scheme is in itself a valuable docu- 
ment on technical education. All the lectures to be 
delivered by the staff of professors, teachers, and 
lecturers are fully specified, and special charts, of 
study are added for all classes of students, 








GOVERNMENT INSPECTION OF A 
DYNAMITE FACTORY, 

REFERENCE has several times been made in our reese to 
the fact of a company having been incorporated in Glasgow 
for the manufacture of dynamite under the title of the 
British Dynamite Company, and to the fact, likewise, that 
works were being erected for that purpose in Ayrshire. The 
works have been in progress for a number of months, and 
are now almost completu!. They are situated in a large 
track of sandy land, in which there are numerous naturally- 
formed hills and interve..ing hollows, well adapted for such a 
factory as has been e u,on the site. The mining 
village and iron works of Ardeer, the aye of Messrs. 
Merry and Quninghame, are the nearest buildings, to the 
site of the dynamite factory, but even they seem to be situated 
at quite a safe distance, considering the natural conformation 
of the ground. Next come, along the shore, Stevenston, 
Saltcoats, and Ardrossan on the one hand, and Irvine and 
Troon on the other, and the ancient town of Kilwinning and 
Eglinton Castle inland, but none of these places is within 
24 miles of the site of the works ofthe Dynamite Jemneny. 

The works being practically ready for manufacturing 
operations to begin, H. M. Ins of Gunpowder Factories, 

agazines, &c., Major Majendie, R.A.,' paid an Official 
visit to them last week, in company with Colonel Young- 
husband, R.A., F.R.S., Superintendent. ‘of the Government 
Gunpowder. Mills at Waltham Abbey ;.and Mr, F. A. Abel, 
F.R.S,, of the War Department, Chemical Laboratories, 
Woolwich Arsenal. There were also present, as representing 
the British Dynamite Company, wir. Rennie, one df the 
directors ; Mr. John Downie, Ox, secretary and manager, 
Mr. Liedbeck,. of chief Chemis; and Captain 
Artillery, 


ot 


be 
sent on the occasion. The inspection in thé day 
and lasted for several hours, to great extent of 
the works, and the careful manner in which the inspecting 
du.ies were condueted. ta 


The laboratory and offices were first examined, where 





there were also inspected. 

os Sie ep rk Pages 
of the warks whore the nitrogiyesine and 

be manufactured, includi nitrating 


the glycerine will be with mixed nitric 


erties the Wbeshitg\ and. paciepe:geield tse Seas 


traces of the acids are 


b hing. fi the ni and. the 
house in which the explesive'liqall will'be tied with the 


absorbing materials and 

Senate ‘in its crudest form. Following this material in 
proper order, Major Majendie and 
mite house, where the . mixing completed by 
chaniea] means; passing next to the huts where the cariciges 
will be manufactured, to the packing shed, and eo Ae 
magazines. Very particular attention was paid to pro- 
vision made Nen'eceresy nvlaang Gre wasions Seimeaensad 
the works, by means of sand-built and’ tra- 
verses, &o.; to the means provided for the free egress of. the 
workpeople in case .of ; to. the arrangements for 
lighting the oertesdgs huts, packing house, &.; and to the 
means of protection from lightning. 3 

In most cases the inspector seemed to be satisfied with the 
arrangements, but»in a few others slight alterations were 
suggested, having for their object the securing of addittional 
means of protection from danger. These, were. cheerfully 
acceded to E the re tatives of tho Dynamite Company, 
and both they and Major Majendie were very anxious to have 
the quantities of explosive ial in of manufac- 
ture in the various parts of the works fixed and carefully 





regulat 

ides the dynamite works, pro so called, the factory 
includes an extensive and very for the 
manufacture of nitric acid, a substance! wil uired 
of great strength and purity, and in j in 


the production of dynamite upon the ‘scale at by the 
company. The nitric ‘acid department is in 
and it was inspected with much interest 4 
fly no the Benth Dynes eta ryan 
especially as iti i y may have 
colesnie to supply nitric acid of first quality and in 
quantity to the War Office, for use in the manufacture o! 
cotton, and the Royal Gan Cotton Factory, Waltham Abbey. 
It is fully expected that the company will commence to 
produce dynamite in the course of two or three weeks, a 
viding, of course, that the Home *s letter of author- 
isation to proceed be granted on 
official report of his inspection ; that soon afterwards 


i > 
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FOREIGN AND COLONIAL NOTES. 
or ares mies Sera fags met 
mail oo tae ide are benaght dows te July 16, and 
‘Adelaide, “ven ee. Leng existing in the 2 Fa 
, in 
being made good ie hota Gayenan Uninterrupted com- 
munication 


existed, July 16; for a distance of 1400 miles and 
upwards, northwards from Adelaide. 
Queensland Rauihoay——A repoft-of a committee of the 
whole House on the desi of ing a sum not 
exceeding 80002. in additional lines from Brisbane 
to Ipswich, and from Westwood to io River, has 
been adopted without debate in the Quee 


southern and Western Railway of Q “will 


Legislative 
Assembly, Mr. H. OQ. Stanley, resident i of 

etetuiant, bul 
the Southern line, and an offer has been made to 


the 
rve 
Mr. 


Ballard to perform the same office with regard to the- northern }. 


line. 

Tron in Missouri.—The iron mountains of Missouri have 
bsen recently described by the State geologist: 5 
Mountain is 660 ft. high, and the ore contains a large 


centage of iron. Pilot Koob is 1148 fk. high, apd the area of 
from the it is Tron 


a cross section 518 ft. 360 acres. 


Mountain has an elevation of 220 ft., with an aren at its base | - 


of 500 acres. The mountaini, it is caleulated, contain enoi 
ore above the surface to yield 1,000,000 tons per annum 

the next 200 years. The iron made 

tough, and fibrous. 

Iron and Steel in British America.—The Intercolonial 
Iron and Steel Company, lessees of the Acadian Iron Mines, 
Londonderry, recently purchased that ty, and have 
now sold it to Sir Hugh Allan for 250, Tt will be 
remembered that the previous owners were the Acadian Char- 
coal Company, who had bought it from Charles D. Archibald 
ety SN ee 
years to tercolonial and Steel Company, with the 
option of purchase at a certain sum within diet period, 
sum just obtained is about one-half the cost of the property. 

A Great Nile Bridge.—The Fiyes-Lille Company has just 
completed a lar Frode over Si iting to the 
left bank of the Reet betwen Kasra Nil wed Gclisincel, 
The total length of the bridge is 1858 ft.; and its width is 
38 ft. The bridge is partly fixed and peraly: wable, that is, 
the centre spans turn on a pivot pier. i rest on 


¥ 


stone piers. The whole work was.completed in cqpothing I 


under two years. The bridge was put together on the righ' 
bank of the N ile, and Tea: of pad at once, being drawn 
Semel by 64 men at the rate of 100 ft. per day. ight 
of the bridge is 1600 tons. The fi tions of the bri 
were carried out upon the compressed air system. = * 
Sebas eee 
out at Se’ increase the pene, psec mee 


Spe se Pe ae 


ipt of Major Majendie’s | ; 


this ore is strong; | 







Prince Edward Isiaed Railway:-—Mt? Darple, 
contractor for this line, report that ahpases te, have fhe 
140 miles -gteted He 
as eps cose a ear wap eae 
the progress of the undertaking. ~ gene 


Dunedin (NZ) ‘Water Works—The Dunedin (New 
Zealand) Water Works Company has concluded terms for 
the transfer of its undertaking to the local corporation. 

& So ieomus mbeaaeeston sabeanen 
ve present. c 
the State of Maine will. be wholly cleared of timber. The 

lumber crop of this year is estimated at 7,000,000,00u ft. 

The Black Sea.—A Russian war vessel has arrived at Varna 
with a party of officers on board who have been iissi 
to make a complete'survey of the Biack Sea with the 
of preparing a more correct map of it than at present exists. 
The event is, perhaps, not without some political signifi- 
cance. 

Tron Ore in New South Wales.—A large deposit of iron 
ore, near Port Hacking, in New South Wales, has been 
examined with a view to its reduction into pig iron. An 
vour that the manufacture will be con- 


The Belgian Iron Trade.—Prices are tending up- 
wards in the iron trade, fas leeadendies bate ws 
L these circumstances, advanced their 
quotations. The ironfounders of the Charleroi district con- 
template tho establishment of a organisation on the 
adel of id taal Condo unan? Aaieslition. ‘ 


British Australian ph Company.—Intelligence 
that the British Teens Meee Odenpan has entered 
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per annum, together wiht 

viously referred to would involve an outly of nearly 
00,0002. With these objects in yiew, oes id the 
raising of additional capital in accordance the provisions 
of the company’s Act o 


Council of Glasgow, have issued their for the year 
ending 30th June last. It states that «gs on the 
revenue or working account amount to 67,7681. 4s. 10d., 


sidered satisfactory. The ye ge of has in- 
posite part 10 per cent. over that of the sii ear, 
being for 1870-71. 1,116,612,000 cubic feet, and for 1871-72, 
1,227,229,000 cubic feet. I : i 
magn tna nay attest tn potas tgietn lege. Te 
ean time any advance in J 
Kimeruoii e Corporation Gee Communities to 


a 


advance the price «oe from 5s. to 5s. 10d. 1000 cubic 
feet. - The directors of the B ote Ligh pany have 
received intimation from Y. 6 Paraffin ¢ and 


Oil Company, (Limited), from Merge teres i f of gas has 
Sr comatpases heun abtineh tsb thoguned gas will be 
raised about 3001. per annum. The direetors 
compelled to increase the price 
the price 5s. 5d. per 1000 feet. 

Extension of Glasgow Harbour Quayage.—Plantation 
Quay has now been successfully constructed, on Mr. Deas’s 
brick eylinder tem, from visbank to the east end of 

J. and G, Thomson's old shipbuilding yard at Clyde 
Bank. The sheds are not quite finished, but they are ex- 
pected to be ready in a week or two. On the opposite side 
of the river, the accommodation at Stobcross Wharf is being 
increased by the erection of a line of sheds along the entire 
length of this portion of the harbour. The work of con- 
struction is being rapidly pushed forward. 

Prospective Exhaustion of the Loch Katrine Water 
Supply.—Some very alarming statements were made on this 
subject in a rt submitted by Mr. J. M. Gale, C.E., to the 
Corporation Water Committee at their ordinary meeting on 
Monday last. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiesBrover, Wednesday. 

The Cleveland Iron Market.—Yesterday there was again 
a good attendance on ’Change at Middlesbrough. Business 
was brisk, and prices rather varied, ing to circum- 
stances, It was reported that No. 3 pig iron been sold 
for delivery on the Continent next year at 106s. per ton. 
We know this to be a fact, but are not in a position to men- 
tion the quantity. Makers are Lewes if busy, and con- 
tinue to get contracts, notwiths' ig the high rates. 
The orders now obtained are chiefly from France, Germany, 
and — The home bogs rao rot on about bay 
ing at the prevailing . are simply delaying thei 
order as lang 0a pore fully believing that in s short time 
they will be able to buy at much cheaper rates than those 
now quo 


The Returns.—From the Cleveland Ironmasters’ Associa- 
tion returns for the past month, it appears that there are now 
136 blast furnaces, 132 of which are in operation. This is 
an increase of 12 upon the number at work at the same last 
year. During August the quantity of Cleveland 
made was 162,808 tons, an increase of 5755 tons 
same month last year. The makers’ stocks in the 
the North of England only amount to 40,617 tons, and the 
Middlesbrough warrant stores are now reduced to 931 tons. 
Shipments are brisk. 


The New Blast Furnaces.—Owing to the ity of ma- 
terials, and the shorter hours of labour, the ang oe fur- 
naces in course of erection are not making such pro 
could be desired. There are 17 new furnaces being built, 
most of which are on Tees-side, and of which are in a 
forward condition. The list is as follows: The Lackenby 
Iron Company are building one mew furnace. Bolckow, 
Vaughan, Co. are building one new furnace at Eston. 
Cochrane and Co. are building one new furnace. W.. Whitwell 
and Co. are building two new furnaces.~ The Consett Iron 
Com are building one new. furnace. 
Eng Industrial Tron, Company sae ilding one new 


: A . faction. Th 
two new furnaces. Downey and. Co, are building two 
pe furnaces at ak Works. Bride 


ndicate great activity. There is pe rr 

ber of steamers being built. Several of the shipbuilders 

pees cere. Se pede eee 8 weeks ago was 
ing off 


The Finished Iron Trade.—Continued briskness continues 
in all branches of the finished iron trade. The shipments of 
rails on the northern rivers is going on as quickly as possible, 
all the makers being most anxious to deliver as much of their 
various contracts as they can during the season. 


The Coal and Coke Trades.—There are indications that the 
prices, which have been so high in the coal and coke trades, 
will in a short time fall to a reasonable level. . The demand 
for best coke continues heavy. 

Additional Railway Facilities for Middlesbrough.—We 
have on frequent occasions complained of the inefficient rail- 
way accommodation at Middlesbrough. The North Eastern 
Railway Company have now shown their willingness to im- 
prove what has long been so defective by offering to spend as 
mach as 90,0007. on plans p their able engineer, 
Mr. T. Harrison. It is Lay t8er to two other lines to 
the existing two lines from Stockton through Middlesbrough 
down to Cargo Fleet. This will be a t convenience to 
the iron works. so many of witloh ate cnuubed on thie toate, 
and which require so many thousands of tons of ironstone, 
limestone, coa!, and coke. By this means the passenger and 
the mineral traffic will, in a great measure, be separated. At 
Middlesbrough a new and commodious railway station, with 
double platforms (for the up and down traffic) and.two sets 
of offices, will be built. To a4 the and the incon- 
venence at the level crossing near the station, carriage sub- 
ways with easy gradients will be made, and various streets 
near the station will be widened and improved. 








.NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Coal Traffic to London by Ratlway.—The coal ques- 
tion having now attained primary importance, it is interest- 
ing to note that the to sent from the various coalfields 
to the metropolis during the month of August was greater 
than during any one month previously. The Great Northern 
is again third on the list, but it should be borne in mind that, 
although the Great Eastern conveyed some 70,000 tons to 

during the month, it has no coalfield of its own, and 
therefore the whole of that tonnage has been a source of 
mileage, at any rate, to the Great Northern and Midland— 
= the Great Northern—before it reaches the Great 

at March, or elsewhere. The total of Silkstones has 
somewhat fallen off, being 14,218 tons, as against 18,084 in 
July. Taking the total tonnage sent from South Yorkshire, 
there is also a slight decrease—20,030, as against 20,936. 
The West Riding collieries sent 14,648, against 10,614 tons 
in July. Of the Derbyshire collieries, Clay Cross sent 
26,583, as against 36,583 in July, a somewhat considerable 
decrease; and a 15,634, as compared with 16,825; 
but the total, 92,495, hows to better advantage, 98,181 being 
the quantity from Derbyshire in July. 

The Trade of South Yorkshire.—The greatest activity pre- 
vails on all sides, hardly any one branch of business being 
anything ——— k. In the heavier departments, 
notably in the rail and armour-plate mills, and gun foundries, 
operations are pursued with unceasing activity, the demand 
for the first-named articles bei saperenlly without any 
limit. In this respect Russia, i ermany, Canada, and 
the United States are our best customers. File manufac- 
turers are full of orders, but are not able to get them out of 
hand as rapidly as they ought, on account of the paucity of 
workmen. The saw trade continues brisk, and the same 
remark applies to all the minor branches of industry. 


The Burmese Embassy and the Sheffield Works.—During 
the past week the members of the Burmese Embassy (whose 


names are utterly unpronounceable) visited Sheffield, and in- 
8 some of the principal wor others those 
of Messrs Rodgers and Sons, the famous cutlers, Messrs. T. 


Turton and Sons, Sir John Brown and. Co, and Messrs. 
Vickers, Sons, and Co. At the latter establishment they were 
first shown the shop in which the crucibles, used in the 
manufacture of steel, for which the firm have a wide {reputa- 
tion, are made. These crucibles are all turned out ma- 
chinery, and something like 1200 per day can be made. The 
party reached aetna ok just as an ingot foran Armstrong 
gun was beingrun. About seyenty men, each witha crucible 
—— a yew =~ a en, 
ap the contents into . 

oad peeing she on . 


each running in 
which - altogether 


small ‘hammer—2} ewt., striking 450 blows minute— 
appeared to = Burmese gentlemen consitersile satis- 


a 

Coatham , 100 ft.—which is in course of erection, and tain 
ioe are building two tha tans ~# three hammers, the weighing about 25 tons. ‘There 
Ma: Co. are building two new furnaces at the Red- also be a 50-ton crane and other machinery. It 
car orks, are build- ; 
jing two new furnaces at West 


‘Engineering—As may readily be imagined the engineers 





40 crucibles, each containing 60 Ib. of steel. In P 
North of | #2 *z¢ from 15 tons down to 2} owt. were 


More Coal-Outting Machinery.—As is pretty well kaown, 
coal-cutting machines have of late been worked at a num! 
St ene has. by no wane} 
as might have anticipated, owing to ex 
incurred in taking down the air into &o wade 
This difficulty has, it is , been obviated by Mr. E. 
phy erg petro Hill Collieries, and Mr. F. Hurd; 
of Walton, whose invention provides for the air-compression 
in the pit, close to the machine itself. 

Another Colliery Nan = ie tiger J. H. Andrew and 
Co., of the Toledo Steel Works, N , Sheffield, have 
purchased an important colliery at Dro for their own 
supply. The firm require a large quantity daily. 

NOTES FROM THE SOUTH-WEST. 

Commercial Statistics of Ni ~The exports of coal, 
foreign, from Newport amounted in August to 22,532 tons ; 
the exports coastwise in the same month were 84,000 tons. 
The exports of railwayiron from New in August com- 
eee 4Crmag ew Orleans, 823 tons to Prince 

ward’s Island. 


Bristol City Surveyorship.—A joint committee, to which 
the question of the Bristol city surveyorship was referred by 
the town council, have come to the decision to recommend 
the appointment of Mr. Josiah Thomas as city surveyor, at 
a salary of 700/. per annum, with an allowance in addition 
for a horse and trap. Mr. Thomas will be allowed to retain 
his private practice, but must not undertake any work in 
which the interests of the parties concerned are antagonistic 
to the corporation. The staff required by Mr. Thomas will 
be appointed by the committee, not by that gentleman him~- 
self, as originally pro; 

Meeting of Tin-Plate Manufacturers—On Monday a 
See caste” The be Mpocially pon Bw ae 
Arms, Swansea. meeting was ly con e 
chairman of the trade to take into consideration the advis- 
ability of reducing the make of the plates, in uence of 
the limited demand which appears to exist, rather than make 
sales below existing quotations. The extraordinarily high 
prices of coal, iron, and tin are such as to leave no 
for profit, but lead to a ruinous loss, unless the great prices 
of tin-plates are maintained. The makers present repre- 
sented thirty-five firms, and they came to the unanimous re- 
solution to reduce the make to two-thirds of the usual 
quantity, by pregr four ng 14 per week instead of six, the 
resolution to take effect from Monday, the 16th inst. 

Neath Abbey Coal Company.—The Neath Abbey Coal 
Company has announced by circular, to its customers, that 
owing to the continued rise in wages it is compelled to ad- 
vance the price of its coal 2s. per ton to any vessel loading 
after the 12th of September. 


Trade at Newport.—Some little time has ela: since the 
dock was brought once 7% ms workin; ae and now 
everything appears to moving in the right groove. 
Although the interruption had been attended wah great in- 
convenience, no one can aceuse the Dock —_ of want 
of ouctey bringing the stoppage to an end. ‘I'wo good 
objects have been accomplished—the dock gates are now in 
first-rate working condition, and the deck has been cleansed 
of an immense quantity of rubbish. The coal trade is in the 
same state, and iron is in brisk demand. 


The Hotspur and the Glatton.—The firing of the Hotspur’s 
gun from her turret at the revolving turret of the Glatton 
was in order to test whether the revolvin of the latter 
was liable to become deranged in action. result showed 
that the gear would stand fire, and the manifest advantages 
of the revolving over the stationary turret have determined 
the Admiralty to adopt the former and discard the latter. 
The Hotspur, which is about to be paid off, will have her 
internal fittings modified, so as subsequently to ex her 
fixed turret for a revolving one. For {ip perpese ‘arlia- 
ment will be asked next session to vote 25,000/. 


Drainage of Torquay.—Mr. Hawkshaw, the engineer a 
seen Caan drainage of Torquay, soctinasente' 
sea outfall near Hope’s Nose. At various public meetings 
ie aman have condemned all schemes having a sea out- 
fall, so oP Be, 0 ES Guana Sebween, she satepeges 
and their representatives, the Board of Health. 

Cardiff and New York-—tThe first of a new line of 
steamers, intended to Lg tig” Cardiff and New York, 
has been launched by Simon and Co., Renfrew 
The uis of Bute is one of the principal 
and, i ition to foregoing dock dues for one year, he has 

romised to coal the vessels free during the same peri 
Rus vapid oneal wes christened the Glamorgan, by. Miss 
Foster, niete of Mr. J. Edgar Thomson, president of the 
vanian Railroad Company. Among the visitors pre- 

Boyle, trustee to the Marquis of Bute; who 
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RECENT rier oe ce 

Tux following specifications of patents are 
dated within the year 1871 ; and that year should be he 
in ordering them, at the annexed prices, from the t 
Seal Patent Office, Chancery-lane. 

(No, 1625, 28.) Charles George Wilson, of Bayswater, 
patents arrangements of locomotive or portable cotton 
presses, which appear to be well worked out. The plans 
include a combined cotton press and traction engine suitable 
for running on commor roads. 

(No. 1641, 10d.) Edward Thomas Hughes, of 123, 
Chancery-lane, patents, as the agent of George Sig], of 
Vienna, an arrangement of equilibrium valve for gas, 
water, &c. This arrangement consists of a pair of conical 
valves, fitting seats situated on opposite sides of a casing 
containing a right and left-handed screw, by means of 
which the two valves can be drawn together or forced 
apart, thus closing or uncovering the openings they cover. 

(No. 1646, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-Fields, patents as the agent of James Smith and Thomas 
William Worsdell, of Altoona, U.S., arrangements of spark 
arresters for locomotive and portable engines. The annexed 
sketches will explain two of the plans proposed, the inner 



























cylindrical grid shown in Fig. 2 being formed either of a 
bar coiled spirally, or of a series of cast-iron rings connected 
by vertical rods, as shown in Fig. 3. The exhaust nozzles 
are situated at E. FE. 

(No. 1652, 10d.) John Robert Ord and Henry Maddi- 
son, of Darlington, patent an arrangement of stone-break- 
ing machinery to be used in combination with Blake's 
well-known stone breaker. According to these plans the 
broken stone, after leaving the latter machine, is passed be- 
tween a pair of chilled rollers, one of which is grooved cir- 
cumferentially and the other longitudinally. These rolls, it 
is stated, are intended to still further break the stone; but we 
should imagine that if Blake's machine is adjusted properly 
there will be little left for Messrs. Ord and Maddison’s 
arrangement to do. 

(No. 1659, 84.) Buistow Hunt, of 1, Serle-street, 
Lincolns-inn, patents, as the agent of Henry Wright Adams, 
of Philadelphia, so constructing the cylinders of steam 
engines that the steam is admitted to them through 
which are open to the air, each passage having within it a 
through which the steam is discharged. When 
jet is in action the steam is supposed to enter the 


8F 
at 
F 

I 

g 


of steam per indicated horse power per 
gine of this kind would consume. 
creek, a gale Beat Bales 
- ts, as agent 
Boulevard St Martin, 
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ment of light portable railway or tramway suitable 
rolling stock, intended for the use of 
and for conveying agricultural produce, &c. The railway 


is constructed in ladder-like sections, which can be readily 
transported and put together when laid down, and the 
carrying stock is of a very simple type. 

(No. 1705, 1s.) James Murdoch Napier, of York-road, 
Lambeth, patents constructing coin-weighing machines, so 
that the turn of the beam, by causing an electric contact, 
controls a directing instrument which determines the 
destination of the coin or article weighed. Certain pecu- 
liarities of detail are also included in the patent, and the 
arrangements are altogether most ingeniously worked out. 

(No. 1706, 8d.) John Birch, of Newton Heath, patents 
enclosing steel ingots as soon as they come from the mould 
in a chamber or furnace lined with a. non-condens ng 
material, or otherwise against the loss of heat by 
radiation. The object of thus treating the ingots is to 
retain the heat of their exterior portions, while the interior 
is becoming ly set, so that it may be possible to roll 
or hammer the ingots without reheating. 
asimple arrangement of triple cylinder hydraulic engine 
in which the cylinders oscillate on a valve by which the 
admission and discharge of the water is governed. Modified 
arrangements capable of being worked by steam are also 
included in the patent. 

(No. 1756, 6d.) Henry Edward Newton, of 66, Chancery- 
lane, patents, as the agent of Samuel Franklin Phelps, of 
New York, a form of railway wheel, consisting of a wooden 
disc centre enclosed between iron side plates and 
having interposed between it and the tyre a band or ring of 
india-rubber. 

(No. 1769, 8d.) Henry Roland Marsden, of Leeds, 
patents the improvement in his well-known stone-breaking 
machine, which we illustrated on page 19 of our twelfth 
volume. 

(No. 1773, 1s. 10d.) William Bouch, of Shildon, near 
Darlington, patents various modes of constructing locomo- 
tive blast pipes so as to obtain multiple jets. Some of these 
arrangements are shown in the annexed sketches. Mr. Bouch 






































(No, 1740, 1s. 2d.) John Ramsbottom, of Leeds, patents | Boniton 


drive it. 
(No. 1782, 1s. 2d.) David Greig and Robert Burton, of 
the Steam Plough “— " 


Leeds, patent the arrangemen 
of steerable carts for Sr , “s 








BOULTON AND IMRAY’S HELICAL PUMP. 
We have on several had i 
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hand, to act by direct impulse, and in 
practice it is found that for a given height of 


be necessary for a centrifugal pump. In the case of toler- 
ably high lifts, this is a decided advantage, and gives great 
facilities for driving the pump direct, The efficiency of the 
helical pump, also, is, so far as we have been able to ascer- 
tain, highly satisfactory. 

In the particular arrangement we illustrate, it will be 
seen that a kind of arched cover is fitted to the top half of 
the casing, this cover forming the base plate of the engine, 
and having the crank shaft plummer block, the crosshead 
guides, and the front cylinder cover cast in one piece with 
it. One advantage derived from this arrangement is, that 


limited space is available, this power of adapting the posi- 
tion of the cylinder to circumstances may often prove useful, 
and it avoids the necessity of resorting to special patterns. 

The pump shown’ in our engravings has a wheel or fan 


The crank shaft which also forms the axis of the pump is 
sheathed with gun-ntetal for the greater portion of its length, 
the gun-metal casing being expanded at the bottom to take 
a good bearing on the lignum vite# footstep which supports 
the weight of the revolving wheel with its shaft and attach- 
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BOULTON AND IMRAY’S HELICAL PUMP. 
_ CONSTRUCTED BY MESSRS. BROTHERHOOD AND HARDINGHAM, ENGINEERS, LONDON. 


(For Description, see opposite Page.) ; 








THE EFFLUX OF ELASTIC FLUIDS. 
To rue Epitor or Encinzerine. 

Siz,—Before allowing this subject to drop I wish to 
record the results of an experiment made for the purpose of 
demonstrating the truth of some of my deductions and 

tions, and especially to prove conclusively that the 
reactive force by itself does not give us a basis for éven 
guessing, let alone calculating, the quantity of fluid that is 
discharged through a given nozzle, though, as in the 
case of liquids, we may know the density and pressure of 
-| the effluent stream ; and 4 fortiore in the case of gases where, 
by reason of the expansion taking place, we know neither 
the density nor the pressure in any part of the stream. 

In a letter in Encinzermc of July 19th, on page 48, 
when referring to an experiment of Mr. Wilson’s, by which, 
as he said, the discharge of steam through a given orifice 
into the atmosphere was reduced about 50 per cent. by 
placing a plain tube of two and a half times the sectional 
area of the orifice outside of it, I remarked that if this con- 
clusion was come to, as it evidently was, from finding the 
reactive force reduced in that proportion, then if it was a 
legitimate deduction, the same line of reasoning would apply 
in the case of liquids ;.but that in a similar experiment with 
liquids the discharge would certainly be much greater, and 
the reactive force would probably be considerably smaller 
with the tube placed outside of the orifice than without it. 
The following theoretical rule is applicable to liquids: When 
the discharge is through an orifice in a thin plate, if the 
velocity through the vena contracta is that due to the actual 
head, then if the cross section of the tube is more than 
twice the area of the vena contracta it would reduce the re- 
active force, and a smaller tube, if larger than the orifice, 
would increase the reactive force, for in the first case the 
vacuum in the tube acting on the ring between the orifice 
and the tube would more than counteract the deduction of 
pressure round the orifice inside the vessel from which the 
liquid is flowing, and in the second case the reverse would 
be the effect. 

On the same principle, if a liquid is being discharged 
through a nozzle of the form of the conoidal jet, the addi- 
tion of a short parallel tube would decrease or increase the 
reactive force when the section of the tube was respectively 
more or less than twice the smallest section of the nozzle. 
I have not tried the above law experimentally, but to 
prove that the reactive force may be greatly reduced, and 
at the same time the discharge materially increased, the 
following experiment was tried. 
A rectangular box 6 ft. deep and 6 in. square in its hori- 
zontal internal section, was swung on 
knife edges near its centre of gravity. 
YZ To one side of this box was fitted a 
Ya nozzle, Fig. 1, consisting of a conoidal 
frustrum, terminated by a short straight 
tube, A, which was fin. diameter and 
2 in. long; the centre of the nozzle was 
32 in. below the point of suspension, and 
624 in. below the top of the suspended 
2 vessel, With 62}in. head the pressure 
YZ on a circle # in. diameter would be 1 Ib. 

On the opposite side of the suspended 

vessel, and at the level of the point of 
suspension, a lever extended, which was provided with a 
4 1b, weight, which at 8in. from the point of suspension 
would balance 1 1b. horizontal pressure at the centre of the 
nozzle. 
Fig. 2 represents a mouthpiece, consisting of a tube, 
B, 14 in. diameter, 4 in. long, and a tube C, 1,% in. diameter, 
and, 4in. long, which could be screwed on to the nozzle, 
Fig. 1, when required, 
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The outer end of the nozzle, Fig. 1, being stopped with 
a light wood plug, and the 4 1b. weight removed, the vessel 
was filled to the top and then balanced by an adjusting 
weight till it was upright, which was indicated by the 
lower end of the suspended vessel nearly touching a stop 
pin ; then the plug was taken out and a supply pipe opened, 
to keep the vessel full without running over, and the weight 
was then moved outwards till the vessel again became up- 
right, as indicated by the previous mark; the quantity dis- 
charged per minute was measured by a vessel of ascertained 


capacity. 

With the Fig. 1 nozzle, the measured discharge was 
21.15 gallons per minute, and to balance the reactive force 
the 41b. weight had to be placed * 153 > — the point 
of suspension, indicating a reactive force of 1$}1b., or 
of the theoretical extreme limit, which would t 2 Ib. itt 
With the compound mouthpiece, Fig. 2, screwed on, the 


out, the measured discharge was 33.1 gallons per minute 
and the 41b. ,weight had to ‘be placed at 9} in. from the 
point of suspension to balance the reactive force, which was 








thus indicated to be 139 Ib., or equal to 1’,4, of the theore- 
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tical extreme limit, or sy, of the reactive force without the 
tubular mouthpiece. 


That is to say the addition of the tubular mouthpiece | °#!890n, 


increased the discharge 56 per cent. and decreased the re- 
active force 42 per cent,; and if we inquire into the im- 
mediate cause of’ both’ ¢ffects we shall find them very 
nearly accounted for by the vacuums at G, and G, acting 
in the rings ¢ ¢ and ¢ ¢ to reduce, and by diminishing the 
pressure round © to increase the reactive force, and the 
vacuum at G, nearly measuring the proportional increase 
of the discharge. I shall not trouble your readers by 
making these calculations, but mention that the vacuum at 
G, was 5.7 in. of mercury, and at G, was 1.2 in. of mercury, 
the primary head of 624 in. of water being equal to 4.6 in. 
of mercury. 

I think Iam now justified in concluding that I have 
shown that there are no results of experiments yet published, 


at least within my knowledge, that go to show that my | a, 
theory or experiments are not to be relied upon, and waiting | ; 


further light, I am 
Ropert D. Narrer. 








THE EAST RIVER BRIDGE. 
(Concluded from Page 182.) 
At a depth of 68 ft. a number of boulders were tered 
under one water shaft, too large to be moved either by the 
dredge or by outside appliances. It therefore b 





equal to all conti once uni under 
with concrete. stones, earth, and sand the caisson 
during the sinking were sufficient to fill one-third of the 
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necessary to cap the shaft and blow out the water, similar to 
the operation so frequently performed in Brooklyn. On top 
of the cast-iron cap was placed one of the old air locks, so as 
to afford access into the hereafter, After the water was 
blown out and boulders removed the shaft was cut off near 
the roof of the air chamber. The same process was repeated 
with the other shaft. During this time the caisson was kept 
from sinking by banking up the frames and edges with e 

The air pressure against the caps of the is 133 tons. 
The individual sections had been tested to twice thig-pressure 
before, but by way of ution an additional weight 
of 50 tons was Siceslt om thom: Where water shafts are 
weed it is absolutely necessary to make provisions for capping 
them: 


m: 

At a depth of 70 ft. soundings were bégun in the air chamber 
for the location of bed rock, by means of a pointed rod 10 ft. 
long, driven in by sledges. A trial was made to sound by 
means of a pipe and water jet, but was abandoned on account 
of the numerous stones. These probings were carried on 
daily for a month, until a clear iden of the form and depth 
of bed poeee was apteined » The surface was mriontie very 
irregular, composed of alternate projections and depressions, 
the extreme difference in elevations encountered being 16 ft., 
and occurring chiefly along the wateredge. Throughout the 
central portion, however, and covering at least two-thirds of 
the entire area, the irregularities were much less, amounting 
to only 5 ft. or 4 ft, in a length of 160 ft., and width of about 
75 ft. The caisson would a ntly settle on a broken ridge 
or rock, running oe, m one corner to the other, and 
having a moderate dip of perhaps 5 ft. in the hundred toward 
the land; but falling of v suddenly toward the east 
corner in No. 1 chamber. With these facts before us, it was 
evident that it would be a matter of immense expense and 
great loss of time to blast down the rock to a comparatively 
level surface; but unless this were done, it would copes 
equally dangerous to allow the caisson to rest on the rock at 
one end and not on the other. Fortunately one circumstance 
put a more favourable appearance upon the case, and that 
was that the top of the rock was found to be covered for a 
depth of 2 ft. to 4 ft. by a layer of very compact material, so 
hard that it was next to impossible to drive in an iron rod 
without battering it to pieces. Moreover, where the rock lay 
the lowest this layer of hard material had its greatest thick- 
ness. It was good enough to found upon, or at any rate 
nearly as good as any concrete that oan be put in pba of 
it. In extent it covered fully three-fourths of the caisson, 
leaving a narrow strip of quilioned along the land edge, and 
a triangular portion over part of No. 1 and 6 chamber. Since 
the lower line of the quicksand sloped at the rate of 6 ft. in 
the hundred, it became necessary to penetrate about 5 ft. 
into the hard ground on the water edge before the bottom of 
the quicksand was reached on the land side. The number of 
boulders found in it, was very large, much greater than were 
found in the same space on the Brooklyn side. It was deter- 
mined to rest the caisson on this material at a depth of 78 ft. 
The projecting peaks of bed rock which already made their 
appearance at 75 ft., were blasted down for some distance 
under the shoe, and covered with a foot of compressible earth. 
In No. 6 chamber a trench was sunk through the re- 


g 
to confine the portion remaining within ; a task of no small 
difficulty, owing to the influx of water and sand. Any other 
small irregularities will be fully equalised by the great timber 


The first spurs of bed rock were encountered at a depth of 
76 ft. under shoe on the water side. It would seem that 
the caisson had been scraping mony ht rea eek rock 
for the previous 5 ft. at that ee 

iss found on Manbattan with a dip almost vertical. 
© part of its surface shows the rounding action of water or 
ice. On the contrary the outcrop is in the form of sharp, 
tiie ridge, wih Soe Seven in parallel 


: 








Collingwood found that as the pre 
burners gave more light, and at 3 
much light as a 4ft. burner oui We 
maximum production of light with a minimum prod: 
irrespirable gases. The services of Dr. A. H. Smith were 
en for the purpose of attending to all caisson cases, 
and examining new candidates for work below. He has 
been quite successful in his treatment, and it is to be hoped 
that his experience will be made public for the benefit of 
future works. The fact remains, however, that the 
compressed air on the human system constitute the 
difficulty attending deep pneumatic foundations. 
somewhat difficult to get, wages are high, and the 
labour becomes so short that the work must 
done under a disadvantage and under an immense 
pe where E.. is at all ow ge Ae Pape from 
ordinary digging in a uniform material. ides two general 
foremen fifteen under- it required daily atten- 
dance of both Colonel Paine ie, 4 sod, assi 
occasionally by Mr. ae and Mr. 
matters moving smoo below 2 
affairs above. y Fay ‘4 nechan: 
by Colonel Paine, proved of 
communication between the 
The ordi street gas has 
illumination. Sixty burners, 
gave all the light required. 
pressure of 1 Ib. or 2 lb. 
at all times — and pa 
maintain a uniform overpressure 
dent of the sinking of the caisson, a.strong .cyli: 
6 ft. long and 3 ft. in diameter; was plaged im # 
This communicated by means of a wate 
tank of the same size on the dock; s 
level. Acolumn of water was 
head always a few pounds in exces ¢ 
and capable of forcing the gu ana [ 
air chamber. A gas pump above forced the 
the tank below, as the latter would fill with gas it 
raised the column of water in the tank above, where, at a 
certain stage, a float controlled the throttle-valve of the 
gas pump, and thus regulated the supply of with 
restricted limits, the whole arrangement being self-acting. 
One an was observed which may possibly be new, 
and that is, that in compressed air all lights become 
sensitive flames, answering to the stroke offs hammer ona 
piece of iron, or even to tones of the voice. 4 eras 
The downward movement of the caisson has under 
perfect control throughout the whole of g. It 
gradual, owing 






















usually occurred at low tide and was very 
principally to the wide frames and broad shoe. While the 






caisson was passing through the 
the frames sank through material 
in the quicksand and harder material 





had to be. dug out underneath 
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q 
in a tower, altho 
put in place, Both : 
be completed before anything can be d 
preparations for cable making. 

Water Communication 1x Russta.—The system of in- 
\scnal goeldeanton tion by water in Russia, ing to recent 
statistics, covers a total length of 21,600 miles. Of this di 


18 per cent.; the Baltic, 15 per ; the 
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WARMING RAILWAY CARRIAGES. 
By Max-Maria Bagon von WEpgR.. 
(Continued from page 185.) 

14. Cologne-Minden.—F¥or first and second-class 
carriages warming pans filled with hot water are 
used. This company, like many other German rail- 
ways, have made since 1868 experiments on warm- 
ing their carriages by steam taken either from the 
engine or from a separate boiler. The arrangements, 
which were similar to those adopted by the 
Niederschlesisch Miarkischen Staats (Lower 
Silesian States Railway), and which are no longer in 
use, must have been, according to the description 
given, very incomplete. The pipes had only a 
small diameter, and ran longitudinally through the 
carriages, and in consequence of the highly unsatis- 
factory results obtained, the Cologne-Minden Com- 
pany attributes very little value to any system of 

eating railway carriages by steam, 

Extensive experiments have, however, been made 
with the plan of heating the compartments by means 
of briquettes formed of prepared charcoal, as 
described under No. 8; and the general introduc- 
tion of thatsystem of heating has now been resolved 
upon. ‘The apparatus a for that purpose is 
shown in Fig. 12 to 16, page 201; its principle is 
the same as that adopted by the Berlin-Potsdam- 
Magdeburg Railway, and requires, therefore, no 
further explanation. The funnel, A, in Fig. 15 is 
considered to be of great importance for the promo- 
tion of the combustion. 

15. Empress Elizabeth Railway (K, K. priv. Kaiserin 
Elizabeth Bahn).—Four saloon carriages are heated 
by means of large and strong copper cases, which 
are placed underneath the seats, and may be filled 
with hot water from the outsidé of the carriages, 

For first and second-class carriages warming 
vessels with hot water are generally used. Recently 
a few carriages have been fitted up with apparatus 
for warming by steam, so that they may be used for 
the express trains of the Bavarian State railways, 
all the carriages of which are warmed by steam. 

16. Emperor Ferdinand’s Northern Railway — 
Ferdinand’s Nordbahn),—The warming vessels used 
for the first and second are filled with hot 
water, and are placed within grooves in the flooring. 
In the beginning of this year experiments were 
made on the plan of warming the carri 
means of steam taken from the engine, For the 
imperial saloon carriage heating cases, arranged on 
the system of G. Berghausen, of Cologne, haye been 
adopted, but without great advantage, ai 
escape from these cases into the carriage. It should 
be added that the royal saloon carriages on this 
railway have for several years been fitted with an 
effective system of heating by means of hot water; 
aud some successful experiments also have been 
made on several carriages with a system of heating 
by means of hot air. 

17. Frankfort-Hanau Railway.—Extensive experi- 
tients, about which sufficient information could not 
be obtained, have been made, Warming vessels are 
in usual use. 

18. Gotha-Leinefeld Railway.— Boxes with hot 
sand are used on this line for warming the carriages. 

19. Halle-Cassel Railway.—Experiments have been 
made with open stoves constructed on Meidinger’s 


tent. For first and second-class carriages warni- | q' 


ing vessels with hot water are used. 
a agi tax oor 5 sega att the two trains 
of the i e yrs are heated by 
? tub 


steam generated in a small boiler, fitted up 
ina comp ent of ‘a luggage van. ©The steam is 
eonducted through the ‘Of the one train by 


of the other train by two oj The pipes 
have a’ smaller dainsbee: Rabivees ; ete ad 
are covered at the level-of the floor with thin sheet 
iron; under sinew are uncovered, but 
the effect of the radiation of the heat can be regu- 
lated by means of iron s¢reens, ‘The first and second- 
class carriages of ordinary passenger trains are 
errs by means of warming vessels filled with hot 
‘water. 

The system of heating by means of briquettes 
(prepared coal) has only recently been adopted for 
trial, and the apparatus manufactured by Bernstorff 
and Eichweder, of Hanover, have been applied, as 
the best hitherto made. The third-class i 


: » carriages 
re supplied with Dobb's stoves, whilst the 
7" tes 


carriages are fitted up with open stov 
like those'in use on'the Up Slipsian Halle. oT, 
21.” Hestian*Ludwiys’ Ravtway.”(Hessische Lud- 
wigs Bahn).—'The first and second-class carriages 
are warmed by means of pans with hot water; but 


four wrought-iron pipes, and through the carriages 
hot 


by | Miirkische Bahn).—Experiments have been made 


gases om" aoe only for express trains, are si in prik= 
ciple to those made by the Hanoverian: Railway, 





all the new passenger carriages are protected against 
the cold by double; floorings, the between 
these floors being filled with chaff or chopped straw. 
Recently ten carriages have been fitted up for heat- 
ing by means of briquettes; the system adopted 
being that of the Rhenish Railway, as the carriages 
of both lines are of the same construction. Several 
carriages for traffic over the South German lines 
also have lately been supplied with Haag’s arrange- 
ment for heating by steam. 

22. Northern Railway of Hesse, (Hessische Nord- 
bahn).—For the first and second-class compart- 
ments sand-boxes are used, these being placed on 
the floor between the seats. 

23. Leipzig-Dresden Railway.— Warming boxes 
with hot sand are recessed into the flooring of the 
carriages. 

24. Lemberg-Czernowitz Railway.—First and second- 
class compartments have placed in the floor of the 
iages, and covered by the rugs, warming vessels 
filléd-with hot water. 

26.. Lubeck-Buchen Railway.—Use warming vessels 
will water for first and second-class carriages. 


96. Magdeburg-Leipzig Railway. — Use warthing 
s filled ’ 






} with hot water. 

., Main Neckar Railway,—Use warming vessels 
filled with hot water. : ; 

< Main Weser Railway.—Experiments have been 
made with an apparatus fcr heating the) eompart- 
meétits by hot air, a separate apparatus being 
provided for each carriage. The warming vessels 
with hot water used on this line for first and second- 
class carriages are connected by pipes, in order that 
a etrrent of steam may be ed through them for 
thepurpose of reheating the water «without taking 


oubthe pans. . 
29. Mecklenburg Railway.—Use warming vessels 
h hot water. 


$0. Nassau State Railway.—Third-claas carriages 
aré provided with stoves. 

81. Neisse-Bricg Railway.—W arming vessels filled 
with hot water are used for first and second-class 


8. 
82. Netherland State Railway (Dutch).—Warmin 
vessels filled with hot water are used for first an 
second-class carriages. 
| 83. Lower Silesian Railway, (Niederschlesisch 


ce 2 of warming the carriages by steam from 
a Special generator as well as by the steam taken 
from: the'engine. These eam ste which are 


and consist, for the older carriages, of small 8 
cd along the sides, and for carriages of later 
ction, of pipes fitted up according to Haag’s 
Bystem. Hach train is always accompanied by a 
competent man in charge of the heating arrange- 
ménts. The carriages for other trains are fitted up 
forheating by means of briquettes, but in a manner 
entirely insufficient for the requirements of the 
case. In order to comply with the order of the 
Government, according to which all passenger car- 
riages had to be heated during the last winter, all 
carriages were fitted up with warming apparatus, 
but the exceedingly short time did not allow of the 
full supply of cases required for the lighted bri- 
uettes.. Under these circumstances, for instance, the 
six-wheeled fourth-class could only be 
| ceerer with two cases each, for 3 Ib. briquettes. 
© briquettes, which are mS by Runge, of 
Berlin, are lighted over gas, and are then carried in 
iron cases to the train-when the latter is ready for 
departure. ‘The apparatus a is similar to 
that of the Berlin-Anhalt Railway, and is made 
entirely of sheet iron, , : ie 
- (To be continued.) 
THE ALBERT BRIDGE AT C. 


Iv is with much sa 
substantial progress has been made in the construction of 
the Albert Bridge at Chelsea since we noticed the active 
resumption of the works’ by the present contractors in the 
autumn of last year. This is all the more gratifying in 
consequence of the series of infortuitous circumstances 
which have attended the development of the scheme. _Con- 
ceived originally many years’ since by the Prince Consort, 
it was not until 1864 that an Act for its: construction was 
obtained, and although the works were commenced soon 
after the. necessary powers were. conferred upon the com- 
pany, they were retarded by the action.of the Metropolitan 
Board of Works... That body-proposed to embank the river 
from Pimlico to Battersea. ‘and/ it was found that 
the execution of that work would. involve questions affect- 
ing the bridge level.and approaches. -. Not -until 1867 did 


1870 did their engineer determine the open questions affect- 
ing the approaches and levels of the Albert Bridge. In the 
mean time, of course, the powers of the Bridge Act expired, 
but were revived on application to Parliament, on the con- 
dition that the bridge should be constructed on Mr. Ordish’s 
rigid suspension principle. This principle is now generally 
well known, it having been carried out in practice in several 
instances, notably in that of the Francis Joseph Bridge, at 
Prague, which is 820 ft. long, and has a centre span of 
492 ft. and two side spans of 164 ft. each. We need only 
here mention generally that the Ordish system consists in 
suspending the main girders, which carry the roadway, by 
straight inclined chains, which are maintained in their 
proper position by being suspended by vertical rods, at in- 
tervals of 20 ft., from a steel wire cable. 


will be gathered from the perspective view on the next page, 
which has been made from a drawing kindly lent by Mr. 
Ordish, the engineer to the Albert Bridge Company. The 
bridge, when completed, will have a total length of 710 ft., 
and a width of 41 ft. between the parapets. These will be 
formed of the main girders, which are of wrought iron, 8 ft. 
deep and continuous, the upper portions being ornamentally 
perforated in order to lighten and improve the appearance 
of the structure, The main girders will be connected 
transversely by cross girders placed 8 ft. apart, and on these 
will be laid the planking for the carriage roadway, which 
will be formed of blocks of wood placed with the grain 
vertically on the planking. The roadway will be 27 ft. in 
width, and on either side will be a footway 7 ft. in width, 
which will be paved with diamond-shaped slabs of 
Ransome stone, 12 in. square and1} in. thick, laid on plank- 
ing with a layer of tar and asphalied felt interposed. The 
slabs in the centre of the footpath will be of a grey colour, 
whilst the border will be of an ornamental character. The 
course of the roadway and the two pathways will be uninter- 
rupted throughout the whole length of the bridge, as the 
towers will be placed outside the parapet girders. ‘There 
will be four towers carrying the main chains of the bridge, 
and they will be placed in pairs, each pair being connected 
at a height of 60 ft. from the platform level by an orna- 
mental iron arch. The towers are of cast iron, and consist 
each of an inner column 4ft. in external diameter, and 
surrounded by eight 12-in. octagonal columns placed 12 in. 
from the central shaft, the whole group being connected 
together at intervals by disc pieces or collars of cast iron. 
The design carries with it somewhat the effect of Gothic 
clustered columns, the difference being that in the present 
case the surrounding columns are detached from, instead of 
being attached to the central shaft. The straight chains 
are composed of rolled iron bars, united end toend by 
rivetted joints, and having swelled heads only at the ex- 
treme ends. The curved cable, from which the straight 
chains are suspended to preserve their equilibrium, is of steel 
wire, and is 6 in. in diameter. It is composed of a series of 
strands of straight wires bound together by a coiled wire of 
smaller diameter. Bye : 
The bridge will be divided into a centre and two. side 
openings, the former a span of 400 ft., and the latter 155 ft. 
each. e will be a clear headway of 21 ft. at the centre 
of the bridge from the underside of the platform to Trin 
high-water mark, the height being reduced to 10 ft. at the 
abutments. The piers carrying the four towers are formed 
of cast-iron cylinders, sunk down to the London clay and 
filled in with concrete. The foundations.of the piers con~ 
sist also of cast-iron cylinders, the bottom or 
being 21 ft. in diameter, 4 it. 6 in. high, and 12in.” 
The next ring above this is 5 ft. high, and tapers from 
21 ft, at its junction with the cutting ring, ‘to 15 ftat the 
tof, from which point the pier will be constructe® with 
cylinders 15 ft. in diameter up to the level at’ which the 
towers commence. The thickness of the metal in’ the 
coned and upper rings is1jin. The bottom or eiitting 
rings are noticeable as being the largest cylindrical Castings 
ever made in one piece, to which circumstance we. directed 
attention at the time the first ring was cast, One of the 
chief peculiarities in the Albert Bridge is the method in- 
troduced by Mr. Ordish -in forming the anchorages, which, 
as far as. we. are. aware, has‘ nevér-been adopted before. 
The arrangement is perfeetly independent of the mass 
generally 


: 






of masonry ¢ in anchorages, the anchor- 
age being contained wi ya yates us 

of a cast-iron cylinder 20 ft. 6 in. deep and 8 ft. internal 
diameter, enlarged at the bottom. ‘gchamber 5: ft. 
diameter for the chains, ‘The is water- 
tight, and is p with a1 is, 80 that the 
enchorig can be examined at cleaned od 
P'surrounding' bet of conctets’ the bottont belog 26 ft 
below: tlie roadway level. From this proceeds a vertical 


anchorage chain, connected to the end of the main girder, 
to which is also connected the principal back chain and the 
wire cable. The horizontal strain is thus taken through 
the.main girders, and the vertical lift by the mags of con- 
crete.in which the cylinder is embedded, and. which is 
about.one-tenth the quantity required in ordinary anchor- 


whedbe referred to. the Thames Embankment in.connexion 
with the Albert..Bridge, we mayhere explain the method of 
effecting comnmunication between the.¢wo.. ..It will be. re- 
membered that there is a large open space between Oakley- 
street and the river wall ;..and this affords ample. room for 

the two works, although the bridge is ata higher 





the Board obtain their Act, and not until the autumn of 


level than the embankment. The pathway for foot pas- 


The general design and appearance of the Albert Bridge ° 


eek eter ees 
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sengers along the embankment wall will pass under the 
approach roadway of the bridge by an opening 15 ft. wide, 
so that pedestrians wishing to continue their course from 
Chelsea to Battersea Bridge will have a free course. For 
those, however, who wish to leave the footway and cross 
the bridge, steps are provided on either side near the point 
where the footway passes under it. Cheyne-walk, and the 
new roadway which is to be made between Cheyne-walk 
and the river, will both be connected directly with the 
roadway of the bridge ‘by an éasy gradient, the 


junction being effected Pear 
The exceptional state of the irdn trade has retarded the 


operations at the Albert Bridge, which otherwise would 
probably have been completed more than a month since. 





As it ts ‘howevel, good progress has toni made, pas the 
bridge is to be opened at the end of the year. On a recent 
visit to the works we wp ee that the whole of the piers 
had been completed and filled in, the spaces around the 
anchorage castings were ee filled with concrete, and 
the main and cross girders: had been rivetted up complete 
for }ths the entire: length of tthe S bridge from the ‘Surrey 
side. Considerable exertion will be required to complete 
the works by the time wehave named, although as the iron- 
work is all fitted together ‘before leaving the manufacturers’ 
premises, the work of i 
the time shortened. Besides there is nothing but straight- 
forward work now 


ti 
i 
: 











Ei 





os overcome, and there are a quantities of cast iron- 
work for the piers now on the works, Messrs. Williamson 
and Company are the contractors for the bridge, Mr. F. W. 
Bryant being their engineer. The cylinders for the piers 
were cast ‘by Messrs. Robinson and Cottam, of Battersea ; 
the cast’ and wrought ironwork for the superstructure is 
being supplied by Messrs, A. Handyside and Company, of 
and London, and the steel wire cables by the Cardigan 
Iron and Steel: Works, Sheffield. J from what we 
have seen of the Albert Bridge, we anticipate that when 
completed it will prove to be an ornament both to the river 
and the neighbourhood. It will command an extensive and 
picturesque prospect, having on the one hand Battersea- 
park and on the other the Thames Embankment. 
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NOTES FROM PARIS. 
Paris, September 17, 1872, 
Srxuvc Brags anp Courtine ror Hosts, &c. 

Ow the occasion of a recent visit to the Expo 
verselle d'Economie Domestique we mentioned) 
lasses and hoists fitted with a self-acting b . bu 
describing that brake. A visit paid to the jWo: 
Messrs. Sautter and Lemonnier, contr: 8) Rai 
us to give the following details of the appa atu 
part from the Revue Industrielle. : 
The new appliance, which is the inven 
consists in principle of a shaft on which is 







a second coupling: “td'the shaft; this second 
disc | coupling-box is of the of ion and is intended 
to be fitted with a gliding working of the ap- 


brake has also been applied by them to a coupling of the 
following construction : 
On a shaft havi 






















iede obtained by means of 


fitted with an armor acam. Over the dise” loose on 

the shaft is placed a hollow pulley, into w inserted aj parétus is easily of pressing the 
spring; this spring is kept pressing more@ closely sree ne ep , De Echeverria, and 
against the internal cylindrical face of ley by its an hayé.con n of coupling, in 





own expansive force, and to it are affixed 
pieces which can be acted upon by the eam, according to 
will. The shaft in turning carries with it the disc, which 
communicates the motion to the pulley by the action of the 
spring. If a pressure is exerted on the p reater 
the adhesion of the spring, the latter slides, and the pulley 
ceases to turn. It is clear that the pressure fo be exerted 
on the pulley in order to keep it motionless varies according 
to the stop piece at which the arm is acting on the spring ; 


that is to say, according as the arc deseribed | e surface 
pushed is more or less great. This peculiarity is somewhat 
analogous to the rolling of a driving-band on & drum, 

It will be seen that, instead of pressing the spring at a 


fixed point in order to compensate the pressuré exerted on 
the pulley, the same result may be obtained by a series of 
springs acting either together or separately. “For instance, 


with four springs of equal power the ressure on 
the pulley may be varied in the relation of T to 
In order to destroy the adhesion of the it is suffi- 


cient to draw it at one of its extremities inside the pulley, 
or simply to roll round it a cord fastened to a fixed point 
at one end, and drawn away by a lever at the other. Im- 
mediately the spring ceases to touch the pulley, the latter 
becomes free and can no longer transmit motidn. The ad- 
hesion of the spring can, beside:, be rendered variable be- 
tween very wide limits, by varying the pressure on the 
spring ; 80 that a weight, which, when running free, descends 
at the rate of several metres a second, may, at the wish of 
the operator, be lowered only one millimetre ins minute, 

The hoist, worked by hand, to which this ‘@pparatus is 
fitted, consists of—1. A hollow pulley, into w! is inserted 
a circular spring with a leather packing ; 2. A’sbaft, fitted 
with a handle acting on the spring, and uently on 
the pulley, through the medium of a hollow disc and of a 
cam; 8. A ratchet wheel and catch; 4, A frame; 5. A 
pair of toothed wheels; 6. A heart-wheel ‘acting on the 
links of the chain; and of several accessory” pieces. The 
central cam is firmly hafted to the shaft, it strikes against 
the projections of the hollow disc, and foreés'the latter to 
turn with it when the handle is worked in & ¢értain direc- 
tion. This disc in its turn actuates the spring by means of 
a projecting tooth fixed at one of the extremities of the 
spring, and penetrating into the disc. The cam and the 
other extremity of the spring are united by a small pitch- 
chain passing over an intermediate axis, so that by work- 
ing the handle in a contrary direction the spring is detached 
from the interior of the pulley, and the whole or part of its 
adhesion is removed. 

Thus, when the load is attached to the chain, the handle 
need only be turned in a certain direction in order to set in 
motion the heart-wheel, which effects the raising. If the 
turning of the handle is stopped, the catch prevents its 
motion in an opposite direction, and the load remains still. 
By pressing on the handle in an opposite direction, the 
pulley is rendered free, and the load descends more or less 
quickly, according to the degree of adhesion allowed to the 
spring. m 

This apparatus is very simple, and its eels no ap- 
prenticeship. Should the handle be let cot 
continue to descend, and the handle itself does’ mot acquire 


a rotary motion in the opposite direction. is a con- 
siderable advantage. In ordinary raising jaratus, such 
as windlasses, hoists, &c., if the brake is Managed, if 


lets go his lever, the load communicates handle a 


the man, owing to inexperience, idleness, or any ifs. he cause, 
tothe 
velocity so great that it sometimes breaks, ami the part 


broken off is projected and wounds or k present. 
The possibility of momentarily ex fF A considerable | . 


power upon handles, often permits weights to be raised 
which are much greater than are intended by calculation ; 
the chain is overstrained and breaks, thus occasioning acci- 
dents, the more serious in ce of the greater weight 
of the load. Cases of violént ascribable to the de- 
fective condition of windlasses or ‘to thé awkwardness of 
workmen are frequent, especially in builders’ and contractors’ 
yards ; and one might enumerate hundreds of accidents and 
delays at railway stations, in Warehouses, manufactories, 
and other important works, Which are traceable to the same 
causes. Various arrangements lave hitherto been designed 
in order to remove these disadvantages and to avoid these 
dangers, but up to this time none have sufficient 
security. The apparatus which we have desc promises 
well in this respect. OU aaa 
Messrs. Mégy, De Echeveniaaid Mamie bate taken 
out a patent for their sel f-acting»brake, which’ has already 
been showa at the Lyons Exhibition, The principle of the 








out of gear wi 
than | shafts, wii t the 
regulations at’ will “of; 


cannot | it i 





Couplings'on this. eas, according to the in- 
ventors, the phen + peg ting ae be thrown in and 
ver the velocity of the 

“They further permit the 
3 to be transmitted, and, 
consequently, ‘protect the 1 "gid other parts of the 
machinery against the effects of shocks and overloading. 
This elastic attachment has likewise been applied by the 










inventors to toothed wheels, and allows the regulation of the 
power transmitted, and its I t to the dimensions 
of the parts, thus preventing rt occasioned by excess 
of work, ~“% Hneur gene as 

Jot POR Ane Pres. 

The director of the Siagne las invented a joint for 
earthenware : t advantages from the 
point of view | jity, and which permits 
the general “tise of pipes of ‘ff tfor water mains. The 
difficulty of obtaining joi ently water-tight had 
hitherto opposed setious obsteeles t6 such an application. 
We borrow the of the new system of joints from 


description HW 8} 
the Bulletin de la Sovidté des: Eeotesd’ Arts et Métiers for 
July, 1872. 


The parts of the Grint Boe juxtaposition are 
cylindrical, scored on th ‘ace, and covered by a 
socket of greater diameter, having at its two extremities two 



















flanges which fit the cal Surface of the pipes. A 
rectangular opening at r part of thesocket is intended 
to give passage to the liquid cei it which fills the interior 


of the socket arid penetrates into the scoring of the pipes. 
whole, formed by the 


When the cement is dry, the ¢ : 
pipes, the and cement, affords a perfectly water- 
tight joint. is, how 


on precaution to be ob- 
served in thé manufacture of this joi 


| join The cement must 
be prevented from into tl 
through the space left open een 
This is effected by an india-r 1 


interior of the pipe 

8 two ends to be joined. 
ll fixed to the extre- 

mity of a tube, the other end of w 

tap. The Wall is introduced uninfii 

the pipe at the part where the jot 

the tap is closed and the cement is 

ball prevents the cement from into the interior of 

the pipe. When the cement the tap is opened, the 

ball becomes disinflated and is withdrawn. 

These joints have resisted pressures of thirteen atmo- 
spheres, attained in experiments with an hydraulic press. 
In practice, however, a much Téwer resistance must be 
anticipated. Besides which, earthenware pipes cannot of 
themselves support such high 
tional cases, and it is useless to 
resistance greater than that of th 
use of the new joints to cases whet 
ceed fifteen metres of water, . jenware mains may be 
laid as well as those of metal, 4 d muck cheaper. 


SAFETY VALVES AND Si STEAM IN MOTION." 
engineers 


ich is provided with a 
ted into the interior of 
it is; it is then inflated, 
Oured in. The inflated 


from the joints a 






fe pressure does not ex- 


it is a Board of the area of the locked 
up safety valye shall be not half a square inch for 
each square foot of ly regulation with’ re- 
ference to area of 
ping Act, is in addition to 
as to have an area 
not less, and’ than the area of and 
pressure on that valve.”” the surveyor is quite 
N of area of 


ar weal and the 

to open, engineer 
know whether it i regulation was 
more up valyes 
were so : nee! that he could 
neither a8 when steam was up. 
“To be out of the control of is now very 
perly interpreted to be in’ 


torts 


and the Board did not a 
industry, but they p i | 
what the manufactures oe boone 


factory. 

















By confining the of 


pulley, loose on the # } with a 
ni- | pinion intended to n of the first shaft to ie 
a second one, in thé . On the first shaft | Sy 
fitted with a series of 





Fourth. Instead of direct loading, indirect by lever and 
smaller weight has been introduced. 

Fifth. The Board of Trade have been asked to allow springs 
to be substituted for the dead weights in the loading of 
locked up safety valves. 

will apats af tie fk wad quscnd of thes plans by 
saying that I consider the first as hazardous, and the second 
as quite justifiable. oo en Sone ie See ee 
third, fourth, and fifth of these remedies. I pur- 
plied a we oy en amd ree ny gad 
1 time, i to 
behaviour of steam. I will endeavour to write what 
I have to say in or to exhibit it in in- 
subject, be explained only by the ao of the higher 
sul can i use her 
mathematics ; I Sesiat I gen to. pul these & i 
simplest form, and should any reader, really anxious to follow 
me, come to.a dead lock, if he writes to me I will try to re- 





pressure as in these excep- | the 





















































Sept, 20, 1872.] 


ENGINEERING. 





= 
Fo= Fo <1) Will pase through an opening of 
lin. area in one second. Through the half-inch allowed per 
foot of firegrate there will escape per second. If the 


steam be 551b. by gauge, that will be half a pound of steam. 

second. But fer every half inch of valve there is only 
it. of firegrate, and only one-fifteenth_of a pound of steam 
per second. The half-inch opening is therefore not required, 
and most certainly will never be used, the valve will, in this 
case, never open further than to ths of the prescribed area. 
For a expression we have this. The proportion of 
full area to which the valve will open to allow all the steam 
to escape will be 

The steam raised per second per foot —__ 
The steam escaping a second per half-inch 

ee a 


("=5-- 





ib io P* 
For steam 78 lb. by gauge we have the area of opening= 


_ os me th of the area of the valve, and for steam 32 Ib. 
78+15 10 


by gauge we have the area of opening= % 1 tof the 


82+15 5 

area of valve. When a valve opens (not lifts, but opens) 
one-fourth of its diameter the area of opening is equal to the 
area of valve. This happens because the area of a circle is 
the circumference multiplied by half the radius, which is, of 
course, equivalent to an opening all round the circumference, 
and of a breadth equal to one-fourth of the diameter. Our 

q 


expression 7 is a fraction, say offe-fifth or one-tenth. If 


then we multiply Poy this fraction, we will get the breadth 
of opening really necessary to allow the the steam to escape. 
It will be> x 23=74 D 
4 P P 

This is opening, not lift. Safety valves are lly made 
with conical bearing surfaces, bevelled to 45°, for these the 
lift is to the opening as ten to seven, therefore’#P = 


10D 





is the lift required. For example, a valve 3in. dia- 


3P 
meter for steam 851b.by gauge would have to wines? x 


_Sin. — 10 one-tenth of ‘atiinehto allow the steam to 
85+15 100 

escape as fast as it could be uced. Of course I mean 
that the valve has one half-ineh of area for each square foot 
of firegrate. 

This seems to be a very small lift, and it is this fact which 
has led to the proposal to reduce the area allowed, and to use 
a greater range of lift. 

Safety valves are intended not only to allow the steam to 
escape as fast as it is made, but to do so without allowing of 
any material increase of the presgure in the boiler beyond 
that for which the valve is loaded. It is evident that to lift 
the valve at all, the internal pressure must exceed the pres- 
sure of load. To what extent will that excess reach when 


the safety valve has opened D or if conical has lifted 


~ D> 





3P 
This lift is that required under the most favourable con- 
ditions, with perfectly dry steam and with the best form of 


outlet. 
It may be thought I am here a 7 leader for small 
valves. | am pra the case as I find it, T think impartially, 


the above are theoretical deductions, and should 
cileable with the following, a practical result. : 

I this day experimented on two ft boilers, connected. 
Total firegrate 26 square feet area, with four safety valves 
loaded by lever and weight in the common way to 51 Ib. 
pressure. Each valye is 3in. diameter, and therefore the 
area of the valve is more than double the half-inch per foot 
of firegrate, being 28 square inches for 26 square feet of fire- 
grate. All the valves were in fair working order. Arranged 
to have good fires before the dinner hour. 

— in 
bs. 


recon- 


48 Engine stopped. 

m. 50 Safety valves all breathing. 

»» 514 Valves all blowing. 

» 55 Valves blowing strong. 

» 58 Steam escaping prevents marking lift. 

» 7 5, 60 Can hardly see gauge for steam. 
Pressure was evidently still rising fast. We then opened 

the furnace doors, shut the dampers, eased one of the valves, 

and started the engine to reduce the pressure. 


Pressure in lbs. 
1h, 12 m. 58 Steam clearing away. 
ay 38 ,, 50 Engine working. , 
The impression made upon all present is that these boilers 
have not too much area of valve. Had we taken out the 
levers and pins, and carefully cleaned, eased, and oiled the 
joints, the result might have been different. But the trial 


m 
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2 
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Society oF Enerngers.—Arrangements 
for a visit of the members and associates of the Societ 
Monday next to the works of the Great Eastern Railway 
Extension to Broad-street (now in course of construction), by 
engineer, Mr. Edward Wilson. On reach- 


sek of Shes seas Sis setae wie pened 








APPARATUS FOR OBTAINING BORINGS 
BY DIRECT PRESSURE.* 

Tae purpose for which this apparatust was designed was 
to enable i M the trus. bottom, or hard bed 
could be made by the use of the usual wed i 

I ays oe i x lek Derestenset of 

t was foun e 0! nD 
New York that, sales to Sioeaeti from passing vessels, to the 
eddies caused by the currents in the slips, and 
and fall of the tide, the borings obtained by the ordinary 
means used in such cases, were not to pre wpenghe pe 
ace' , could be had with difficulty at the best, occu- 
pied so long a time in making, that they decided to endeavour 
to obtain some apparatus by which the work could be more 


ly pushed. 

At the suggestion of Mr. John D. Van Buren, jun.,a mem- 
ber of this iety, connected with the department, the 
machine now described was designed, and I desire to ac- 
knowledge my indebtedness to Mr. Van Buren, and also to 
Major Watson, of the same department, for valuable sug- 
gestions in regard to the original design, and to the subse- 
quent improverfients thereon. 

It occurred to me that direct pressure might be ng og 
to force the tube through the overlying strata, from act 
that no difficulty had been experienced in oe for 
water through gravel, sand, and clay, and even — the 
softer species of rocks, and that that which been 
accomplished by percussive force might be as readily accom- 
plished by sustained pressure. Hydraulic pressure was chosen, 
as being the most readily controlled, easily managed, and 
most certain in its action. 

As a basis, it was decided that a pressure equivalent to 
1000 ate the square inch Paes area ap a. jae 
be ample for all purposes, is, that no pile co ‘0 

i So Massena , and uently when a medium 
uate to support that pressure either from its own density, 
or from the friction and pressure of the superincumbent cnet, 
was reached, a safe foundation upon which to build the docks 
would be obtained. To exert this pressure on the tube, the 
tube itself required to be very strong to,resist bending, when 
unsupported in the water or thin mud. A wrought-iron tube, 
having an external diameter of 24 in., and an internal dia- 
meter of 1§ in., was selected. The tube was made in sections 
of 8 ft., the weight—about 150 lb.—of each piece being as 
great as could be easily handled. The tube was secured to a 
crosshead by a contrivance which, while holding the tube 
securely, would permit it at the same time to be turned 
around. At each end of this crosshead a piston rod was 
secured, the piston to which each rod was attached, movin 
vertically within a cast-iron cylinder of 6 in. diameter, an 
long enough to allow a stroke or movement slightly greater 
than the length of a section of the boring tube. 





These ¢ylinders were supplied by means of a steam pump, | P 


of the type known as fly-wheel pumps. 

A boiler of the vertical type was selected to supply steam 
for the pump. ; 

A simple arrangement of pipes connected the pump with 
the hydraulic cylinders, and the attendant, by the action of 
a single lever, could instantly stop or reverse the movements 
of both pistons. A float or scow to carry this machinory 
had to be provided; it was desirable to have it as small as 
possible for facility of handling in crowded slips, while at 
the same time there must be sufficient displacement to resist 
the ure upon the tube and maintain great stability at 
alltimes. The larger the area of the water line, of course the 
less the scow would lift when the pressure was applied. 
The pressure to be resisted was as follows : area of Costes 
tube, 2.8752 x .7854=6.49 square inches, 6.49 x 1000 lb.= 
6490 Ib. total pressure. ; 

Twofeet draught of water was permitted, and it was thought 
that the scow might be allowed to rise 3 in. by the resistance 
of the tube, without interfering with its stability; this gave a 


resistance per inch of draft ofr = 2168.8 Ib., or an area of 


2168.8 _ 496. square feet. 


5.38 
twice the length of the beam, gave O65 = 202.90 square feet 


for one-half, or A/ 202.90=14.24 ft. breadth of beam ; taking 
into consideration the weight of the tube and connexions, the 
scow was made 14 ft. beam by 28 ft. long. Wooden guides, 
faced with iron, were erected to secure the vertical movement 
of the piston rods, the tops of the guides being braced, as 
shown on the drawing. 

A clamp to hold the tube when disconnected from the cross- 
forming a geile Merle tad extending thatagh the esow, 
‘orming a guide for , and extendi e scOW, 
a ak to toe rt the tube as far down as possible. i 
clamp could be removed, leaving a lange opening through 
the scow, so that bent tubes might be drawn through. 

ment of the clamp was such as to close of itself, re- 
maining open and allowing the tube to pass only when the 
lever was held u y done attendant ; thus the tube in bein 
hoisted could only drop, if disconnected from the crosshead, 
by the carelessness of the attendant. 

Water, to supply the cylinders and the boiler, was carried 
in tanks built in the scow, the _—— when discharged 
yh into the tanks. scow was also ballasted 
to trim 


An anchor weighing 150 lb., and 25 fathoms of chain cable, 
were secured to a windlass at each corner of the scow, so 
that the scow might be hauled into position in any direction, 
by off on one side or end, and hauling up on the 
opposide side or end. 


ciety of Gril Rogie before the American 
t wings of apparatus were published by us in our 
issue of May 17th last. . 


water line of Making the scow 
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to piston travelling faster than the 
thus springing the tube, the piston rod at the 
end was shaped, and at the end of each 
arm of the T a hole was bored, somewhat larger than the bolt 


which passed through and secured them to the crosshead. 
By this means, if one piston should advance beyond the other 
the strain from the inclination of the ead would be 


thrown on the outer arm of the T on the slower piston; and 
on the inner arm of the faster one, thus giving a leverage in 
— of the slow piston ; this was found to work very satis- 
‘actorily. 

In order to regulate the pressure employed in forcing the 
boring tube down, a safety valve was provided having the 
usual weighted arm; by pangs ‘ear weight any force desired 
could be brought to bear upon the tube; and during the test, 
before the acceptance of the machine, a pressure of 450 Ib. to 
the square inch, in the hydraulic cylinders, was carried, 
oxnietion’ to total pressure downw: of 23,850 Ib., which 
would be 3674 lb. to éach square inch of the boring tube. 

In describing the means of connecting the tube with the 
crosshead, it was stated that it was so devised as to permit 
the tube to be turned ; the object of this was to enable the 
person in charge of the work to ascertain, when the further 
progress of the tube was checked, the character of the ma- 
terial against which it bore. 

The lower end is provided with an auger bit forged of 
heavy steel, and a sample of the last ground entered gene- 
rally adheres to the waeedide of the shoulder of the bit. 

In operating the machine the crosshead is first raised to 
the extreme elevation, and as much of the tube is connected 
and passed through the guide hole, as will enter without 
pressure; it is then further forced down until the strength 
of four men can force it no further by pulling upon it with 
their hands. At this depth it is considered that a pile will 
begin to hold. The crosshead is then clamped to the last 
length of the tube, and pressure applied ; when the pistons 
have reached the bottom of the cylinders, the crosshead is 
disconnected, and raised—if the ground is soft, to its full 
height—if in hard ground, to a height of about 5ft., and 
being again clamped, is forced down to the end of the 
stroke. The reason why the full stroke is not given in hard 
ground, is on account of the tendency of the tube to spring, 
-and bind in the guide, when the pressure is great. The tube 
is also frequently turned around, as it is found the boring 
roceeds more easily when this is done. 

Additional lengths are added, and this process is continued 
until the safety valve lifts, showing that the requisite resist- 
ing material has been reached. The process is then reversed, 
and the tube withdrawn. The safety valve will sometimes 
lift before the depth at which it has been expected the tube 
would stop has been reached; this generally is caused by 
boulders. If, after turning the tube, and applying the 
pressure several times, the tube will not work clear, it is 
withdrawn, and the position of the scow slightly altered ; 
when the tube is again driven down, two or three soundin 
will suffice to show the character of the obstruction. 
some cases, the tenacity of the soil is such, that the scow 
will be drawn down by the attempt to withdraw the tube 
until the deck is at the level of the water; the continued 
strain caused by this immersion, after a short time, is suffi- 
cient to overcome the bar gn 

In 50 ft. of mud, sand, and gravel, the average time oc- 
eupied is 45 minutes, which includes withdrawing, un- 
coupling, and recording. inarily seven to eight soundings 
are taken in six hours. The test length of tube, so far 
used, has been 114 ft., and the greatest depth penetrated has 
been 87 ft. 10 in. 

The machine has been in actual operation over a year, and 
during that period over 1500 borings have made ; 
nearly 600 from September Ist to December 31st, 1871. It 
has been successfully worked in 60 ft. of water, and has been 
used in all weathers. 

It is not claimed for this machine that the strata can be so 
accurately defined as by the usual boring-rod, where the 
apparatus can be stationed upon a firm foundation; but it is 
claimed that, where borings are needed to establish the depth 
to which piles must be driven, or foundations carried down 
for piers of wharves, bri or other structures, all the data 
necessary can be obtained by this machine in much less time, 
and at less cost, than by the use of boring-rods. The 
amount of pressure required, and the sound transmitted 
through the tube when turned, show, with considerable 


accuracy, the nature and extent of the strata through which 
the tube is being forced, as shown in the profile of soundings 
south of Pier 1, 


orth River, where, over! ving the rock, is a 
bed of stiff mud, over which is a layer of gravel, and above 
this a later deposit of mud. The point at which the tube 
met the surface of these various deposits was shown by the 
difference in the pressure required, and the depth at once 
read off and recorded. 








American Locomorivges.—Seven locomotives have been 
shipped from the Baldwin Locomotive Works, Philadelphia, 
for Russia. The Baldwin cco pore yee ives and 
tenders in various stages 0 gress for railways extending 
from New England to far-off Oregon. Some of these are 


for Maryland, some for Reig igs wh — Sane Pome ri ; 
and others in are a 

stre' away somite: $a h what were once con- 
sidered im) mountain districts of California, to 


meet another line stretching out northwards towards the 
same region. 
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DETAILS OF FILTER BEDS AT THE DUNKERQUE WATER WORKS. 
M, PAUWELS, ENGINEER. 
(For Description, see Page 206.) 
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THE MACHINERY ANNEXE AT THE VIENNA EXHIBITION, 
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On page 155 of our number for August 30th we gave an 
engraving showing a transverse section of the machinery 
annexe at the Vienna Exhibition, explaining the general 
- arrangement of the shafting and machinery, and we at the 
same time published a summary of the answers to a number 
of questions of importance to exhibitors which had been 
received from Baron von Schwarz-Senborn, the Director- 
General of the Imperial Austrian Commission, by Her 
Majesty’s Commissioners for the Vienna Universal Exhibi- 
tion. We now supplement these particulars by giving 
further views of parts of the machinery annexed, which 
will serve to explain the arrangements more fully. 

As will be seen by reference to the general plan of the 
whole Exhibition, which we published more than a month 
ago (vide page 122 of our number for August 16th), the 
machinery annexe will be totally distinct from the main 
block of buildings, being separated from the latter by a dis- 
tance of about 200 yards. The annexe will be 797.14 
metres, or 2615 ft. long, and will consist of three spans, the 
centre span having a clear width of 28 metres, or 91 ft. 
10 in., while the side spans each give a clear width of 
8.534 metres, or 28 ft. As will be seen from the cross 
section we have already published (vide page 155 of our 
number of August 80th), the side spans have lean-to roofs, 
reaching about half the height of the central or main 
building, there being thus ample room above the side- 
roofs for the introduction of windows for lighting the 
annexe, and there being thus no occasion for skylights. 
The arrangement of the windows is shown by the views 
given in Fig. 4 on the present page, this figure being drawn 
to the same scale as the cross section already referred to, 
and one half of it being a longitudinal section, while the 
other is an external elevation. It will also be seen from 
this figure that the side walls of the central portion of the 
building are pierced with a series of arches of about 20 ft. 
span, so that there is a free communication between the 
central and side spans. 

Down the centre of the middle span is to be constructed 
a gallery supported by cast-iron columns, as represented in 
our cross section, and as also shown to a larger scale by 
Figs. 1, 2, and 3 on the present page, these views being re- 
spectively a side elevation of a short length of the gallery, 
a cross section, and a part plan. By this gallery, and bya 
corresponding range of columns fixed along the side walls, 
will be supported the rails on which the travelling cranes 
will work, these cranes thus spanning the space devoted to . 
machinery. The rails on which the cranes will run are to 
be 6.4 or 21 ft., above the ground level, and their 
gauge will be 10.5 metres, or 34 ft. 5§ in. from centre to 
centre of rails. Besides carrying the rails for the travelling 
cranes, and supporting a raised promenade, the columns of 
the central gallery will also have fixed to them the 

blocks for the shafting from which the 
will be driven. As will be seen from 
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space devoted to exhibits is 6.534 metres, or ?1 ft. hie 
there thus remaining a gangway 2 metres, or 6 ft. 6} in. 
wide. These spaces devoted to machinery are shown by an 
outline marked by shade lines in our cross section already 
referred to. 

Down the gangways at the sides of the central span are 
to be laid lines of rails of the ordinary gauge, so that ex- 
hibits can be brought right into the building on the railway 
trucks, and lifted from the latter by the travelling cranes, 
and deposited in their places. Altogether the arrangements 
of the annexe appear to have been well thought out, and 
the coup d'eil which will be presented from the gallery—a 
range of machinery in motion extending for nearly half a 
mile—will be something which has never been previously 
witnessed, and something which it would alone be well 
worth going to Vienna to see. Weare glad to learn, too, 
from inquiries we have made, that not only is it certain 
that the vast annexe of which we have been speaking will 
be fully occupied, but that it will be necessary to provide 
several subsidiary annexes in which machinery in motion 
will also be exhibited, 








THE DUNKERQUE WATER WORKS. 

We last week published under the above title an account 
of a covered reservoir constructed under the fortifications of 
the town of Dunkerque for storing the filtered water for the 
supply of the town; and we this week propose to supple- 
ment this account by describing the filter beds through 
which the water is passed before being pumped up to the 
storage reservoir. The construction, of these filter beds is 
shown by the two-page engraving which we publish this 
week, while on page 204 we give illustrations showing in 
detail the arrangements of the various valves and the mode 
of actuating them. 

As we mentioned in our former article, the water supply 
derived by the town of Dunkerque from the Bourbourg 
Canal is 1500 cubic metres, or 330,000 gallons per day. 
Taking the delivery of the filters at 4 cubic metres per 
square metre, equal to 81.7 gallons per square foot, the 
filtering area required would be 375 square metres, or 4036.5 
square feet; but taking into consideration the fact that one 
compartment will generally be laid off for cleaning, M. 
Pauwels, the engineer of the works, has provided an area of 
500 square metres, or 5382 square feet, this area being 
divided out equally between the four compartments of the 
filter. 

Referring to our two-page engraving it will be seen from 
Fig. 1, that the filter consists of four compartments placed 
side by side, these compartments having vertical sides, as 
shown by the sections, and being divided from each other 
by cross walls. The section of these cross walls is shown 
by the left hand part of Fig. 3 from which it will be seen 
that they are 3 ft. 1} in. thick at the upper part, but that 
the thickness is increased to 5 ft. 7}in. at the lower part, so 
that each wall may be traversed by a culvert as shown, this 
culvert being 1 ft. 9} in. wide at the widest part. Each 
compartment of the filter is 52 ft. 5in. long by 26 ft. 8 in. 
wide at the bottom, and each is provided with its own in- 
dependent inlet and outlet pipes, overflows, &c. 

The water from the canal is conducted to the filters 
through a culvert 4 ft. 7 in. high by 2 ft. 7} in. wide, formed 
in one of the side walls, and of which sections are shown on 
the right hand sides of Figs. 8 and 6 of our two-page en- 
graving, this culvert being furnished with an inlet valve 
for each compartment. The arrangement of these valves 
and of the passages through which the inflow takes place 
is shown to an enlarged scale by Fig. 1, page 204. In the 
wall which forms the other side of the range of compart- 
ments there are constructed three culverts, one above the 
other, the two upper ones being each 4 ft. 7 in. high by 
2 ft. 74 in. wide at the widest part, while the lowest culvert, 
which is Q-shaped, bas a height of 1 ft. 9}in. and a width 
of 2ft. 7} in. Of these three culverts the upper one serves 
to supply the water for washing out the filter, the second 
receives the filtered water and conducts it to the pump well 
shown at the left of Fig. 2 of our two-page engraving, and 
at A in Fig. 1 ; while the third and lowest culvert is arranged 
so that the filters can be emptied into it as is shown by 
Fig. 5 on page 204. Besides being employed for washing 
out the filters, the upper culvert can also be used for 
conveying to the pump well unfiltered water, while the 
second culvert can also be used for the samé purpose, 
the water in this case being conducted direct from the 
supply culvert through the culverts which traverse the 
division walls, and the openings into which are furnished 
with valves as shown in Fig. 2 of our two-page engraving. 

When one of the compartments of the filter has to be 
cleaned, the progress is effected as follows: The inlet 
valve and the valve through which the filtered water flows 
into the delivery culvert (see Figs. 1 and 4, page 204) are 
shut, and a valve with 15) in: opening (see Fig. 6, page 204) 
is opened so as to admit the water below the filtering 
materials. The water thus admitted rises up through the 
bed of the filter, cleansing the materials, and finally flowing 
off through a valve of 11}in. opening into the upper culvert, 
as shown in Fig. 7, page 204. The difference in the 
diameter of the inlet and outlet valves is for the purpose of 
maintaining a certain head of water upén the filter bed 
during the cleansing operation, and by this means avoiding 
a disturbance cf the filtering material. 

The water used for cleansing the filter is conducted by 
the upper culvert into a pump well, situated by the side 
of that which recejves the water to be used for the supply 











of the town. From this second well the waste water is 
raised by a small engine and discharged into the town 
sewers. 


A peculiarity in the filter beds we have been describing 
consists in the filtering materials adopted. The top sur- 
face consists as usual of find sand, but for the supporting 
layers M. Pauwels employs, in place of gravel, washed coke 
dust, or culm (escarbilles), the various strata being dispersed 
in the following order, commencing at the bottom : 

Thickness 
in inches. 
Bricks laid open on edge... ae ies 5.12 
Perforated tiles set in Portland cement ... 1.18 
Calais pebbles em oe +# cee 5.9 
Washed ¢ coke dust, moderately coarse 2 in. 
ne ie fine dis we 8 in. 6.0 
mi “< very fine | - 3m 


Total 26.00 
The exper‘ence with this filter has been very satisfactory, 
and the filtration has been found to take place at the rate 
of 8 cubic metres per square metre (equal to 183 gallons 
per square foot) per twelve hours. The top of the filtering 


materials in the filter is 8 ft. 11} in. above datum, while | profi 


the level of the water in the Bourbourg canal is usually 
11 ft. 64 in. above datum, and if no means were taken to 
reduce it the head of water upon the filter would thus be 
8 ft. 7pin, But a head of 1 ft. 4in, to 2 ft. 8 in. is 
found to be sufficient, and it is the practice, therefore, to 


maintain the water in the pump well at the level of about | ; 


9 ft. 10 in. above datum, the effective head on the 
filter beds being thus reduced to about 1 ft. 7} in. When 
the canal is out of use the water level sometimes falls as 
low as 5 ft, 11 in. above datum ; but even in this case, by 
lowering the level in the pump well, an effective head of 
1 ft. 113 in. can be obtained, which is sufficient. 

The walls, &c., of the filters we have described are con- 
structed in brickwork, the mortar used, and the concrete 
employed in the foundations being of the same character as 
that used in the construction of the covered reservoir, and 
of which we gave the compositions when describing that 
work. The total cost of the filter was 26962 In conclusion, 
we shall state that we are indebted for the particulars of the 
work to our excellent contemporary, the Annalles In- 
dustrielles. 





NOTES FROM THE SOUTH-WEST. 


Gas at Bristol—The Bristol Gas rg rt have given 
notice of an advance in the price of its gas o per 1000 ft. 


Proposed New Docks on the Avon.—A plan has been 
on view at the Commercial-rooms, Bristol, for some new 
docks on the Avon. It has been ay or by Sir Charles 
Fox and Sons, of Westminster, who having carefully sur- 
veyed the river, are of opinion that the work is practicable, 
and may be accomplished without drawing upon the re- 
sources of either merchants or ratepayers. It is proposed 
to form a dam across the river at a point nearly on a 
level with the Avonmouth Dock, which would keep the 
water in the river always at the high-water level. Then 
the Avonmouth Dock being used for the acco tion 
of ocean st 8, it is proposed to arrange with the dock 
company for an entrance to be made at the upper or port 
side of the dock, for the passage of lar vous tate the 
river. An entrance for small vessels woul 





between Dumball 
Dock, to prevent a side wash in a northerly direction. 
These plans would give an extent of several salle on both 
sides of the river, which will be available for the formation 
of quays as the circumstances of trade might require. This 
extent of quays, it is suggested, should be classified and 
appointed to different branches of trade,as may be most 
convenient, so as to avoid unnecessary cartage and trans- 
shipment. 

Rhymney Iron Company ( i 


negociating for the purchase of the Iron Works, 


which are among the most valuable in South Wales. The | ang 


dividend of the Rhymney Iron Company for the year 
ending June 30, 1872, was at the rate of A per cent. per 
annum. 


Steam Coal Colliery Proprietors’ Association —A 
ing of this association, i over by Mr. Elliott, 
M.P., has been held at to deputation 
from the colliers at work in the collieries in the Taff 
and Aberdare districts, included 
Macnamara in February last. At the close of the 
a meeting of colli i was 
and certain terms agreed upon on which the 
should be paid for the future. Mr. poe ghey we 
address on alleged inequalities of the award, and he 
that the object of the men was to 
to a board of arbitration, to consist of equal 
masters and men, to whom all disputes could be referred. 
i for some time, but the meeting 


| 
| 


The question was discussed 
eventually broke up without passing any ution. 
Tin Plates.— The tin-plate workers in wansea district 


have decided to work four in the week, owing to 
the price of materials. — 


Water ey eee at Yeovil may 
now be said to be completed. Part of the mains have been 
tested, and it is anticipated that the town will be supplied in 
the course of a few days. 

Trade of Cardiff{—The exports of coal to 
from Gariit in Atvant amounted to 220,827 tons. In this 





; 
F 
i 
: 
i 
F 
F 
8g 
5 
8 


i 
F 
i 
a 
i 
i 

i 


j 
: 
é 
é 
i 
§ 
2 
| 
E £8E 


Railway.—A meeting has been 
ider the desirability of constructing a 
line of railway between Exeter and Chagford. The 
feeling appeared to be in favour of a narrow-gauge line. 
The Loughor Collieries.—A good business continues to 
done in the collieries in the Loughor district. One colli 
is nearly at a stop through the want of colliers, the 
ing 7s. per day. The colliers at the Broadoak i 
have given notice for an advance of 20 per cent. in 
eee 12} per cent. has been offered them, which has 
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NOTES FROM SOUTH YORKSHIRE. 
8 


HEFFIELD, Wednesday. 
Dividends of Local Iron Works Companies.—The Staveley 
Coal and Coke Company’s report for the year shows a net 
it, after paying out of revenue all expenditure on 
sufficient to pay a dividend of 87. per share on the 
shares (607. only paid up), and 1/. 6s. 8d. on the new 10/. 
shares free of tax. This makes a total of 127. and 21. re- 
spectively—24,000/. is carried forward to next year’s ac- 
i ber six blast 


up shares, making the 
ces eit 61. for the year, in addition to which the reserve 
fund is credited with 10,0007., and a good balance carried 
forward to the present year. 
New Ventilating Shaft at 8S: idge.—The Sheepbrid, 
Coal and iron Company Limited  eatbreuboand collieries 


been driven, not only for ventilating purposes, but so 
Mesield pls eargiem water may, bo pamged from the Dunston 
shaft, where there are powerful Cornish pumping engines. 
The ventilating will, as soon as the new shaft is finished, be 
carried out by means of a Guibal fan. The shaft is 10 ft. 
in diameter, 100 yards in depth, i ; 
with 6 in. brick work. The area of the Dunstan pit is 
600 acres, and that of the Nesfield one 250 acres. The fan, 
which is being made by Messrs. Oliver and Co., Chesterfield, 
is 30 ft. in diameter, and 10 ft. wide, and will be driven by 
two horizontal engines. These latter are each of 25 horse 
power, with 24 in. cylinders and 24 in. stroke. The boilers 
are each doubl “fiued 22 ft. Gin. long, and 6 ft. 6in. in 
diameter, each flue being fitted with six conical Gallows, 
tubes. Mr. Wilde, colliery manager to the company, super- 
intends the carrying out of the work. 

The New Line between Leeds and Wetherby.—About last 
Christmas the North-Eastern Railway Company commenced 
the construction of their new line between Leeds and 


M4 


Of the latter that over the is largest. It 
consists of two 120 ft. spans, with a central com! of 
two cast-iron cylinders. There is, in addition, a b of 
100 feet span over the Leeds and Wetherby turnpike, near 
Bardsey. The line joins the Harrogate and Church Fenton 
branch about 200 M 


Harrison of Newcastle and London, are engi- 
neers, and Mr. is resident engineer. 
New Collieries Derbyshire.—The first sods for two 


the strata contains very valuable firecla 
at but a d . The ironstone on the estate is 


The S Memorial Hall.—At the next general 
ref ee 
Chester ot from the council of that 
al consideration, urging upon 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. nications 
may in future be addressed to Mr, GEorGE EpwarD 
Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mn. Cuartzs Gr- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








NOTICE OF MEETING. 

Souta Wa ks INsTITUTE OF ENGINEERS.—That the next General 
Meeting of this Institute will be held at the King’s Head Assembly 
Room, Newport, on Thursday the 10th of October, when the Chair 
will be taken, at Twelve o'clock at noon, by the President, Mr. T. 
Dyne Steel, M. Inst. C.E. The Minutes of the last General Meet- 
ing will be read and confirmed; Candidates for admission as 
Members will be ballotted for, and the names of those elected will 
be declared; and New Members, previously elected, will be for- 
mally admitted by the President and s' the Roll Book. The 
discussion of the following papers will be proceeded with :—On 
“The Avon Valley Mineral District,” by Mr. David Thomas. On 
“ Bond’s Patent Keyless Chair,” by Mr. Edwin Richards. The 
following —— will also be read: On “The Miner’s Compass,” 

2. 


ay - ga James. On “The Use of Compressed Air for 
. inding and ping Machinery Underground,” by Mr. J. 
nape. 
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THE METROPOLITAN RATILWAY.* 


Tr is not our province to record the variations of 
the railway share market, nor to analyse the financ- 
ing expedients occasionally r to by boards 
of directors, and under ordinary circumstances, 
therefore, we should not have thought it necessary 
to comment on the exposé which has recently taken 

lace of the affairs of the Metropolitan Railway 

omp.ny. But this particular exposure has been 
attended with a circumstance which gives it a special 
interest to our profession, and it therefore becomes 
our, to direct attention to some points which 
thosé who propose to revolutionise the manage- 
ment of the eos ede affairs will do well to ex- 
plain. The special circumstance to which we allude 
is the extremely sudden dismissal of Mr. Burnett, 





* It is only just to Mr. Burnett that we should state that 
this article was written and in type some days before the 
appearance of that gentleman's leter to the Times which we 
reprint on page 214. Tho statements of Mr. Burnett ful 
corroborate our facts whi 


We prefer, however, to give our article as written, 
as it sim opinions arrived at exami- 
nation data which were at the command of all 


.| matters into consideration, an analysis is made of 


who has ever since the opening of the Lb re 
line held the position Cf Foakliin’ bdintiet and loco- 


motive superintendent. Legally we know that a 
locomotive superintendent is a servant of a rail- 


way company, and can, like any other seryant, be 
dismissed summarily by the board of directors, with 
an allowance of salary in lieu of notice ; but, pa 
éally, it is extremely rare to find this power of sum- 
mary dismissal exercised ; and we hold that it is only 
under the most exceptional circumstances that it is 
morally justified. The fact is, thatalthough a locomo- 
tive superintendent is as we have said, legally but an 
ordinary servant of a company, yet practically he 
is something very much more. e position which 
he holds is really a public one, and it is only just, 
therefore, that he should beso treated, that no mis- 
construction can be placed on that treatment by the 
public generally. That Mr. Burnett has been treated 
in such a manner as not only to permit but almost 
to court such misconstruction is evident from the 
comments which have already appeared in the public 
press, and it is this fact which specially induces us to 
allude to the matter here. 

As everybody knows who has paid the slightest 
attention to the matter, the exposure of the state 
of the Metropolitan Company’s affairs originated in 
a report made by a couple of new directors, Messrs. 
Pochin and Whitworth. The report of these 
gentlemen, as published in the Times, stated that : 

A brief inquiry into the ing of the engineer’s 
department had been sufficient to satisfy them that it re- 

uired more active supervision from the directors. Mr. 
was acting i without control, and had 
assumed the right to spend what sums he pleased upon the 
painting of stations and other such repairs, as well as upon 
repairs of the permanent way. He, however, had now left 
the company’s service, and they would be much disappointed 
if his-successor did not materially reduce the charges under 
the heads: 1, the maintenance of the permanent 
way ; 2, ing the company’s engines ; 3, the of 
stores and materials. They thought that sev: thousand 
pounds per annum might be saved upon the items of water 
and gas alone. 
1 is of course possible that Messrs. Begin. sod 
hitworth may be possessed of an unequalled 
knowledge of the details of railway engineering and 
management ; but a perusal of the above paragraph 
nevertheless, conveys to us the impression that 
their ‘‘ very brief inquiry” into the management of 
the engineer’s department of the Metropolitan 
Railway had not greatly enlightened them as to the 
character of an engineer’s and locomotive super- 
intendent’s duties, nor as to the difficulties in the 
way of materially reducing the expenditure on a line 
even if it bé but moderately well managed. Clear 
evidence of the very “‘ brief” character of their in- 
uiry is to. be found in their statement that ‘ they 
thought that several thousand pounds per annum 
might be sayed upon the items of water and gas 
alone,” whereas the half-yearly reports show that 
the whole cost of water for the locomotive depart- 
ment is but about 2250/. per annum! The cost of 
the gas for the locomotive department would not 
probably exceed some 50/. per annum, while as to the 
permanent way department—the only other de- 
partment under Mr. Burnett’s charge—the only gas 
used in connexion with it is that burnt in lighting 
up the tunnels while irs are going on; and if 
we allow, say, 400/. or 450/. for this source of 
expenditure, we shall still have but about 2700/. 
per annum as the sum from which Mr. Burnett’s 
successor is to save ‘‘ several thousand pounds” ! 
Unfortunately Messrs. Pochin and Whitworth do 
not favour us with information as to the amount 
of saving they expect in the maintenance of the 
permanent way or locomotive working, and they 
merely remark that they would be ‘ much disap- 
pointed” if Mr. Burnett’s successor did not ‘+ ma- 
terially reduce” these charges. Nowin considering 
this matter it must be borne in mind that the 
Metropolitan is a purely exceptional line. It is 
subj to a heavy traffic from the trains of other 
companies, it has a number of stations where the 
rails are subjected to heavy wear from the action of 
the brakes, the repairs of the road have to be done 
in a brief nightly interval of some four or five hours, 
and entirely by artificial light, while to keep the air 
of the tunnel as pure as possible the engines have 
to burn fuel costing an exceptionally pot gars and 
are eee to an extra charge for the water used 
in condensing the exhaust steam. If, taking these 


the information conveyed by the Board of Trade 
returns for the past few years, it will be found that 


ditures by stating them in percen of railway 
prem adopted, it will be found that the Metro- 
politan Railway holds an exceptionally favourable 
position. We do not intend in the present article 
to give in detail the figures upon which we found 
our views—indeed it would be almost a waste of 
time to Pe : set detailed facts to Messrs. Pochin and 
Whitw 8 surmises and expectations—but we 
me I remark that any one who chooses to take a 
little trouble in the matter can readily get at a close 
approximation to the facts for himself. We may 
me , also, that nothing is easier than to effect a 
temporary and fictitious reduction in the expenses 
of railway working and maintenance by having 
resort to the well-known expedient ‘of “letting 
down the stock,” or, in other words, by not execut- 
ing those irs and renewals which are necessary 
to maintain the rolling stock and permanent way in 
a state of thorough efficiency. e by no means 
say that Mr. Burnett’s successor, whoever he may 
be—we believe he is not yet appointed—would 
sanction such a proceeding, but we mention the 
fact to show that no pe pepe can be placed upon 
an apparent saying effected during six months, or 
even a year’s working, unless some guarantee be 
afforded that the stock{and works have during that 
time really not suffered depreciation. 

The second sentence of Messrs. Pochin and 

Whitworth’s report suggests the question as to 
what can be considered “ assumption” on the part 
of a resident engineer and locomotive superinten- 
dent? According to the report we have quoted Mr. 
Burnett “assumed” the right to spend such sums 
as he thought necessary upon the repairs and main- 
tenance of way and works. Why “assumed,” we 
should like to know? We cannot believe that Mr, 
Burnett had the right to draw unlimited cheques 
upon his company’s bankers, and we presume that 
he was, like other engineers and locomotive super- 
intendents, only able to spend such sums as were 
allowed by his directors. Within these limits—and 
we have no hint that they were exceeded—it was 
certainly his du/y and no ‘ assumption” on his part 
to execute such repairs as he deemed necessary, and 
not only this, but if the directors had placed undue 
limits upon his expenditure it was his duty as an 
engineer to protest against a course which he might 
have reason to consider false economy or, still worse, 
conducive to public risk. 
Altogether we are utterly at a loss to discover 
reasons even colourably justifying the treatment 
which Mr. Burnett has received, We have on the one 
hand the facts that he had been eight years in charge 
of the line—in fact ever since its opening—that 
during that time his conduct had met with the con- 
stant a he of his directors, and last, but by no 
means least, that during the period we have men- 
tioned 250 millions of passengers have been con- 
veyed over the Metropolitan Railway without the 
death of a single person being occasioned by causes 
under the- control of Mr. Burnett's departments ; 
while opposed to these material points we have the 
fact that he was discharged literally without an 
hour's notice, and so far as we can ascertain, with- 
out a tittle of evidence against him beyond the 
shadowy charges we have quoted. 


We are quite ready to admit that had these charges 
been brought with a fair amount of evidence in 
support of them, there would have been ample 
Ronee of inquiry into the management of Mr. 
urnett’s departments ; but even then the proper 
course to have taken would have been to carry 
out a thorough investigation, and only if the results 
of that investigation had proved decidedly adverse 
to Mr. Burnett should he have been superseded. 
Messrs, Pochin and Whitworth, in their report, 
have exposed some strange irre, ities connected 
with the stores department, and from the wordin, 
of the paragraph we have quoted (where it is sta 
that Mr, Burnett’s.successor is expected to economise 
in the purchase of stores and materials) these irre- 
ag as have in some quarters been connected with 
r. Burnett's name. ‘This, however, is utterly un- 
just. Mr. Burnett had nothing whatever to do with 


the appointment. of the storekeeper, who has ab- 
sconded. In fact, the stores de ent was 
entirely distinct from those of which Mr. Burnett 


had charge ; it was under the special care (?) of a 
stores committee selected from the Board of Di- 
rectors, and was one for the vagaries of which he 
was in no possible way responsible. The fact is that, 
as we have already stated, we are utterly unable 
to discover any justification for the treatment 








| there is nothing in the re on the Metro- 
-politan line which would tend to the san- 
guine view taken by Messrs. Pochin and Whitworth, 





Mr. Burnett has received; treatment which we 
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cannot but regard, not merely as a piece of personal 
injustice, but as an insult to the engineering pro- 
fession, which we feel sure that Messrs, Pochin and 
Whitworth, and those who have sided with them in 
the matter, will one day havé cause to regret. 


BLAST FURNACE CONSTRUCTION. 

Next to the vast increase in the size of furnaces 
we think it will be generally conceded that one of 
the most marked features in the progress of blast 
furnace construction during the past twenty years 
or so has been the reduction effected in the mass of 
materials employed in building such furnaces. An 
examination of one of the older furnaces, with its 
truncated conical form, and its enormous thickness 
of walls, is apt to convey the idea that the chief 
point kept in view in designing it was to produce a 
structure having the least possible capacity with the 
greatest possible mass of materials; while in the 
large modern furnaces, such as those erected in the 
Cleveland district, for instance, we find thin stacks, 

srotected, in some instances, by an outer casting of 

boiler plate, and often carried upon cast-iron 
columns instead of the massive pillars of brickwork 
or masonry formerly employed,. While, however, 
this progress has been made in this country, it has 
been left to a continental engineer, Herr F. 
Biittgenbach, the managing-director of the Neusser 
Iron Works, at Neuss, in Rhenish Prussia, to carry 
out the principle of building thin stacks to its limit, 
and the success which has so far attended the adop- 
tion of his plans, together with the fact that they 
appear to be little known in this country, leads us to 
suppose that some information concerning them will 
interest many of our readers. 

The leading features of Herr Biittgenbach’s fur- 
naces may be said to be that the base is entirely 
independent of the furnace proper, and that the 
stack has simply to act as the shell of a furnace, and 
is relieved of all loads such as top gallery, gas tubes, 
&e, ‘The base is formed of seven brickwork piers 
disposed in a circle and inclining slightly inwards, 
their tops being connected by arches and bya crawn 
ring, which rests in a recess formed in the inner 
side of the ring of brickwork on the top of the piers. 
The shaft which rests on the crown ring is built of 
fireclay blocks, moulded to the proper form, and is 
of a thickness only equal to the length of these 
blocks, the thickness being thus but about the same 
as that of the lining of one of our large modern 
furnaces, 

The boshes of course meet the stack in the usual 
way, and at their widest part, where they form as it 
were the base of the stack, they are well supported 
by the crown ring of the piers. Both the stack and 
boshes are hooped at intervals, and the latter is, at 
its junction with the hearth, protected by water 
boxes. Water boxes are likewise applied to the 
hearth, and the tuyeres and tymp arch are protected 
by cast-iron boxes or blocks through which water 
is kept flowing. 

‘The stack of the furnace being entirely free of all 
surrounding walls or casings, it is not strong enough 
to carry the top gallerys, &c., and Herr Bittgen- 
bach accordingly supports the top platform with its 
attachments by five hollow wrought-iron columns, 
which spring from the top of the base, and, being 
connected by, branches to the shaft, serve to conduct 
the escaping gases down to an annular reservoir in 
which any foreign matters are deposited, and from 
which the gases are led off to the blast-heating 
stoves and boilers. It follows from this arrange- 
ment that the stack of the furnace is quite free to 
expand or contract, there being no rigid connexion 
between it and the gas tubes or columns. 

The gases pass off partly through a central tube 
—which descends into the throat of the furnace 
and is furnished with a bell mouth at its lower end— 
and partly through five lateral openings, from which 
branch tubes lead to the wrought-iron columns or 
down-comer tubes, already mentioned. The throat 
of the furnace around the central tube is left quite 
open, and it is provided with a short iron chimney 
having openings through which the barrows con-tain 


ing the charges can be ag bach, that where 
nbach, 


It is claimed by Herr 
his system of construction is oo the original 
form of the furnace is maintained, as the cooling, 
which goes on from the outside, is sufficient to pre- 
vent internal corrosion or fusion of the fire-clay 
lumps composing the shaft, and that from the thin- 
ness and complete exposure of the latter — 
facility is afforded for repairs, should they be needed. 
It has been urged with some plausibility, and 
amongst others by the well-known metallurgist, M. 











Tunner, that the cooling which effected the r- 
vation of the shaft would entail a ex- 
penditure of fuel. Herr Biittgenbach, however, 
denies that the cooling is sufficient to produce such 
an effect, and the results which have been obtained 
by his furnace certainly give great force to his 
opinion. 

As we have already said, Herr Biittgenbach’s 
plans have been adopted with success in ice. 
The first furnace built on his system was erected at 
the Neusser Iron Works in 1865, and it has since 
been at work, producing 44 tons of iron per day, 
and it is still in complete working order, and is 
stated to have required no repairs whatever. A 
model of this furnace, we may mention, was ex- 
hibited at Paris in 1867, and this model, after 
having received the only prize in its class, was pur- 
— for the museum of the Ecole Centrale, at 

aris. 

Some of the experience which has been gained 
with the first furnace at the Neusser Iron Works 
is valuable, as showing the insignificance of the 
loss of heat by external radiation. At the same 
time that the new furnace was put up a new 
blowing engine was also erected for the supply 
of blast to both the furnaces, but this engine, when 
got to work, showed important defects, and in 
consequence of repairs whick were needed it had 
to be stopped altogether 72 days at different periods 
during one year. The working of the new sata 
had always to be suspended when these break- 
downs—which happened without warning—of the 
engine took place; but it always took up its regular 


performance again when the engine resumed work. | 84 


On the occasion of one of these break-downs the 
furnace was deprived of blast for a period of three 
weeks, with the external temperature varying from 
3 deg. to—4 deg. Fahr., while, during the Franco- 
German war, in consequence of the impossibility of 
obtaining coals, the working of the furnace had 
also to be suspended on different occasions from 
two to three weeks, and at one time, even for ten 
weeks, with the external temperature at 3 deg. 
Fahr. In all these cases, however, the furnace is 
stated to have readily resumed its work, and to have 
again attained its normal production in two or three 
days, These facts go to support Herr Biittgen- 
bach’s views that the external cooling is not of so 
great an amount as to exercise a detrimental effect. 

Besides the furnace at the Neusser Iron Works, 
a number of others have been erected from Herr 
Biittgenbach’s designs, and the French ironmasters 
in particular have recognised the value of this plan. 
Thus two furnaces have been erected at the Usines 
d’Anzin, near Valenciennes; two at the works of 
MM. de la Rochette, Givors-Isere, near Lyons; 
two at M. Harel and Co.’s works, near Lyons; two 
at the St. Louis works, near Marseilles; one is in 
course of construction at the works of MM, Fes- 
tuyéres, near St. Dezier ; and another at the works 
of MM. Desforges, of Wasy, Haute Marne. In 
Austria, also, three furnaces are at work at Inne- 
berg, near Vienna, and one at Sigl’s works, at 
Putten ; while two others are in use at the works 
of MM. d’Huarts. 

The furnaces at Anzin are smelting oolithic ores ; 
those at the St. Louis works magnetic iron ore, used 
for producing Bessemer pig ; while those at Messrs. 
Harel and Co.’s are smelting Spanish ores, so that 
the system has been tested by a considerable range 
of practice. At the Neusser Iron Works, Herr 
Biittgenbach’s furnace is smelting a mixture of 
brown and red hematites from Nassau, and brown 
iron ores from North Brabant, Limbourg, and the 
neighbourhood of Crefeldt; these minerals being 
supplied in small pieces, and generally in a very 
moist state. On the average the mixture contains 
27 per cent. of iron, and the proportions of the ores 
are generally such that the oxygen of the acids is 
equal to the oxygen of the bases. The product is 
grey foundry pig, No. 1, with a white pulverulent 
cinder. The charges consist of about 900 kilo- 

mmes, or about 18 cwt., and the consumption of 
uel is stated to be from 25 to 27 ewt. of coke per 
ton of pig produced. The furnace has six tuyeres, 
each 3in. in diameter, and it is blown at a pressure 
of 4.8lb. per square inch by a beam engine with a 
single blowing cylinder 98} in. in diameter and 7 ft. 
5 in. stroke, and running at nine revolutions per 
minute. Under these circumstances the production 
js 49 tons per day. 

Altogether there is, as we have said, much in 
Herr Biittgenbach’s plans to render them worthy 
of the careful attention of our ironmasters, and we 
hope to hear of their trial in this country. 





THE GLASGOW WATER SUPPLY. 


Arrer many schemes had been proposed for in- 
creasing and improving the water supply of the 
city of Glasgow, one designed by Mr. P F. Bate- 
man, C.E., which had for its object the tapping of 
a Highland loch at a distance of tally 34 miles from 
the city, was finally accepted by the authorities, 
and received the sanction of the legislature in the 
year 1855. The works were begun in the spring 
of the following year, in the month of December. 
1859, the water of Loch Katrine was introduced 
into Glasgow, and during the following March, 
the supply was general over the whole city, the 
works having been completed in less than four 

ears, and at a cost of upwards of 900,000/. Mr. 
teman accomplished his work in the face of 
doubts and distrusts freely expressed, and of un- 
paralleled difficulties arising from the wild and 
rugged nature of the country through which the 
aqueduct was constructed ; but at last both he and 
the citizens of Glasgow had the pleasure and proud 
satisfaction of seeing Beverinse oe an engineering 
work for providing a water supply which is per- 
haps unequalled by that of any other large com- 
munity either at home or abroad, whether we con- 
sider the quality or the quantity of the water which 
is at the disposal of the Water Commissioners of 
Glasgow for meeting the wants of probably not 
fewer than 600,000 people. 

Mr. Bateman designed the Loch Katrine Water 
Works so that they might supply about 50,000,000 
gallons per day, in addition to about 4,000,000 
llons per day, which may be obtained from the 
Gorbals Water Works, the collecting grounds of 
which are in the hills of Renfrewshire, about 8 or 
10 miles to the south of Glasgow. The total 
supplying power of both works was set down at 
about 54,000,000 gallons per day, but it is probable 
that 47,600,000 gallons a day will be found to be 
the available ave supply from both sources. 

But Mr. James M. Gale, C.E., the resident en- 
gineer over the Glasgow Water Works, has ob- 
served, and has from time to time advised the 
Water Commissioners, that the demands made upon 
the supplying capacity of the works, from the 
natural increase of the population, from the great 
extension of the varied industrial operations pur- 
sued in and around Glasgow, from waste by im- 
perfect taps and water fittings, and otherwise, were 
of such an unexpected character that he entertained 
great fear of the works being able to meet those 
demands for a long succession of years. In re- 
sponse to his reiterated fears, Mr. Gale was re- 
quested by the Water Commissioners, about two 
months ago, to report as to the length of. time it 
appeared probable that the works authorised by 
the Act of 1855, for supplying the city with water 
from Loch Katrine, together with the Gorbals 
Works, would be able to meet the continually in- 
creasing demand made uponthem, The report was 
presented to the Commissioners at their ordinary 
meeting last week, but its consideration was de- 
ferred till a subsequent meeting. It is an exceed- 
ingly interesting and valuable document, and from 
the statements which it contains, and the direction 
in which it tends, it is calculated in an eminent 
degree to excite anxiety, if not eyen alarm. In- 
deed, it has already begun to receive anxious con- 
sideration at the hands of many of the citizens of 


Glasgow. 

Mr. Gale briefly describes the works as they were 
designed ; the aqueduct, as it was first 
together with the additions made to it, and the 
additions still to make ; and then he enlarges upon 
the available capacity of the works, and concludes 
by referring to the rate at which the consumption 
ak cuss tek Satie tn past, and to the 
probable increase in the future. The increase of 
the Glasgow water supply from 1853 to 1857 was at 
the rate of 500,000 ons a day per annum, and 
the consideration of this fact led Mr. Bateman to 
assume that a future increase of 34 per cent. per 
annum would be a safe estimate. 
with the exact data that were available in the year 
1861, it is to be observed that the ion in 
that year was 19,170,000 gallons a day, taking the 
average of the whole year, and that the increase 
has since so rapidly that the average con- 
sumption the first six months of the present 
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increase up to 1870 was, as nearly as may be, 
1,000,000 gallons a day per annum; in 1871 the 
increase suddenly rushed up 24 million gallons a 
day ; and during the first half of ong great year 
there has been a further increase 14. million 
gallons per day. There has thus practically been 
an increase of 5 per cent. per annum—a circum- 
stance which may well excite anxiety. 

As regards the future, Mr. Gale confesses that he 
eannot suggest any more likely rate of increase than 
the continuation of the 5 per cent. per annum. 
Of course, this rate of increase cannot continue for 
an indefinite period, inasmuch as it would lead to 
impossible quantities. Unless some ——s measures 
be taken to prevent waste it is probable that for the 
next eight or ten years Mr. Gale’s 5 per cent. rate of 
increase will not vary much from the actual fact ; 
and if this be so, the total consumption will be raised 
to 47,000,000 gallons per day in the course of seven 
years and a half; in other words, the power of in- 
crease from the existing works will then be ex- 
hausted. 

Considering that the population of Glasgow and 
of the surrounding districts, through which the dis- 
tributing mains are ramified, is increasing with 
enormous rapidity, and that the staple manufac- 
tures depend largely upon an abundant water supply, 
it is of the utmost consequence that serious attention 
should forthwith be given to provide inst the 
future demands for water. At present, the average 
consumption per head is upwards of 50 gallons per 
day, and hence there is no immediate fear of a water 
famine for Glasgow; but surely a less amount 
might serve, and yet meet all the wants of the 
people, personal, domestic, and manufacturing. 


SAFETY VALVES AT SEA. 

Unver the heading of ‘‘ Board of Trade Inspec- 
tion of Marine Engines,” there appeared in our con- 
temporary, The Engineer, for August 30th, an absurd 

lagiarism of the well-known story of “‘ The Three 

lack Crows.” The Board of Trade and their in- 
spectors are charged with a safety valve loaded with 
three tons of cast iron, a steamer of three hundred 
horse power nominal, whose boiler has not been 
entered by a surveyor for ¢hree years, and a boiler 
that has been working with ¢hree broken stays. 

Every one at all acquainted with the subject on 
which the articlé professes to be written, knows 
that there never was a safety valve, and certainly 
never one sanctioned or required by the Board of 
Trade, with three tons of weights on it. Like the 
three black crows in the story, this collapses on in- 
spection into something like one ton of weights on 
« safety valve, and that not because the Board of 
‘Trade required such a construction, but in defiance 
of the Board of Trade, whose surveyors had en- 
treated the owner to divide the weights between 
two smaller valves. We have no doubt that the 
other charges, when inquired into, will in the same 
way shrivel up, the three years into something like 
one year, and the three broken stays into something 
like one broken stay. 

He who becomes a public censor, and either from 
indolence or from incapacity fails to sift the evi- 
dence brought before him, becomes a nuisance to 
soeiety, and will, necessarily, often be the dupe of 
those who desire to air their mistaken ideas at the 
expense of the public, The article in question is 
partly based upon two letters on safety valves, 
signed “* Thomas Adams,” and published, the first, 
in The Engineer, August 2nd, the second, (which 
bears the date August 13th, and which was, there- 
fore, received by our contemporary before his article 
appeared) in the number for Sept. 6th. The pre- 
tensions of these letters are of the universal remedy 
advertisement class, and our contemporary has been 
completely taken in by them. The editorial article 
under criticism says, ‘‘ Take for example the impor- 
tant questions connected with the construction of 
safety valves, which are well handled by one of our 
correspondents.” And further on, ‘ This matter 
of safety valves is, however, but one of many in 
which the Board of Trade manifests a want of due 
intelligence.” Here then is the verdict of our con- 
temporary; all about safety valves can be learned 
from the letters of our able correspondent, and in 
comparison with him the Board of and all its 

are in a state of deplorable ignorance on this 
most important subject ; it being added that ‘ the 
of inspection is in many instances utterly 
inefficient, and in others vexatious to a d a 
is only fair to suppose that the writer of the article 
must have read Mr, Adams's letters, and must have 
believed. that he understood them before he 
deliberately wrote his editorial, and conferred upon 








their writer such a degree of commendation. But 
if we allow this,.what are we to think of their 
_e wR Asa fact, the letters are so full 

errors that a competent engineer, on perusing 
them, would at once condemn them and pass them 
over as pawertay of notice; and if technical 
journals were by men who are well up in 
their profession, we should ourselves follow the same 
course and allow Mr. Adams's letters to lapse into 
obscurity. But technical journals are read largely 
by learners and by students of engineering science, 
and when this class of readers have their attention 
specially directed editorially to a letter as ‘‘ well 
handling” a particular subject, they are apt to believe 
the arguments or statements advanced in such a letter, 
however absurd those statements may be. It thus 
becomes our duty—although an unpleasant one—to 
denounce such false doctrines whenever and where- 
ever attention is directed to them, and in the present 
instance, we have an additional reason to do so, 
from the injustice which has been shown by our 
contemporary towards the officers of the Board of 
Trade. In his first letter, where he ‘‘ well handles” 
the subject, Mr. Adams says : 

I propose to deal with the Board of Trade rule for 

the size of a safety valve, viz., a half square inch 
of area of valve for each square foot of grate area, and the 
valve to lift one-fourth of its diameter. But before I can 
demonstrate error I must have ‘truth’ wherewith to de- 
monstrate it. And I therefore propose to give an unerring 
rule with which to test the merits of the Board of Trade rule. 
It is this: Multiply the rate of combustion by the rate of 
evaporation and by the relative volume, and divide by the 
velocity of steam. uotient is the area of the issuing 
orifice. Then meq area just found by the number of 
times the desired lift is contained in 1in., and divide by 
3.1416. The og is the diameter of valve. 

Ezample.—Take a boiler with a hundred square feet of 
grate consuming 4 Ib. of coal per minute, per foot, and evapo- 
rating 8 lb. of water per Ib. of coal, and the pressure 150 |b. 
per square inch above atmosphere, the velocity of the steam, 
minus friction, being 1950 ft. per second, and the lift one- 
tenth of an inch. ‘Then we have. 

100 x .4x 222.4 x 186 
1404000 
equal area of ining orifice, and 
pe =3.533 in.=diameter of valve. 

For this the Board of Trade rule orders a valve to be ap- 
lied of 8 in. diameter, containing fifty square inches, and 
ifting 2 in. high, and having 3 tons 7 ewt. of dead weight on 

it, while by our rule a spring of as many weight as 
we have here tons would perform the functions of a safety 
valve in a very superlative degree. 

The velocity of steam of 150 lb. pressure, escaping 
into the atmosphere, is here stated to be 1950 ft. per 
second. But the rate of efflux of steam of this pres- 
sure is only 907 ft. per second, or less than one-half 
of what is given by this able correspondent who 
claims that ‘‘ the result of this rule from the premises 
given is absolutely mathematically correct.” 'To attain 
the rate of even 1000 ft. per second, the steam 
in the boiler would require to have a pressure 
more than 4400 Ib. per square inch, d yet 
nearly twice this velocity is approved of by the 
editor of our contemporary! How about the ‘“* want 
of due intelligence” asserted to be displayed by the 
Board of Trade after this. 

Examining further the working of the example 
given, we find that the 4 lb. of coal per minute should 
have been 4; lb. 

The 222.4 is meant for the volume in cubic inches 
of 8 Ib. of water. ‘This is more correctly 221.4, but 
we will keep it 222.4. The number 186 is meant 
for the relative volume of the steam at the given 

ressure as compared with an equal weight of water. 
But here again this able correspondent is half a 
century behind the age; he gives-the pressure as 
150 Ib. above the atmosphere, but 186 is the specific 
volume of steam of 149 lb. pressure including the 
atmosphere, as may be seen by referring to any 
modern table of the properties of steam. The 
specific volume of the given pressure is 169 and not 
186. ‘Che divisor 1,404,000 is 1950 x 60 x 12, or 
the velocity in inches per minute. The formula 
as stated is extremely clumsy, and we follow it 
merely to expose its errors. Substituting then the 
correct numbers we have 

100 x .4 222.4169 _- ‘ 
907x60x19 2.302 square inches 

for the area of orifice. 

Now the lift of the valve is to be 4 of an inch, 
but the valve will have its face bevilled to the 
angle of 45 deg., as shown in the figure which 
preys ei Mr. Adams’s second letter. In this 
case opening will be to the lift as 1 to 1.414. 
When the valve lifts y, in. the opening will, there- 





=1.110 square inches, 








fore, 





be rari in, Substituting this instead of in. 


in the second part of the working, we have : 
2.302 x 14.14 _ 10.36 in, =diameter of valve 

3.1416 : 

But the able correspondent has so ‘‘ well handled” 
this question that he arrives at 3.533 in. as the 
proper diameter instead of 10.36, or at /ess than one 
eighth of the area actually required by his-own data, 
goth Ib. or coal per foot of firegrate per second, and 

Ib. of water evaporated per pound of coal, and the 
valve to lift 4, in. 

But 8lb. of steam per pound of coal is a low 
evaporation from steam coal in marine boilers. 
Let us increase this quantity to 101b., as more in 
accordance with the circumstances which ought to 
be provided for, and instead of 10.36 we get 19.95 in. 
as the diameter of valve, or that an 8-in. valve would 
have to lift Zin. to allow the steam to escape. 

But this able correspondent of The Engineer has 
chosen for an example a pressure that does not 
occur in Board of Trade practice. 60 Ib. pressure 
is common, but 1501b. pressure has never been used 
in our passenger steamers, except in two experi- 
mental vessels with small safety valves. If we calcu- 
late the lift of an 8-in. valve, as in the last case, we 


pro- | arrive at .353 in. as the necessary lift if the valve 


have }in. of area of every square foot of firegrate. 

But we have under consideration not only the 
degree of excellence of knowledge possessed by The 
Engineer's correspondent who has so ‘‘ well handled” 
this question, but also in contrast therewith the 
‘‘ want of due intelligence manifested by the Board 
of ‘Trade in this matter.” Now we have been partly 
led to write on this subject through having some time 
since read an article on the “ Area of Safety Valves” 
written by a Board of Trade surveyor, in the Nauti- 
cal Magazine, a journal supposed to be the semi- 
official organ of the marine joss al of the Board 
of Trade, being conducted by the assistant secre- 
tary of the de ent and circulated amongst the 
surveyors. The author is a frequent contributor 
to our pages, and the state of intelligence possessed 
by the Board of Trade on this subject may, we 
think, be fairly estimated by perusing this article, 
which we publish on page 202 of the present 
number, while for the formule for velocity of escape 
we refer our readers to pages 219 and 443 of our 
last volume. 

There is no Board of Trade rule that a valve shall 
lift one-fourth of its diameter. There is arule that 
no valve with cast-iron weights shall be passed un- 
less there is at least this amount of clearance 
above the weights in the box, because cast-iron 
weights rust, and sometimes, if the boiler primes 
badly, the rust between the weights swells the 
height of weights and cancels all the clearance, 
unless the latter is sufficiently great. The weights, 
as shown in the diagram with Mr. Adams’s second 
letter to our contemporary, would not be passed 
by any surveyor on this account. ‘There is too little 
clearance for the lifting of the valve ; before they 
were at work one month the weights would be 
jamming on the cover, 

In his second letter to The Engineer Mr. Thomas 
Adams attempts to tell what is the loss of load ona 
saféty valve produced by the heeling of the vessel. 
The Boardof Trade surveyor makes short work of 
this problem ; he says: ‘‘ When the vessel rolls the 
valve spindle is inclined, and the effective load is 
reduced just in the proportion that the vertical 
height of the inclined spindle is less than its height 
when upright.” But Zhe Engineer's correspondent 
makes a big thing of it, he gives a diagram showing 
an inclined valve omer and constructs what he 
thinks is the parallelogram of forces, and sums up as 
follows: ‘*Then O P GH will be the parallelogram 
of torces of which G H represents the vertical action 
of the weights on the valve, and H O the horizontal 
force taken on the guide Z at top of spindle, and 
G O the component of the forces G H, H O, or the 
total resisting force of the weights when O G is in 
the line O P, and they are proportional to the 
squares of their lengths.” What a muddle we have 
here. First he sets off on the inclined line the force 
which is vertical, and then he gets G H to represent 
the vertical action of the weights, when G H actually 
is the inclined action of the weights. He then gives 
H O as the horizontal force taken on the guide, but 
it is actually the double of the force on the guide, 
and is not horizontal at all. Then he calls the 
diagonal of his parallelogram, G O, the component of 
the forces represented by the two sides GH, HO; 
and as a climax he says these are proportional to 
the squares of their lengths, Bravo! The question 
is, no doubt, ‘' well handled,” beautifully handled ! 





Forces proportional to the squares of their lengths ! 
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Two is to three as the square of two is to the 
square of three. _We would gladly have given 
a diagram in illustration of this new discovery, 
but none of our draughtsmen could succeed in 
making lines proportional to the squares of their 
lengths. Well, this demonstrator of ‘ truth” 
actually works out these statements in figures, He 
supposes the spindle to have such an inclination that 
its height is shortened in the proportion of 48 to 52, 
g2 2 

and he writes®” ai ad 
by obliquity of action. One would. have thought 
that the omission of the brackets in the numerator 
would have been a sufficient indication of the 
character of the correspondent, and have pointed 
straight to the waste basket ; but the preservation 
of his communication is a fortunate circumstance, as 
it would be difficult intentionally to make up such 
another sentence as an illustration of the ignorance 
that is still too common in this country, s0 common 
that the editor of .a weekly journal, claiming to be 
an exponent of advanced opinion, can say ‘‘ well 
handled” (!) to such a lamentable exposition of the 
nakedness of our country in respect to a know- 
ledge of even the rudiments of practical science. 
We need, we hope, scarcely tell our readers that 
the loss due to the obliquity above referred to should 
have been 


=14.7 per cent. of loss 








100 48) _ 7.7 per cent., 

The illustration of a safety valve given with the 
letters shows that the writer knows as little about 
the practical construction of a marine safety valve 
as he is ignorant of the principle of its action, 
The guide in the seat, instead of being carried up 
as close as practicable to the valve, is 2in. below 
the valve, so that when the valve has risen };in., 
the valve is more than 2in. above its guide. He 
moreover gives a jumble of rubbish about the valve 
tilting on one edge, although it is shown with a solid 
valve spindle, and ought to have also a guide be- 
tween the weights and the valve, as there would be, 
were it to come under the Board of Trade survey, 
and as there always is when there is much weight 
on the valve. But as the engraver has failed to 
show the lines, and arrows, and letters here referred 
to, we must leave this matter undisturbed until 7'%e 
Engineer throws more light on it. 

We are next told that “there is another force of 
loss” (this isa new expression, “‘force of circum- 
stances” we have met with before, but “force of 
loss” never), ‘“‘by the action of gravity on the 
weights while the ship is falling from the crest of 
the wave to the trough of the sea. Let the greatest 
velocity of the fall at any instant of time be 4.5 ft. 
per second, then 245% 100 _ 56 and 100-86 
=14 per cemt., equal loss of action of weights by 
gravity, and 14.7+14=28.7 per cent., equal total 
loss of action of dead weights in a heavy sea way ; 
60 —43 ~ 109 

60 


and = 28.333 per cent. of loss of pres- 


sure equal the practice of the dead weight at sea.” 
How excellent is this treatment of the subject! He 
makes out a loss as he imagines=28.7 per cent., he 
applies this to his pressure, 60 1b., finds that that 
will reduce 60 to 42.72; he then writes that as 43 
without the decimals, and working back to 60 from 
43, he arrives at 28.333 por cent. of loss of pressure 
‘‘equal the practice of the (cad weight at sea.” And this 
is ‘* well handled by one of our me ome ye yt 

On the other hand, referring to the Board of Trade 
surveyor’s statement on the subject, we read, ‘‘ When 
the vessel is pitching, the effective loading of valve 
is increased when that part of the vessel containing 
the boiler is describing the lower half of its pitch. 
ing movement, and it is diminished while the upper 

f of that movement is being described. Place 
a weight on the palm of your hand, raise and lower 
it, and you will perceive the difference of load. 
And so does the steam, for the rising and falling of 
the vessel changes the safety valve into a pump, 
again wastefully discharging steam into the atmo- 
sphere.” 

Now, observe the distinction between this and 
the former statement. Here it is not when the 
vessel is falling merely or rising merely, but when 
it approaches the top of its movement, and when it 
leaves it, the valve pressure is reduced, and when it 
approaches and rises from its lowest position, the 
valve pressure is increased, and when at its. greatest 
speed (the time referred to in Mr. Adams's letter), 
either rising or ney the valve ure is not in 
the slightest degree affected by the motion of the 





vessel, al he makes it then 14 per cent. of 
loss. The difference is measured by the rate at 
which the velocity is being accelerated or retarded 


as compared with the effect of unopposed gravity. | 


Suppose this acceleration to be at the rate of one 


1x100_3) per cent. of 


t d, we have 
foot per second, w 35.9 





loss or of increase of pressure. It would be as often | ; 


increase as decrease. This added to the’ 7.7 
cent. from heeling, gives 10.8-per cent. instead of 
of the 28.7 per cent. arrived at by The Engineer's 
favourite. 

With respect to the spring loaded valves, that to 
which the Board of Trade have objected is the 
substitution of a Salter’s spring balance at the end 
of the lever in lieu of the weight now employed. 
Their objection is, in the first place, because of the 
rapid increasing of the load as the valve opens ; 
and, secondly,’ use a steel spring in a brass case, 
and that again in a locked-up chamber exposed to 
the action of moisture and escaping steam, and out 
of sight for months together, is about the very best 
arrangement that could be desired for securing a 
stuck-fast valve. Whenever these objections were 
met and remedied, the Board of Trade at once 
recognised the use of such valves, and they are only 
discharging their duty to the public in desiring that 
these shall be tried, in the first place, for one year at 
sea, before their complete substitution for dead 
weight valves shall be sanctioned. In the mean- 
time a prize of 100/. has been offered to procure the 
best plan of spring loaded valve, so that when the 
year of probation is completed, definite instructions 
as to the proper form of valve arrangement may be 
issued for the use of the surveyors and for the infor- 
mation of the public. 

We have written on the above subject because in 
the first place we consider that the Board of Trade 
has been most unfairly dealt with, and in the second 
because our contemporary has given publicity to 
and actually commended a string of blunders and 
erroneous statements which deserve the most 
thorough exposure. While we have done this, 
however, we by no means desire it to be understood 
that we are advocates for the exclusive use of dead- 
weight loaded safety valves for marine boilers. We 
have, in fact, freqnently advocated the use of spring 
loaded valves and we are convinced that an efficient 
form of such a valve will be forthcoming now that 
there is a demand for it. But while we say this we 
can fully appreciate the motives which have led the 
Board of ‘Trade to act cautiously in this matter, 
and we see nothing unreasonable in the demand 
which they have made that a spring loaded valve 
should be adjusted so that it might be capable of 
preventing an excess of pressure from taking place, 
even with the engines stopped and steam full up. 

In conclusion we must say a few words concern- 
ing the alleged inefficiency of Board of Trade in- 
spection. It may be true, as our contemporary re- 
marks, that ‘“ while it is certain that the great body 
of the inspectors are eminently efficient and pains- 
taking, it’is also, we regret to add, but too true that 
others are neither the one nor the other ;” but while, 
in the sentence we have quoted, he speaks of in- 
efficient inspection as the exception, the whole 
tenour of his article is to the effect that this in- 
efficiency is the rule. As the old proverb says, 
there are ‘‘ black sheep in every fold;” but it is 
unjust to select the conduct of. these black sheep 
as fairly representing the whole flock, as we should 
hope it would be to judge of the whole contents 
of our contemporary by the’ character of the article 
and letters we have criticised. Besides pare of 
safety valves our contemporary has also indulged 
in some very questionable statements on the subjects 
of rivetting and boiler inspection. These matters, 
however, we must leave to be dealt with ona future 
occasion. 

SPECIFICATIONS FOR PUMPING 
ENGINES. 

It but too frequently happens that local boards 
and other public bodies, when wording tenders for 
machinery which they may require, either cripple 
the competing makers by imposing unnecessary — 
and, in many cases, most unwise—restrictions, or on 
the other hand, act unfairly towards those they repre- 
sent, by issuing specifications of objectionable laxity. 
Under these circumstances we believe that the pub- 
lication of the subjoined statement issued a short time 
since by the Worthing Local Board may do good 
service, as the document. is exceedingly well con- 
sidered, and may serve as a model in many similar 
instances, such modifications being of course intro- 











duced as the particular cireumstances of the case 
may render necessary. The statement is as follows : 


deducted ingly. ‘ 
Every information which may be required will be afforded 
to intending contractors by the engineer to the Mr. 
Lund, but Se all statements by 
no 
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1. The quantity of water to be raised daily is 300,000 
gallons in 10 hours. 

2. It is to be pumped from the existing well into the tank 
through ‘a rising main which may be arranged to act as a 
pore n teae connected with the tank. The well is about 
110 ft. deep, and the tank about 82 ft. above the surface of 
the ground. 

3. Lhe stand pipe must be provided with the necessary 
moore for supplying the water to the town at reduced 


pressure w is not required. 
4. The brickwork, } sa and works for the 
foundations of the engine and and setting the boilers, 
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4 
must be proved to be so’ 
than 80 lb. on the square 
the fire to be of the best Low Moor iron not less 
thick, the rest best Staffordshire, not ye i 
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supplied to complete. 

Poe: uadinn guagen; £6.,00' bu winds of aad “mathaated ta the 
best gun metal. 
The boilers must be su on cast iron so as to avoid 
as much as le the use of brickwork and mortar in 
contact with the sides of the boiler. If one boiler only should 
be required, a deductién is to be made from the estimate of a 
sum to be named in the tender. Set 
eg a toe sto be povided tek wae a 

i is to i the contractors, the Board 
of Health the foundations from the drawings pro- 
vided by and making euch alterations in the existing 
buildings as may be required, unless the contractor elect to 
construct these works under the provisions of the 4th clause 
7. Should the contractor propose to erect the new engine 
over the new well and apart from the present engine house, 
then it is proposed to erect ia. ho: Sins Anetenen only.0:tens- 
porary wooden engine house, so arranged as to allow a per- 
manent and substantial engine house to be enccted ater 
wards at leisure outside the temporary building which would 
on the tractor to be 

con' at to select the site for the 
eight which lo mtg asides taahon, ben an Oren ioinn 
for the boilers in the existing boiler house by the removal of 
old boilers not in use, it is proposed that it shall be used 
included estimate, with valves at 
todivad' and tte popeiyaaiaaee “Bet 
a heempnees a ee 
must not be of less than 35 horse power nominal, or about 
Smee ot eek ee ee eet ania he 
q See ee horse power 
when wCicchu aptiatic quantity of water specified. 
It must be a double eylis ie ee 
oo variable while ge ime pp 
10, must be supplied all needful and 
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proper and attachments, &c., properly fixed and 
set to com 


11. The cy and valve cases to be fitted and clothed 
with hard wood easing with brass 
valves to be made - 
ors to be provided w required. 
(: the contractors propose to 
water 6 eel steel piston 
eR A oak coaak with stool lak 
i and cocks to cylinder top and bottom, 
leh od ce i 
probably it may not bet 
case Ww) sup- 


by the contractor, the Board cause it to be . 
connexions therewith must be included in the contract. 
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of the contractor. 

quantity of sewage now raised is about 35,000 

ordinary weather, but pumping arrangements 

Seqpenmees op sales 2 leneey quantity in cases of fi 
The must be accompanied with 

ifications of all the works to be 

ae for both or either of the contracts, 
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the Board and the resident engineer, and 
should any of the machinery in their opinion be inferior in 

or workmanship, the contractor on receiving a written 
notice thereof must remove and replace the same, and pre- 
viously to the final settlement of the contract or within 
three months of the engines being at work, an adequate trial 
at the expense of the contractor must be made to prove the 
q ity of steam actually used by the engine, and the 
quantity of water evaporated per pound of coal, and if the 
contractor fails to obtain the economy in water and fuel 
per indicated horse power indicated in the contract, then for 
each 5 cent. less economy either in the fuel or water a cor- 
res ing reduction shall be made in the prices of the 

i or engine, or both as the case may be. 

Any difference of opinion which may arise between the 
contractor and the Board’s- engineer will be decided by a 
committee of the Board, unless the contractor within seven 
days of the receipt of their decision make a statement to the 
committee in writing, setting out fully the points in respect of 
which he is dissatisfied with the same when the committee 
will refer the matter in difference to Robert Rawlinson, 
C.B., C.E., and his decision shall be binding and final on both 
parties, and no claim arising out of such difference other 
than that approved by him shall be made or allowéd on any 

und whatever. 

The terms of payment to be: About one-fourth of the 
amount of the contract in cash on the delivery of the heavy 
materials and principal an of the machinery at the works. 
About one-fourth, as the erection proceeds, i.e., when the 
materials delivered, and work executed amount to 75 per 
cent. of the contract. About one-fourth on the starting of 
engine and boilers, and general completion of the works. 
The remainder in three months after the trials of the engine 
and boilers have proved them to be erected in conformity 


2 


with the for g memorandum and the contract, and until 
the ex of this three months the contractor is to keep 
the w ot the machinery erected under this contract in 


repair, and to provide at his own expense any deficiency which 
may during that time be proved to exist. { 





FOREIGN AND COLONIAL NOTES. 
Brazilian Telegraphy.—A company has been formed for 
the construction of a telegraphic cable from Rio de Janerio 
Plate. A recent r the 


this may not be required), , cold 
req per feo» Messrs. 


to conclude long-termed 


in 

ein so Wiles then 
tenders of Messrs. lerigi, Lezica, and other com- 
ground. The total sum to 

the construction of 






there will be 517 miles of main track westward, 
water access to Montana. she gare year will thus witness 
the completion of one-third of second great trans-conti- 
nental railway of the United States. 

Steamers to Ni land.—A tender of Sir Hugh Allan 
to place Newfou: in communication with the ini 
of Canada, ae ne a Great pee pe been 
accepted ewfoun vernment. 
ment is 25 ns mail steamers, touching at St. John Seals 
on their outward and homeward trips during eight months 
of the year. 

The Gauge Question in Queensland.—At the last dates 
from Q) Mr. Gillies, one of the members of the 
Colonial House of Assembly, intended to take the opinion of 
the House upon the 
colonial lines ; Mr. 


ies intended to propose a gauge of 
5 ft. 3 in. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market:-—The prominent feature in the 
Scotch pig iron trade is the istent demand for No. 1 for 
export. As high as 167s. 6d. ton is reported to have 
been paid for No. 1 Coltness, the majority of the makers 
of special brands are totally unable to supply this quality 
in sufficient quantity to meet the shipping requirements. The 
inquiry from abroad seems to be increasing, as contracts are 
being entered into for delivery over several months to come, 
at the existing rates. There is at last a — demand from 
France, and as that country must be very bare of stock, it is 
expected that a fair trade will eventually ensue in special 
brands. The demand from Belgium and Germany is fully sus- 
tained ; but no decided revival can og ory from America, 
although indications are not wanting that they will shortly 
be compelled to purchase from us, seeing that No. 1 American 
brands are entirely bought out of the market. The exports 
for the past week have been on a moderate scale—11,352 tons 
foreigh and 2777 coastwise—14,129 tons, against 21,465 in 
the corresponding week of last year, or a decrease of 7336 
tons. The preponderance seems to be to foreign countries, 
the increase at this date being 118,149 tons ; but the coastwise 
shipments chow a decrease of 31,880 tons, or a net increase 
of 86,769 tons. The deliveries from store continue at the 
rate of about 20,000 tons per month; and it is expected that, 
by the end of September, there will not be above 130,000 
tons in the hands of the storekeepers, and so long as the 

uctions is interfered with by the irregular working of 
the furnaces and subsidiary causes, this efflux must continue. 
The quantity in the Caled Railway Company’s store if 
now reduced to about 8(0 tons, which will shortly be taken 
up—thus making the fourth store that has been cleared out 
within the past few years—namely, the Monkland Railwa 
store at Bo'ness, the Ardrossan store, the Middlesbrou 
store, and the Caledonian store above mentioned. If the 
present position of matters continues, there will be a very 
serious inroad made on the quantities in the hands of Messrs. 
Connal and Co. The warrant market has been quiet and 
steady since last , a moderate amount of business bein 
done at rates varying from 128s. 9d. to 131s. 9d. Yesterday's 
opening price was 180s., and business was done down to 
129s., to with sellers at that price, and buyers offerin 
128s. 9d. ‘The market opened flat this morning at 128s. 3d. 
to 128s., but improved until 129s. cash was paid, at which 
sellers remained, buyers closing at 128s. 10d. 

The Finished Iron Trade.—The rolling mills are slack as 
regards plates, owin to the very few contracts that are 
being closed in the shipbuilding trade; but there is a fair 
amount of work in bars and general merchant iron. It is 
stated that, owing to the slackness of orders, two large iron 
works have given their men the usual fortnight’s notice, 
without any further stipulation in the mean time that their 
services will be continued, unless, indeed, they may be re- 
tained on a day’s warning. An advance of one ahillin ing per 
week has just been granted to the numerous engine- 
So. at Blochairn Iron Works. The men came out on 

a few days ago on the plea that they were | wy ata 
lower rate than men in simi positions in other 
malleable iron works in the Glasgow district. The foundries 
are fairly occupied upon old orders, but there is certainly not 
such pressure as there was. In the malleable iron tube trade 
there is a brisk business. 

Proposed. New Harbour at Leith with Deep-Water 
Access.—For some time a want has been felt for a large and 
capacious harbour at Leith to ide both water and 
shelter for vessels at all states of the tide, and : 











nd | adapted to the shi: to wder. The estimated 
and Reta ox 250, “a2 expected to be get 
Commissioners e 


gauge to be adopted in future upon the | & 
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Pablic Loan at 3} per cent. on 
terms as other large harbours have 


and to be 
repaid in fifty years by instalments of 10,1751. annum. 
en cieoan ch Oo oes leo increased 8300. ae 


2. during the 
twelve months ending 15th of May last—an increase sure to 
be added to by giving the trade of the port such extended 


Proposed New Dock at Ayr.—The Ayr Harbour Trustees 
have at present under consideration a to construct a 
new wet dock. Mr. James Baird, of the firm of William 
Baird and Co. of Gartsherrie, has expressed his willingness 
to advance iu loan the poamechy adi apconr chen Yt ong me ped 
condition that the Trustees obtain from the directors of the 
w and South-Western Railway a aan sum of 
10, l. Lag hee their Act of 1866. ’ eee is 
“ hangin ”’ a little just now, in uence negotia- 
tions Sneh are in ; between the Glasgow and South- 
Western and the and Railway Companies. 

Official Inspection of the Glasgow Gas Works.—On Friday 
last the @ w Corporation Committee on Gas Supply, 
along with members of the Town Council, an 
official | rea of the various works under their charge. 
The chief interest was centred in the extensive works now in 
course of erection at Maryhill. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
better attendance than usual on ’Change at Middlesbrough. 
With. regard to the actual amount of business transacted, 
however, there was very little more doing than there has been 
for the past two or three weeks. The list of prices were 
maintai but there was a more general impression that an 
alteration will soon have to be made. The inquiries are 
numerous, but as soon as the quotations are given, the in- 
tending purchasers either hold off entirely or content them- 
selves with bering barely sufficient to meet their absolute 
requirements. the pig iron makers are, of course, doing 
their best to produce as much iron as possible in order to get 
it shipped to continental ports before the close of the season. 
It ig matter for congratulation that the makers are in a posi- 
tion to keep their furnaces in full operation. They have the 
ironstone miners and the colliers to thank for that. We are 
glad that in the mining districts there is no longer a systematic 
restriction, and the owners are able to obtain a sufficient 
quantity of ironstone, coal, and coke to keep the works fully 
employed. In the finished iron trade there is very little new. 
There is rather a falling off in some of the branches, but 
there is still work in the North} of England which will 
keep Fg the estblishments in constant employment for some 
months. 


The Dock Extension at Midd h.—Last week we 
inted out the additional railway facilities which the North- 
rn Railway Company are giving to the rapidly extend- 
ing and important town of Middlesbrough. his week we 
have pleasure in referring to the dock So ion srs 
same company are carrying on at a cost of something like 
100,0002. The work of extension has been going on for about 
three years, and is eager satisfactory — The plans 
were prepared by the able engineer of the North-Eastern 
Company, Mr. mas Harrison, C.E., and the work is 
being carried out by Mr. A. H. Whipham, the resident en- 
gineer, who is most assiduous in his superintendence. When 
comp the dock will cover an area of ten acres. The 
different quays will not only be fitted with staithes, but with 
several travelling steam cranes, each of ¥ Lich are capable of 
loading a vessel with pig iron at the rate of 50 tons per hour. 
There will be a second dock entrance, over which there will 
bea = , which continues an excellent road from 
the Cleve: ipyard across the dock to Cargo Fleet-road. 
In the course of two or three months a portion of the exten- 
sion will be publicly opened. 

The Wages Again.—Amongst some sections of the coal 
miners there is a disposition to agitate further for higher 
wages, and amongst the ironworkers there is a desire to 
revise the lists so as to raise them to the “average of the 
district.” Now that trade is so pros it is very much 
to be regretted, ially after the’recent advances of wages, 
and the general s' g of hours, that the ing men 
will not Bt the wages question rest fora while. They must 
know that there is ly a limit to concessions, and that too 
many victories on their part will result in a reaction, which 
will be all the more severe on account of unreasonable de- 
mands, and which will certainly be hastened by the 
they are now adopting. 

The New Drai: Scheme for Middlesbrough. 

i referred to the extensive main 
drainage Middles 
and which involve the expenditure of 30,0001. A. few 

the works were officially inspected 


gentlemen, and were pronounced 
progress. 
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RECENT PATENTS. 

Tue following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No, 1785, 1s. 6d.) John Hodgart, of Milliken Park, 
Renfrew, patents arrangements of hydraulic presses for 
packing cotton, &c. In these presses, three hydraulic 
cylinders are used, the first portion of the compression being 
performed by the ram of the central and longest cylinder, 
and the two other cylinders (which are made movable) 
being then slid under the follower, so that their rams may 
be brought to bear upon it through the medium of long rods 
or distance pieces. In a modified arrangement, the two 
short cylinders instead of being made movable, are provided 
with movable bottoms, so that the rams may pass down 
through them, water not being admitted to there cylinders 
until by the action of the centre ram, the early part of the 
compression has been effected. 

(No. 1788, 1s. 4d.) Thomas Richardson, John William 
Richardson, and Adam Spencer, of West Hartlepool, patent 
the arrangement of revolving puddling furnace, illu- 
strated and described by us on page 244 of our last volume. 

(No. 1797, 28. 24.) Thomas Whitwell, of the Thornaby 
Iron Works, Stockton-on-Tees, patents the arrangement of 
valves for hot-blast stoves, illustrated by us on page 388 of 
our last volume. 

(No. 1822, 2s. 10d.) Loftus Perkins, of Seaford-street, 
Gray’s-inn-road, patents arrangements of locomotive and 
portable engines fitted with his high-pressure boilers, com- 
pound engines and air surface condensers. It would be im- 
possible to describe these plaus briefly ; but we hope at some 
future time to give a full account of them. 

(No. 1872, 1s. 8d.) Thomas Cartwright, of West 
Bromich, patents an apparatus for preventing injury to a 
steam engine in the event of a crank pin breaking, the idea 
being that safety is to be obtained by causing the crosshead 
to act on tappets and shut off the steam if the piston 
moves too far in either direction. We fear Mr. Cartwright 
is far too sanguine in supposing that such an arrangement 
would prevent injury. 

(No. 1876, 6d.) Henry Vaughan, of 78, Monk’s-road, 
Lincoln, patents a very neat form of escape valve for dis- 
charging from steam pipes. This valve, which is shown by 
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the annexed sketch, belongs to the class in which the open- 
ing for discharge is caused by the cooling, and consequent 
contraction of the tube, B, in which the water accumulates. 
In using the apparatus, steam should first be blown through 
it to allow the tube, B, to acquire the temperature of the 
steam, and by means of the handwheel, I, and lock nut, G, 
the valve, D, should then be closed and secured. As the 
water collects in the tube, B, the latter will, of course, cool 
and contract, thus giving an opening for discharge between 
its lower end and the valve, D. Discharge valves have long 
been made on this principle, but the arrangement adopted 
by Mr. Vaughan is particularly neat and compact. 

(No. 1882, 10d.) Benjamin Joseph Barnard Mills, of 
85, Southampton-buildings, patents, as the agent of William 
Arnold Lewis, of Chicago, some forms of hollow disc rail- 





CONSTRUCTED BY MR. MICHAEL 


servoir, from which the lubricant is conveyed to the axle. 
The patent also includes arrangements of wheels intended 
for independent rotation on their axle. None of the plans 
appear promising. 

(No. 1883, 8d.) Benjamin Joseph Barnard Mills, of 35, 
Southampton-buildings, patents, as the agent of William 
Fitzjames Thiers, of New York, arrangements for ventilat- 
ing vessels. According to these plans, tubes are carried 
through the bottom of the vessel so that the water may rise 
and fall in them as the vessel rolls or pitches,"and this rising 
and falling motion is turned to account to pump air into 
those parts of the vessel which are to be ventilated. 

(No. 1885, 6d.) Sir George Bowyer, Bart, of Radley 
Park, patents, constructing tramways by laying curved 
plates as shown in the annexed sketch, the form of the 
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plates being such, that the adjoining asphalte or other road 
surfacing material may lap on them at the sides, the object 
being to avoid a sudden junction between the tram plates 
and the ordinary roadway, and at the same time to provide 
for carriages crossing the latter easily. 

(No. 1936, 1s. 6d.) James Weir, of Glasgow, patents, 
partly as a communication from George Weir, of Marseilles, 
various details eonnected with the construction of marine 
engines. Many of these details are worthy of attention; 
but we can only speak of them briefly here. They include 
the application of an adjustable valve in the entrance to 
the condenser, and mixing of the water of condensation ; 
with the exhaust steam before the latter passes that valve 
the use of two or more successive pumps for pumping very 
hot feed ; the application of flexible diaphragms or plungers 
controlled by springs instead of air vessels upon hot water 
feed pipes; and several other matters, some relating to 
equilibrium slide valves. 

(No. 1938, 1s. 10d.) James Lee Norton, of Belle Sauvage 
Yard, Ludgate Hill, patents the system of paving for stables, 
&c., described by us on page 80 of the present volume. 











ALCOCK’S HYDRO-EXTRACTOR. 

We illustrate, above, a convenient arrangement of hydro- 
extractor and engine for driving it, constructed by Mr. 
Mitchel Alcock, of the Windsor Bridge Iron Works, 
Manchester. The cage, which is 40 in. in diameter, has a 
bottom of wrougbt iron, and a cylinder of No. 14 gauge 
wire, the whole being sometimes completely galvanised or 
coated with copper, while for sugar- drying purposes a lining 
ef gauze and brass perforated plate is provided, and a jet of 
steam is introduced. The casing, A, has a strong square 
base plate, and to it are fixed the bow, B, and tripod, C, 
carrying the top and bottom bearings of the cage spindle 
respectively. This spindle has a steeled foot working in 
oil on a steel footstep, while at the top it is provided with a 
conical bearing and receiver, F, to catch waste oil. A 
differential spring brake is provided; this brake, which is 
arranged so that 1t acts simultaneously on both sides of the 
boss of the cage, being actuated by the treadle, H. The ex- 
tractors are also in some cases made without the top bow, B, 
and with loose cages, which can be readily changed for 
emptying. 

The extractor is driven by a belt, I, from a pulley on the 
crank shaft of a small engine bolted down to the same 
foundation, as shown. The engine is of a very simple type 
and requires no explanation. Altogether the arrangement 
is well designed, and is, as we have said, a very convenient 
one. 








sist of 94 armed vessels, of which eight are iron plated. 
the entire number 62 will be held in reserve, and will not 
placed in commission. The total number of marines 

sailors will be 28,431 men. ortplen gw 
French fleet now consists of 101 vessels, 
seven are ironclads. 
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way wheels and modes of making them, the hollow space 
in these wheels being in some cased utilised as an oil re- 


Shortly before the 
Franco-German war in July, 1870, the French 
bered 167 vessels, and the effectiye force of 
amounted to 38,000 men. 





Tue Frexcn Navy—The French navy for 1873 will con- | in 


HYDRO EXTRACTOR AND ENGINE. 


ALCOCK, ENGINEER, MANCHESTER. 





STEAM PUMPS. 
Srn,—Your, correspondent, * Mining, Ragineet, 

— Your t, i ae 
empty aie citention Ss Ge ee Sf the i ting 
steam P delaide iery. the of 
the engine in sat ive, t na very simple pode theatitease 
what it is likely to be, asall, ornearly all, the data are given. 
And it is of much greater importance in this case to take note 
of the probable performance of this ine, as it isso much 
inferior to that of other engines (al more costly in first 


“err similar work. 
Taking it for ted that the “ lift” does not much exceed 
1040 ft. and that the rising main is not less than 6 in. 
or pron yi open hp water are evaporated per pound 
en, cannot be to per- 
form a higher duty than saitione i seats’ s aot 
is excccdingly low, bonding in sled thal thie engine peobehiy 
is ex y low, in mi is engi I 
wacke nigh sad tay aha ear round. ba tamed 
The yearly saving ( 'y 1000 tons) im coal by an 
economical engine would more than pay for its extra cost and 
maintenance, and after that leave a handsome profit. 
Although the engine under consideration certainly is very 
simple and compact, yet its use should be limited to extreme 
cases, such as where it is not required to perform work for 
an mae of time. 

LO, «deiapeetionaikhaematone 
proper guide in ing i * the cost of after 
oe ee whether in fuel (as in this case) or repairs is 
almost entirely lost sight of. 


Should I be mistaken, and this engine really be the proper 
thing in its proper place, Iam sure readers would be 
, and a few of 


to hear of something of its 
) wplinmegee Cry eyn, © 

In the mean time it is very difficult to see how this engine 
can be either the most “ economical” or “ effective” for 


mine drainage. 
Yours obediently, 
London, September 18, 1872. M. R. 





THE “FIELD” BOILER IN THE “RAVEE.” 
To tue Eprror or Encineenine. 

Sre,—Having y received a letter from Lieutenant 
ie Snlin, giving Sic euparieuse of thn wodineencae=aaar” 
in gi ex “* Field” 
belles fisted to the ladies Govemnanbecuieteanain, * Ravee,” 
and knowing that you are always glad to lay before your 
readers facts as to the performance of engines, boilers, and 
machinery, permit me to quote from his letter relating 
thereto . 


27, Leadenhall-street, Sept. 18, 1872. 
CONTINUOUS BRAKES. 


. pa THE ren or EnciIseexine. 

IR,—. Issue on an 
a Geko pr ne hey 

but for the prompt 





rN 





. Ge 
19, Platt-street, New York, August 29, 1872. ii 
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PROJECTILES FOR FRENCH FIELD ARTILLERY. 
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Some time since* we published particulars of the French 
14-pounder breechloader (commonly known as the Canon 
Trochu), 200 pieces of which were made in Paris during 


the siege, and became of blé importance, not 
only to the French army during the latter part of the 
war, but also to the forces of the Commune during the 
second siege of Paris. In the article referred to we pointed 
out the chief faults in La Hitte’s system, upon which the 
muzzle-loading rifled guns of the French artillery are founded, 
and to the particulars of the 14- pounder breechloader 
were added a few general remarks about the projectiles 
employed. We shall now again refer to the article in 
the Jahrbiicher fiir die Deutsche Armee und Marine, to 
which we were indebted for the description and illustration 
of these guns, and shall take from the same source some 
further ow wre concerning the projectiles of the French 
muzzle-loading rifled guns, and especially about the projec- 
tiles of the 14-pounder breechloaders. 

As already stated the rifled 4~pounder was adopted in the 
French artillery service in 1858; the rifled 12-pounder in 
1859, and in 1866 the 8-pounder. The 4-pounder has a 
bore of 86.5 millimetres (3.405 in.) diameter, the 8-pounder 
of 106.1 millimetres (4.177 ~) and the 12-pounder of 121.3 
millimetres (4.776 in.); all of them are provided with six 
grooves. The howitzer shell of the 4-pounder weighs, when 
ready for use, 8.8 lb., and is fired with a charge of 1.21 Ib. ; 
the weight of the howitzer shell for the 8-pounder is 16.17 lb., 
with a charge of 0.80 ki mes (1.76 Ib.), and the 12- 
pounder fires a howitzer shell of 11.5 kilogrammes (25.30 Ib. 
with a charge of 1 kilogramme (2.2 Ib.) of powder. The 
proportion between the charge and the weight of the shell is, 





therefore, for the 4-pounder a for the 8-pounder BS 
7.2 9. 


and for the 12-pounder = ; these proportions of themselves 


indicate a fault in the La Hitte system. Even for the 4- 
P r, but especially for the two heavier calibres, the pro- 
portion between the charge and the weight of the shell is too 
small for muzzle-loading guns of such a short length as 
that adopted in the French guns, so that satisfactory results 
in practice could not be obtained. There is besides the other 
great disadvantage, that the weight of the projectile is too 
small in proportion to its diameter and section, whence the 
resistance of the air rapidly and considerably reduces the 
initial velocity. The immediate and unavoidable conse- 
quences of this disadvantageous combination of the weight 
of the projectile and the charge are shown it 
limited results attained by the La Hitte system with respect to 
the extent of its trajectory and its effective striking force, as 
well as with respect to the range and the penetrating power. 


pen 
ee eee ight of these projectiles will be 
derived from the following sbiatnal tn praction with 
the 4 and 12-pounders., 
ison of these results with those obtained from 
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4-pounder Field Gun. 
Initial “velocity of the howitzer shell=325 metres. 
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os iting fuse for howitzer shells is an ordinary pillar 
with brass block and cin; 0 conten 6 eetieal 
i which is joined at the top 

with four filling and two 
holes. If, before the loading, one of the firing holes 





Gun. 





First timing of the fuse.|Second timing of the fuse. 


2750 to 2960 metres 
2650 to 2850 





1400 to 1600 metres 
1350 to 1550 


” 








” 





ing serious losses to the enemy by the explosion of howitzer 
shells furnished with such fuses is evidently very limited, 
and can only be counted upon in the event of the happy com- 
bination of various favourable circumstances, whilst the 
enemy is perfectly safe at all distances beyond 1350 and above 
2950 metres, as well as between 1600 om 2650 metres. The 
igniting fuse for shrapnel shell is of a little better construc- 
tion ; it is also a pillar fuse with brass block and octagon cap, 
and contains four vertical cylindrical composition columns of 
different lengths, but without a horizontal hexagon bore at 
the top. The fuse allows thus four different times for the 
exploding of the shrapnel shell; for the 4-pounder at 500, 
800, 1000, and 1200 metres, and for the 12-pounder at 500, 
800, 1100, and 1400 metres. 

The projectiles of the 14 der b include both 
howitzer and shrapnel shells. The howitzer shell (See Figs. 
10 and 11) has a length of 240 millimetres, (9.448 in.) or 2.8 
calibres ; its obtuse head, formed with a flattened point, is only 
a little more the tenth part of the whole length of the projectile. 
The cylindrical part of the howitzer shell is surrounded by a 
thin lead covering with four swellings, the diameters of which 
decrease towards the head of the shell, so that only the 
swelling at the back part of the shell has the same diameter 
as the rifled portion of the bore, measured with the grooves, 
whilst the diameter of the front swelling is 2.2 millimetres 

lier, and thus only 1 millimetre larger than the diameter 


hl A 








Range. | Final velocity. |Angle of elevation| Angle of 
descent. 

metres. metres. deg. min. deg. min. 
500 284 10 30 
1000 249 2 50 8 55 
1500 220 5 5 7 25 
2000 195 7 4 n° 45 
2500 170 IL 0 18 0 
3000 150 16 10 25 20 








* Seo ENG@INBERING, Vol. xiii., p. 419. 


12-pounder Field Gun. 
Initial velocity of the howitzer shell=307 metres. 








Range. | Final velocity. |Angle of elevation} Angle of 
descent. 
metres. metres. deg. min. deg. min. 
* 600 282 f 20 1 
1000 257 3 20 4 20 
1500 232 6 0 8 5 
2000 210 9 0 12 20 
2500 190 12 20 17 20 
3000 170 16 0 24 20 














Not only, however, with respect tothe relative penetrating 
force, but also with regard to the absolute striking capacity, 
the French muzzle-loading field gun is inferior to the rifled 
breechloaders of other nations. Now this latter property is 
so special a characteristic of the rifled breechloader, that it 
appears the less necessary to prove by actual facts, as of all 

muzzle-loading systems that of La Hitte gives in this 
respect the least satisfactory results. The causes for this 
remarkable disadvan consist chiefly in the circumstances 
that all the elements of construction which exercise a direct 
influence upon the striking capacity of tbe gun are badly 
proportioned. The large amount of windage, the want of a 
concentric bearing of the projectiles in the bore of the gun, 
and of contact with the grooves during the passage through 
the barrel, the low weight of the projectile in ion to 
its section, making its of flight Namonectasity¢ t 
intervening atmospheric or other influences, and finally 
great susceptibility of the metal (bronze) of the barrel 
to wear ;—all these circumstances taken collectively, are full 
sufficient to explain the low striking power of the Fren 
muzzle-loaders. This inferiority is increased by the faults in 
the projectiles. 
French percussion fuse for howitzer shells consists of 
ye ey pte into the fuse hole of the projectile, 
1 at the w end with a wooden plug fastened 
yy two brass pins, ing a steel needle pointing down- 
y ; the lower part of the fring tube cohteine the wooden 
ring hay) x 2, — fixed 
ing 
o- 


of? 
z 


: 


two small screws. The front 
with an iron safety plate sur- 


r by ribbon and pi to the wooden ; this plate 
is torn off immediately the i the shot. The 
fuse of course acts in such a manner when the shell 





of the bore measured without the grooves. A reason for this 

uliar arrangement cannot be well given ; but on the other 

d it becomes evident that in this manner a gas-tight 
closing of the bore by the lead covering is made entirely im- 
possible during the first portion of the motion of the we 
jectile in the barrel, for the swelling at the back, which alone 
could effect such a closing in the grooves is, at first, in the 
front of the charge chamber, which is still wider by 
2.6 millimetres. 

The next consequence of this arrangement is evidently to 
increase the destructive influence of the igniting flame of 
the powder upon the metal in the charge chamber and the 
intermediate cone ; the effect of this disadvantageous in- 
fluence will be the greater as the barrel of the gun is not 
made of iron or steel, but of bronze, a material the resist- 
ance of which against enlargements is not great. The 
lead covering between the swellings is uniformly cylindrical, 
and has the same diameter as the bore without the groovee. 
The weight of the fully-charged howitzer shell, amounting to 
about 15 |b., is distributed in the following manner: lron 
core ‘with lead covering 13.66 lb., the exploding charge con- 
tained in a cylindrical chamber 0.836 lb., and the fuse screwed 
into the shell 0.6 1b. 

The shrapnel shell (See Figs. 4 and 5) is similar in con- 
struction to the howitzer shell, and contains 120 balls of zinc, 
each weighing 13.4 grammes (rather less than 5 0z.). The 
howitzer shells have percussion fuses of the same French 
pattern of which we have given above a full description ; the 
— are, however, provided with time-fuses as in 
the Swiss ers. The grape-shot shell, made of zinc, 
contains 82 balls of zinc, each having a diameter of 1 in. and 
vas 0.133 Ib. avoir. ; the space between the balls is filled 
with common rosin ; the two ends or driving plates are made 
of cast zinc and the one is provided with a handle for the 
fastening of fa rope (Figs. 6 and 7).. The outer surface of 
the cylindrical casing three slight projections, which 
pe wr into contact at the loading with the lands of the 
ifled portion of the and limit thus the penetrating 
of the grape-shot shell into the charging chamber. The 
weight of fully-charged shell is 143 lb. The cartridge, 
which is roe | similar to that used for the French canon i 
balles (mitrailleuse), has, no doubt, of the whole ammunition 
of the French 14-pounder breechloader, the most peculiar con- 
struction. Its cylindrical casing consists of 14 different 
layers of a strong, not easily combustible paper of a reddish 
wee, which are again surrounded by a very thick dark 
a paper; between the 7th and 8th layers of paper are 
urther placed two layers of unbleached cotton. These 


17 sing) 
ead alee 





layers appear to be simply laid upon 
without being connected by tay seodinm. 
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be adopted chiefly for the purpose of closing the 
bore completely towards the back and prprustins the escape 
of the ee gases hthe vent 
itself, formed out of a single piece of brass plate, does not 
serve only as a lining a cae 
but it allows also the removal with the test ease from the 
f the unconsumed portion of the cartridge casing after 
the eng te gun, because the sides of the bottoms 
become ly fixed from the expanding effect of the gases 
into the grooves with which the inner surface of the 
cupped front part of the screw bolt of the breech is pro- 
vided, consequently, the unconsumed portion of the car- 
tridge casing follows all the movements of the screw bolt at 
the opening of the breech, and is thus removed from the 
barrel without further difficulty. Two great disadvantages 
of this arran mt have, however, been brought to light 
by the practical use of the 14-pounder, In the first instance, 
the paper casing is generally torn off immediately in front of 
the brass bottom of the cartridge, and remaining in the 
chamber, can only be removed with difficulty by means of 
the sponge. The brass bottom itself has always been found 
to come out of the barrel upon opening the breech, but its 
connexion with the inner surface of the screw bolt has often 
been so firm, that a considerable amount of force, and even 
special tools, have had to be used for separating the one from the 
other, so that the necessary operations for the reloading of 
the gun required o{ten a considerable amount of time, 

The front part of the cartridge is covered simply by a linen 
cap. The filling of the cartridge consists of six blocks of powder 
and one wadding; each block of powder forms a hollow 
cylinder pressed from granulated powder, and having an 
outside diameter of 86 millimetres (8.35 in.), whilst the inner 
diametre is 56 millimetres (2.13 in.) thickness, therefore, 
is 0.61 in.=16 millimetres, and the height 36 millimetres 
(1.41 in.), giving thus a cubic area of 120,390 cubic milli- 
metres or nearly 6 cubic inches. Its absolute weight is 
191.6 grammes (0.421 Ib.), its specific weight 1.6972. The 
charge of the gun is thus 1.15 kilogrammes (2.53 1b.), 
which corresponds with a proportion between charge and load 
of about 1: 6. 

The cartridge, which is altogether 248 millimetres 
(9.76in.) long, weighs 1.56 kilogrammes (3.43 Ib.), 1.15 of 
which belong to the powder, 0.2 to the brass bottom, and 
0.21 to the paper casing, &c. 

The percussion fuse of the howitzer shell of the 14-pounder 
is constructed according to the Prussian principle; all the 
parts of the fuse are united into one body, which is screwed 
into the fuse-hole of the shell ; the needle bolt, made of white 
metal, is provided at its upper edge with two small breakers 
placed upon a spiral spring, by means of which they are con- 
tinually pressed against the screw of the fuse hole. Firing 
the gun knocks off the breakers, when the needle bolt, on 
account of its vis inertia, slides back to the bottom of the lip 
of the bolt; then if the projectile meets on its line of flight 
with any sudden resistance, the needle bolt will penetrate 
into and ignite the primer of the fuse. 

The time fuse for the shrapnel shells is also similarly con- 
structed to the Prussian system of Richter and Lanvelle ; but 
the French time fuse is put completely finished into the gun, 
and the breakers of the bolt of the primer are relieved 
by a spiral spring pressing against the lower surface of the 
latter. In conclusion we may state that with respect to the 
ballistic results obtained from the French 14-pounder breech- 
—— the journal of Swiss artillery gives the following 

able: 


Initial Velocity of the Howitzer Shell about 400 metres 
(1812 ft.) 





METROPOLITAN RAILWAY. 

Tue following letter from Mr. Rebert. H. Burnett, 
late the locomotive superintendent of the Metro- 
litan Railway, a in the Zimes of the day 
tities yesterday. It will be seen that Mr. Burnett’s 
statements fully uphold our own view of the case, 
as expressed in the article which appegrs,on another 
ge of the present number ; an ar c 
oa mentioned elsewhere, was wri 
several days before the publication of | 
letter. oa 
To tHe Eprror oF THE 
Srz,—The letter from Mr. Gi ©, 
and Eve of the Stores Coneiueg 
Times of the 30th ult. distinctly and a atively separates 
me and my. late department from the stores matters and 
their irregularities referred to in Messrs. Pochin and Whit- 
worth’s Ieper of the ult.; I feel myself, therefore, 

relieved from the in. i 















columns to ape 4 a 
in the Report relativeto the “ etn rgacenncaal 
pe: ch i oo of jt in » and subsequent 
my excuse for trespassing om your space. 
It is 4 that I should wee my remarks by 
stating that Mr. Pochin, for some reason or: , assumed a 
hostile and menacing b towardsme. | ‘was specially 


shown at’ a committee g on the 15th May last, when 
Stl eaaihere tc ot first kno sodgbatitbe «lg 
or ve to go.” Ww ‘the existence 
of the Report was after its Selotion om shareholders ; 
no opportunity for remark or explanation having been given 
me prior to its publication. The injustice of this is apparent. 
Having prefaced this much I proceed to the Report itself. 

1, As to the assertion that I was “acting practically with- 
out control,” it is only necessary to say that had it been true 
it would have been more di itable to the directors than 
tome. Whatever “sums” I spent were with the —— of 
the Finance Committee, who drew the cheques. The Board 
Minute of my appointment, April, 1864, speaks for itself. 

“ Resolved,— hat the appointment of Mr. Burnett be ap- 
roved and confirmed. “ Phat Mr. Burnett’s duties compre- 
end repairs and maintenance of engines, carriages, permanent 

way, and stations; but that no alterations or additions be 
made to the works of the railway and stations, except with 
the approval of Mr. Fowler and sanction of the ay 

This minute, which was never altcred, gave me authority 
to repair and paint. Asan instance that I was careful of 
the company’s interest, even in cases where probably it would 
have been politic for myself to have given way, I may mention 
that shortly before I “ lett the company’s service,” I refused 
to “ pass” a lot of steel rails of the value of 15001. supplied 
by a well-known company in Sheffield, of which both Mr. 
Pochin and Mr. Whitworth are, I believe, active directors. 
The rails had been deteriorated and ered unsafe, as I 
think, by being a in the flange in place of being 
drilled, as required by the ification. 

2. As regards the implied extravagance “in the main- 
tenance of the t way,” and in working the com- 
—— engines, I need only refer to the fact that Sir Edward 

atkin, the present chairman, than whom no one is more 
experienced in railway management, held out no prospect at 
the meeting of reduction in the engineering expenditure, 
except by curtailing the running of the early and late trains. 
This = no aout al rae in the jay ow direction. I ay my 
me the copy of aletter I wrote to the general manager, May 4, 

croachment by 





Distance. Angle of elevation. Angle of | 1869, remonstrating against the gradual en 
| descent. trains on the time available for repairs, as tending to 
i their cost, and showing that the effect of running a 
metres. ft. deg. min. | deg. min. | Great Western goods train in the middle of the night (2.30 
500 (1640) Oo Q 61 | a.m.) as was then proposed, thereby interrupting the repair- 
1000 (8280) 1 57 2 24 | ing operations, would be to add from 3000/7. to 40007. to the 
2000 (6560) 5 2 | 6 87 | annual cost. train was put on, however, and continued 
3000 (9840) 9. 21 } 18 17 | to run during my time. 
4000 (13120) 1&4. 28 |} 21 7 I may here call attention to an important point which | ,) 
5000 (16400) 20 42 30 34 rsons ignorant of railway — as the authors of the 
port evidently are, are apt tooverlook, namely, the large pro- 





Angle of departure about 20 minutes. 
The maximum range is, according to the Histoire critique 
du sidge de Paris, fully 5000 metres, or about 6000 yards. 











Tus Turxisu Army.—It appears that in connexion with 
the rearmament of the Turkish army the Martini-Henry 
rifle has carried the day. ‘There has been a lively competi- 
tion in the matter, and General Dixon, chairman of the 
National Small Arms Company, and Messrs. Remington and 
Winchester, the inventors of 
their names, have all been personally in the field, besides a 
host of agents. 





Cayat Navieatioy,—The German system of iron cable 
towing is to be tried on the New York canals. On the 24th 
ult., the laying of an iron cable from Buffalo to Lockport on 
the bottom of » Exo senshi seseeenees pd iecentae 
Governor Clinton, as the first experiment, started off wi 
a loaded boat in tow. This steam tug has three roughly and 
deeply grooved ponderous wheels on the side, and the cable 
risin, tfom the bottom of the canal passes over the centre 
wheel and under the two exterior wheels. The plan is in use 
on the Danube, the Elbe, and sundry German rivers ; but 


doubts have been raised as to its efficacy in consequence of | « 


the loss of power experienced through the undoubtedly great 
friction of the chain in passing over the-wheels of the tug. 


famous weapons which bear | ; 





rtion of mileage run by trains of foreign companies over 
The Metropolitan Railway, for example, the mileage run over 
the line by the company’s own trains during 1869-70 and ’71 
was 3,412,000 (the di ce between this and the published 
mileage, 3,923,000 having been run over other lines), whereas 
the total train mileage, including the “foreign” trains, run 
over the * lines maintained” by the company was 4,376,000, or 
pm tne Sone This causes a co ing increase in 
it tear 


“Toss of By! i 
ident, arising from circumstances 
or any member of my staff, although 
lines under my charge were used 





But having been ahi eo oe a 
ou or two we 7 arama 

rom 
st, and no 


pe 
must, in self-defence, — , 
During: my service wi “company, m 
time Sie icrensed as the line pared 5 the 
inconsi fle addition, having been made as 
year. This is good evidence that I gave satisfi 
over, I hold the following certificate from the Bo: 
June 26 last. PA: SRE 

“That Mr. Burnett be informed in reply to his létter that 
while the Board have t itright in the interest (?) of 
the company to terminate his connexion with it, they have no 
reflection whatever to make on his character or integrity, or 
*"Notfincsnding what ichategetsd, Essay 

otwithstanding w her was st super- 
seded without a moment’s wa , and without’s ord of 
explanation. A cheque three months’ salary being 
sent me in lieu of notice. 

What “interest” of the company could be served by so 
extraordinary a proceeding, coupled with the sacrifice of a 
few hundred pounds of the money, I have- not 
yet a to ascertain, and must leave it to the directors 
to explain: 

In conclusion, allow me to say that I have already informed 
the committee that if it be their intention to investigate the 
matters referred to in Messrs. Pochin and Whitworth’s Re- 
port, I desire to be examined ; and will gladly give the com- 
— the — —- in my power, porary a with 

proper discharge of my duty to my present \. 
I am, Sir, your obedient Servauit, en 





Ropar H: Bugyett, 


Manchester, Sept. 14, 1872. M. Inst. C.E. 





FLOATING TURNTABLES. 
To THE Eptror o¥ ENGINEERING. . 

Siz,—In your publication of the 30th ultimo, among 
recent patents noticed, is one by Mr. Walter L. Granville, 
for floating turntables for swing bridges; without detracting 
in the least from the credit of that gentleman’s originality 
in having hit upon the device of making swing bridges sup- 
ported on a floating caisson, I must, however, claim priorit 

: 3 : v 
of invention, as 1 erected one of the kind five years ago; 
and I am now in the yery act of completing another. 

In my application, I the whole weight of the bridge 
except a few tons, which difference is allowed to bear upon a 
centre pin, thus insuring steadiness; I also oa. ~ 
6 
rise or fall of tide, the only t being 
that produced by the increased immersion of the supporting 

umns, which yery slight; the bridge, therefore, cannot 
float off into centre bearing. q 

The vertical axis of rotation is kept true by a ring near 
porte Deadly wh rgyebicnce pe naps hori- 
zontal rollers to masonry. bridges are quite 
successful ; and, I believe, have never been used except by 
myself. You may, perhaps, save the patentee expense and 
trouble by publishing this letter. 

Your obedient servant, 
JaMEs PRICE. 
Engineer’s Offices, Broad Stone Station, Dublin, 
September 14, 1872. 
[In noticing the patent to which Mr. Price refers, we 
pastonnd at Routing Seamennies were pet povelian The 
is that this mode of constructing turntables was patented 
as long ago as November, 1847, (Patent No. 11,718 old law) 
ty eananaee Eien, © ieee Soe of the and 
orth-Western Railway Works, at Crewe ; 
quently several turntables were sonpenet span 4 
pe, One of these is illustrated in Mr. D. K. Clark’s 
“ wa i : Nyy Li i. 
Mr. Price for the interesting ion he has given con- 
ing the successful application of the . with sub- 
pews. | caissons to swing bridges.—Ep, 
ite omen 


caisson entirely, so that its bonpeney is inde 





-Coaim Turxux.—The Heracli coal mines, belonging to the 











Serr. 27, 1872.) 
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—~-—. 
and Labours of Mr. Brassey, 1805-1870. By Anruur 
Tile ood Neat nol Dolly, Londen, 1872, [Price 10s, 64.] 
THE 
hie introduetory ebspter, that he has undertaken a 
task for which he has no special qualifications. The 
truth of this confession is apparent in every chapter, 
almost in every page of the volume we are about 
to pass under review, and itis a matter for real 
regret that the story of a life so full of varied and 
i ; So intimately associated with the 
history of engineering progress, should have been 
told in the way it has been told by Sir Arthur 
Helps, To write such a biography well, to do 
Mr, Brassey justice, and to benefit a host of readers, 
uired a writer possessing those ial qualifica- 


req’ 
tions in which the author is wanting. ‘That the P 


book fails lamentably in these points we shall see 
presently, but it has grave shortcomings of another 


class which we must also point out as briefly as/ 


possible. We object especially to. the ost ful- 
some manner in = onal eter 
Brassey is, persistently, tedfously, and unreason- 
ably lauded. Doubtless the author had.» difficult 
ei § a delicate task, but it was one which, in this 
respect at least, he might have accomplished, with- 
out leaving upon the reader’s mind the unfavourable 
impression that he was dazzled by the wealth posses- 
by the subject of his memoir, and that the book 
was} written to order, and, therefore, to gratify 
those who had ordered it. How, for could 


Se eee Save pee imself, ~ im- 
mediately after printing the following somewhat 





confused hh, to insert more than’a score of 
ages of Mr. ‘Thomas Brassey's recollections of his 
father recollections flat and vapid in the extreme— 


which place before the readers not Brassey, but a 
common elderly gentleman, who did not be- 
come irritable if kept waiting in a railway carriage, 
who oe in @ passive manner nature and art, 
and who, in much journeying, had necessarily ac- 
quired habits of observation, and had consequently 
accumulated considerable knowledge of men and 
things. This is the p Ih above referred 
to: ‘I have said before that «I have always been 
entirely against the writing of eminent men’s lives 
by their-sons ; for sons are’ manifestly prevented, 
by due respect and filial love, from commenting on 
the faults of their fathers, Now these faults, which 
sons are naturally averse from alluding to, are 
often only exaggerations of merits, only indicate 
that want of proportion in character which is to be 
seen even in the most remarkable men—and perha 
indeed more in them than in others; notably in 
very ‘successful men, for great success is often 
the result of great disproportion of character. It 
will be seen that I have succeeded in eliciting from 
Mr. Brassey’s son, what in his opinion, were the 
faults of his father’s character. And it will also be 
seen that these faults were, as I suspected they 
would prove to be; exaggerations of merits—virtues 
carried in this world to an extreme.” In short, 
Sir Arthur Helps paraphrases St. Augustine—the 
faults of Mr. Brassey were splendid virtues. Can 
anything then be in worse: taste or more illogical, 
after protesting against the» writing of a father’s 
biography by a son, to publish every scrap of matter 
which alone serves to such a work objection- 
able, and to add thereto his own eulogium, conceived 
and executed after the fashion of a carver of 
epitaphs. Let us turn, however, from this really 
a subject, which our: duty, as a critic; alone 
orces us to notice, and consider the main ion of 
the work. Mr. Brassey was descended from a good 
and ancient family, which, for nearly 600. years 
had resided upon their own estate in Cheshire. 
But before 1660 they had removed to Buerton, in 
the same county, where they ied another 
estate through various generations until Thomas 
Brassey was born there in 1805. In commenting 
upon the antecedents of his birth, Sir Arthur Helps 
makes some remarks which are well worth quoting. 
“ There is a certain amount of culture,and of know- 
ledge in such a family ; while, at the same time, it 
has ran no risk of being enervated by luxury, or of 
having; if I.may venture to use the expression, 
thought itself out. We cannot be blind to the fact 
that there are, amongst us, but. few descendants of 
our mosteminent men. It certainly seems as though a 
family, after long like some slowly developing 
int, produces its flower,,and then dics. off. 

i when we see distingui families still 
ducing remarkable men, J believe that if we could 
investigate the records of those families we should 


author of this biography states in the course of |; 


*| man, quickly perceiving the 


Pro- | time, thought, or energy 


find that there had been.an accession of new blood, 
of minds unwearied by mental labour, of bodies not 
exhaysted or rendered: unfruitful by luxury.” 
Thomas Brassey was in truth the ‘best flower” o 

the old gentle stock that had struck its roots 

in Cheshire soil so many cénturies 

in this he very little resembled 
geniuses of whose antecedents no one has ever 
known, and whose creation would appear to be the 
result of accident, certainly not the slow developed 
fruit of an ancient family tree. But Thomas Brassey 
was not a gous ; he was required to carry out the 
works ¥ ; had conceived, and to do this, 
the great and noble qualities he i were de- 


veloped to the utmost. Had not the pagertanity 
offered, Mr. Brassey would, in all probability, have 
lived, a quiet country gentleman at Buerton like his 
redecessors. But the time had come for his 
special qualifications and ability to be. ealled in 
active service for the public good, — Telford 
was busy upon primitive engineering works when 
rassey commenced his career as the pupil of a Mr. 
Lawton, a local surveyor and sag this gentle- 

i a of his young 


assistant, offered him a partnership, and placed him 
at the head of a business in Birkenhead, where, first 
as manager, and subsequently as the representative 
of a Mr. Price, who at that time was proprietor of 
the Birkenhead estates, he acquired great experience, 
which was to be turned afterwards to an account of 
which then he never dreamed. After years’ 
residence at Birkenhead, Mr. Brassey fairly com- 
meneed his true career, for it was then that he met 
George Stephenson, and supplied him with stone 
from the Stourton quarries for building the Sankey 
Viaduct upon the chester ‘and Liverpool Rail- 
way. The step was an easy and natural one, from 
supplying materials to using them for construction, 
and Mr, B made his first_(and unsuccessful) 
tender for building the Dutton Viaduct, near War- 
rington. In his second attempt he succeeded, and 
established himself as a railway contractor for ten 
miles of line on the railway between Stafford and 
Wolverhampton, and for the Penkridge Viaduct on 
the same line. Upon the successful completion of 
= * eae ag Locke, — irae George 
tephenson in the positior ief engineer, be 
Mr. Brassey to accompany him to the Sou o 
England, and take a part in the construction of the 
railway then commenced between London and 
Southampton. This was about’ 1835, when Mr. 
Brassey was still under thirty years of age, and be- 
tween this time and 184] he was busy fitting him- 
self for the larger field which the requirements of 


ai progress, and the skill of ‘engineerg; in whose wake 


e ever followed, was to open for him. During 
those five or six pus he completed contracts upon 
the Chester and Crewe Railway, the Glasgow, 
Paisley, and Greenock, and the Sheffield.and Man- 
chester Railways ; but upon this period of his life 
Sir Arthur Helps is practically silent, filling in the 
space between 1835-41 with light writing of little 
interest and less value, In 1841 Mr. Brassey began 
the first of his great foreign campaigns, which lasted 
during the whole of his long:and busy life ;| here he 
still followed Mr. Locke, who had ‘been appointed 
engineer to the then proposed- Paris Rouen 
Railway Company, a joint concern, furnished with 
French and English capital, -U this and col- 
lateral undertakings, Sir Arthur Frelps has written 
a chapter so good as to make one:wish it were 
better; it is indeed of considerable interest, though 
lacking of course in what would make ‘it of real 
value—precise information. His sketches, however, 
of the difficulties of thé British workmen in a foreign 
land, and the troubles of the British workmen’s 
masters, are well drawn, and the method the 
English navvies employed for teaching the French 
terrassiers is worth reproducing. It consisted in 

inting to the earth to be removed, stamping hard 
on the ground, and saying ‘‘damn.” This method, 
however, as the author somewhat naively remarks, 
‘*-was only applicable to very simple cases,” 

At the time of the great railway mania, another 
change took place in Mr. Brassey's career ; he ceased 
to be a mere contractor, and became ly 
sought after by the projectors of great ~liwey 
schemes. That this change should come upon a 
man of Mr, B ’s calibre, was inevitable ; that he 
was able so fully to adapt himself to it is another 
proof of the capacity for his ial business which he 
sed to such a degree, From this 
time he ‘‘took the greater care not to waste his 

any work of detail 
which he could get as well done for him by others.” 





He-had to do with results, leaving to others the 


poe those 


ais 
labour of attaining them. . In pointing out that this 
characteristic of Mr, Brassey was.one.of the chief 


reasons that led to his future successes, Sir Arthur 
Helps makes some comments that are worth quoting. 
‘It is sometimes. found,” he ;says, “‘ that: man 
who can govern and direct a few persons under hin— 
persons i constantly under his eye—is 
perfectly incompetent to manage. undertakin, a 
eae partage have perf ey AA rh tne 
similar to his own, of which he is perfectly cognisant, 
are to be mere units in these his greater, or at least 
more extensive un i ‘The error which those 
commit who fail when they are obliged, in the course 
of their ag _ a esis field of 
operations, is that still pay too much attention to 
detail,” It is not every oa phe is fitted to be pro- 
moted! from an ‘inferior..rank,. however well filled 
by him, to one ef generalship and wide command,” 
These remarks are very true, and the exceptions 
~_—- prove their va Brunel was, as we 
an exception—a. engineering egotist— 
who -pers » considered ‘every smallest. detail, 
evetr in «the: height..of his, professional career; he 
sacrificed his life to this w but not his fame. 

Thomas Brassey was a wiser man, probably a far 
more unselfish one, and while he the per- 
ception which enabled him always to draw the right 
mien into his service, he also the. rare tact that 

them attached.to it, and.-faithful to him in all 
gs. -His natural nobility of character, his gene- 
rosity in dealing with his assistants, and the energy 
and ‘ form” which contact with him inspired, were 
all powerful inducements, whilst he never lost sight 
of the fact that he could not stand of himself, but 
was dependent in his extensive undertakings upon 
others. | He was not a genius, though Sir ur 
Helps would fain have us believe so, but he was 
something ‘more and better, and his grand successes 
were based upon a broad foundation of honour, 
liberality, and common sense, 

“In this ter ‘will be described one of Mr. 
Brassey's most important enterprises, namely, the 
formation of the Great Northern Railway.” As 
there is nothing ‘‘in this chapter” on the subject, 
we suppose Sir Arthur Helps must have forgotten 
about it. There is a picture of the silver-gilt shield 
— to ‘Mr. Brassey, and a biography of Mr. 

hen Ballard, nurseryman, kitchen gardener, 
builder, canal manager, and resident engineer on 
the Great Bedford Level. He was a clever and an 
eminently practical man, and of course Mr. Brassey 
knew this as soon as he met him, and with his un- 
erring judgment, placed him in charge of that part 
of the Great Northern Railway running through 
the fen country. The author — from Mr. 
Ballard a very sketchy account of the way he laid 
a foundation on the bog Jands for the line, and he 
tells-us that at least from 5000 to 6000 men were 
émployed upon the-works, a, slight mistake in the 
direction of whose labour, even for a few days, 


would be a very serious matter in a pecuniary point 
of view. And he gives so detailed a description of 


the presentation shield, that we think he must have 
forgotten all about the railway in his interest con- 
cerning the testimonial, - The succeeding chapters 
upon Mr. Brassey's financial management, and upon 
his financial difficulties, are very excellent in their 
way ; they could not have been r done by any 
author ‘without ‘special qualifications,” and the 
tabulated statement af. the whole of Mr. Brassey's 
ings is good.and of course very complete. 

‘Phe chapter upon the railway works carried out 
by Mr. Brassey in a is somewhat like the earlier 
one already mentio upon the Great Northern 
Railway, excepting that there is rather more 
detail: giveii of tle cial operations, and the dif- 
ficulties and delays encountered before commencing 
the works ; these details have, of course, a certain 
interest, but only a subordinate one ; they would 
have served as an appropriate introduction to a 
description of the works themselves, had such a de- 
scription been given. Equally it would have been 
desirable to have given some sketch, however slight, 
of the course and character of the Grand Trunk 
Railway of Canada, ‘one of the most important 
undertakings in which Mr. Brassey was ever con- 
cerned.” But beyond the fact that ‘‘it supplies a 
means of intercommunication through the valley of 
the St. Lawrence during the whole of the year,” we 
are left in ignorance, the whole of the first chapter 
being filled with ‘ta iption of the nature and 

ualifications of the workmen in the great American 
Continent (!) and their im ts, as contrasted with 
the British workmen their appliances.” 


The description of the Victoria Bridge upon the 





Grand Trunk Railway formsan agreeable contrast to 
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the rest of the book; it is from the of Mr. 
Hodges, and though not new, is strictly in place in a 
record of Mr. Brassey’s life. 

Slight notices are given of the Crimean Railway, 
the Victoria Docks, the Northern Mid Level sewer, 
the East London Railway, railways in Denmark, 
and contracts in Australia, which were carried out 
between the years 1852-65, but there is nothing in 
these—we speak from the book—to call for comment. 
“* Of all Mr. Brassey’s undertakings there is not one 
which has more attraction for me, and which, I 
think, will more interest my readers than the 
Argentine Railway.” Here, we thought, in com- 
mencing Chapter XXIII, at last we shall read 
something of interest. ‘This is what we found in 
the course of the said chapter, occupying fourteen 
pages. “The principle point to be noticed in the 

ormation of this tine Railway is the contract 
entered into aoe gentine Government with the 
promoters. -* Government, in their Fe pr ern 
en to put the company in possession of one 
league of land on each side ¢ of the railway through- 
out its entire extent, commencing at the distance 
of four leagues from the stations of Rorario and 
Cordova, and one league from each of the San 
Geronimo and Villa Nueva, subject to the condition 
of such lands being ed, contractors for 
theline, Messrs. Brassey, Wythes, and Wheelwright, 
accepted from the railway company one-half of the 
above-mentioned lands in part payment of their 
contract price. There were no ial difficulties 
in the construction cf the tine Railway. In- 
deed, so easy was the gro that for part of the 
way the rails had only to be laid on the slee over 
the bare earth, a simple trench at either side being 
dug to carry off any surface drai .” The rest of 
the chapter might well have been written by an emi- 
gration agent attached to the Argentine ublic. 

With an imperfect description of the Moldavian 
Railways, and the various Indian contracts, the 
record of Mr. Brassey’s essional career closes. 
But we would call ial attention: to the chapter 
headed “The Close of Mr. Brassey's Life.” is 
chapter is extremely well written, and almost free 
from the fault which, as we have said, pervades 
the whole book—that of adopting an exaggerated 
tone, and therefore failing to do justice to the 
great and good man who forms the subject of 
the biography. We not need extend our review 
to. further limits; we have expressed our candid 
opinion of the work, and we deeply regret that it 
is so unfavourable. In attempting a labour for 
which he was unfitted, Sir Arthur Helps has done 
the profession a great wrong, for his book, imper- 
fect as it is, will nevertheless effectually prevent the 
future —— of a satisfactory volume on the 
life and labours of Thomas Brassey. 

In conclusion, we may say that the book we have 
been considering has been excellently produced ; 
large type and wide margins have produced a thick 
volume, and the engravings are of a high class of 
excellence. In our opinion, however,.the photo- 
graphs, that also illustrate the work, might have 
been successfully replaced by wood-engravings. 


MECHANICAL REFINEMENTS. 
No. XVIII. 
To THE Eprror oF ENGINEERING. 

Sir,—TI am of the impression ‘that you do not care 
to lumber up the pages of ENGINEERING by de- 
scriptions of inventors’ visionary schemes, but in 
collecting the following group of tried and untried 
novelties, various thoughts have presented them- 
selves, out of which I have endeavoured to gather 
some crumbs of justification. 

This much is probably true, that all of us ‘who 
take any interest at all in -mechanical " 
are pleased, at least, at the suggestion of what at 
first sight seems to be (that which is best expressed 
by the words) a *‘ happy thought.” 

For example: in a pair-of small gear where 
nothing but a gear will answer, and where quietness 
is desirable, make one of iron and the other of leather. 
Now this may not strike others as it did me. Most 
may derive their pleasure from what seems to them 
the ridiculousness of the snggeaton ; but it was 
presented to me as a living ty in the shape of ‘a 
pair of mitre gear used for driving a drilling machine, 
and as it had been working for a year or more 
with perfect quietness, and without any perceptible 
wear, I was delighted to see it. The pinion was 
constructed by compressing discs of leather between 
two metal plates, cementing the joints with glue, 
then turning and cutting the same as if of wood. 
We would all naturally question the of 
the teeth, and it is there we should all have found 








ourselves mistaken ; take my word forit, it is a good 
dodge. It is quite possible that ‘‘ raw hide” would 
be even better than common leather. 

The — has been made to construct and 
set the tubes of a surface condenser as shown in 
Fig. 62, and it is thought to be an improvement over 
the present plans. By introducing the small tube 


oz 


Fle. 65. 


within the larger one, the condensing surface would 
be increased without increasing - the condenser, 
and the mass of steam to be eoaied reduced to a 
thin film ; besides, the expansion and contraction, 
which I suppose was the cause of so much trouble 
in the early ience of surface condensers, is 
almost comple y. neutralised ; sect much far 
expansion, tendency to break the joints w 

be very slight. In par the practicability 
of this scheme, it will be necessary to speculate as 
to whether: the condensing surface is as effective 
when put in this shape as any other, whether circu- 
lation can be maintained, whether the tubes can be 
as readily set and kept tight, and the construction 
of the tubes, which may be made by brazing a 
a thimble between the ends of two tubes, 
but which I have shown as if made in: one piece. 
This, I believe, to be uite possible, difficult as it 


mes at first t. 

scheme for overcoming the evil effects 
arising from the use of hard water in steam boilers, 
is shown in Fig. 63, and consists in introducing into 
the inside of a common 
iron trough into which the water is to be pumped 
(say at one end), and in which the water is kept 
level with the water outside by flowing thro 
small holes along its r edge or towards 
opposite end from which it is pum in. 
theory is that the water in the trough must neces- 
sarily be about the same temperature it is in 
rest of the boiler, that it will be quiet, and that 
greater ent, will be 


: 7 
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tou anywhere else, also to have it 


cylindrical boiler a thin | i 





r ~er yg water and exhaust steam both pass 
own in the same direction, taking a zig-zag course 
over shelves and through’ holes so as to make a 
number of right-angle turns before ing the water 
reservoir at the bottom. Judging from the appear- 
ance of one of these heaters when it would 


seem as if they work by mechanical action, that is, the 
i alge pons ot Seeeearreien So Sane directly 
beneath h 


me oleneae at og < the flowing 
steam ‘plastered es ime one. u 
another in the form a drift. A heater of This 
kind, with half a dozen shelves, will remove from 
one-half to three-fourths of the lime in the water, 
while increasing the number of shelves does not 
seem to add to its effectiveness, Whether the 
—— chown Ee i 4 will no poame —— than 
e heater described, will depen e efficiency 
of a high heat and still aaah at i to a low 
heat motion ; possibly no amount of heat short 
of complete evaporation will fully extract the lime. 
Figs. 64, 65, and 66, show a new arrangement 
of fish-plate joint designed to fulfil what would seem 
to be two great requirements ; one is a joint which 
shall always be tight, and another to di with 
the holes the rails. It is to make 
the plates of steel of the same section in the centre 
as the ordinary plates, to reduce them at the ends, 
and curve them like very strong elliptic springs. 
The th is that to always insure a tight fit at 
the joint, it is to avoid having the plate 
.tighten- 
ing. . With thé ordi lates bolted up they soon 
po Gabi raagaes be tight where the bolts 
come, while they are still at the joint. These 
Se es asingle bolt at each 
» but to avoid making holes the rails, 
the as shown, may be used. It is necessary 


that the clamp have — jon as at a', to fit 
between dikiodt and end plate, so as to give the 
necessary stiffness. 

The slight turn at the ends of the plates, which 
need not necessarily be square turns, but slight 
curves, prevent the clamps from coming off, and a 
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PORTABLE ENGINE AT THE ROYAL AGRICULTURAL SOCIETY’S SHOW AT CARDIFF. 





CONSTRUCTED BY MESSRS. DAVEY, PAXMAN, AND DAVEY, ENGINEERS, COLCHESTER. 


(For Description, see Page 221.) 
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DETAILS OF PORTABLE ENGINE AT THE CARDIFF SHOW. 


CONSTRUCTED BY MESSRS. DAVEY, PAXMAN, AND DAVEY, ENGINEERS, COLCHESTER. 
(For Description, see the opposite Page.) 
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ENGINES OF THE 8.8. THORWALDSEN 


‘A Ew weeks ago (vide our number for August 16th) we 
published a two- engraving of the compound engines of 
the s.s. Thorw: constructed by Messrs Oswald and 


Co., of Sunderland, and we at the same time promised that 
on an early occasion we would describe the in 
detail. This we now propose to do, referring for that pur- 
pone Peo te tee we gave in our number of 

1 and to the two-page engra’ which we 

this week. shen 
As will be seen from the engravings the of the 
Thorwaldsen are of the overhead cylinder pal an in- 
termediate receiver, the cylinders—which by- are not 
steam jacketted—being ively 51in. and 86in. in 
diameter, with a stroke of 3ft. Gin. The capacity of the 


> 


pressure cylinder as 
shown in the detail views which we give this week—has a 
equal to that of the ; . The 


- 
. 
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The maximum travel of the valves is in each 
and each of the valves has its weight counterbalanced 
of the steam acting on an 8 in. piston work- 

in a balance cylinder, as shown. The valve spindles are 
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The arrangement of the condenser is shown by the section 
which we give this week, and it contains 2898 tabes through 
which the water passes in an upward direction. The con- 
densing water is drawn through the condenser, the arrange- 
ment of the circulating pump being shown by the section 
to which we have already referred. This pump has a 
plunger 1 ft. 8 in. in diameter, with a stroke of 1 ft. 9 in. 
and the suction and discharge pipes are 12 in. in diameter. 

The circulating pump is, as will be seen, driven by a 
prolongation upwards of the air pump rod, both pumps 
being actuated by back levers connected to the crosshead of 
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M,P,= 30: 


1.R 803-384, 








easy firing maintained a pressure of 58 lb., and on some 
occasions 67 Ib. was reached without any great effort. The 

tion of fuel throughout the whole run, we are in- 
formed, didnot exceed 1.75 Ib. per indicated horse power. We 
give on the present page a pair of indicator diagrams taken 
during the trial run at a time when the engines were indi- 
eating 1580 horse power,* and the vessel running at 12 
knots, or half a knot over the speed specified by the con- 
tract. We have not received any record of the height of 
the barometer noted during the trial, but we find from the 
ordinary meteorological reports that the height on the 
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1.1, 776-2 
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found to give very good results on the trial, the distribu- 
tion of the steam in the condenser to be 


boxes in the top cylinder covers. diameter at the 
bottom of the screw threads is fo The crosshead 
gudgeons are 10} in. in diameter by 11 in. long, and the 
blocks are 15 in ig tis lire dagSecs, « The con- 
necting rods are 7 ft. 9 in. long, and the ct pins have 
bearings 18} in. long by 134 in..in diameter. The dia- 
meter of the crank shaft is also 18} in. and the 
bearings are four in number, and each 18 in.: 
The thrust bearing has nine collars placed 14 in. apart, 












north-east coast during the early part of Saturday was 
80.15 in., so thaf the vacuum obtained during the trial, 
namely 28} in., was exceedingly good. Altogether, as we 
stated in our former notice; the Thorwaldsen is a very pro- 
anising vessel, and will be a valuable addition to the fleet 
of her owners, the Baltic Lloyds, Stettin, and American 
Steam Passenger Navigation Company. 




















PORTABLE ENGINE. 

Amonast the engines tested at the Royal Agricultural 
Society’s Show at Cardiff that sent for competition by Messrs. 
Davey, Paxman, and Davey, of the Standard Iron Works, 
Colchester, was, as we stated at the time, worthy of special 
notice, both on account of the good results obtained with 
it, and from its construction including several noted features. 
The engravings of the engine, which we publish on pages 
217 and 220, will enable us to describe these features more 
fully than we have hitherto done; but, before giving an 
account of them it may be.convenient that we should repeat 
the principal dimensions of the engine, which are rr : 

A in. 



















Diameter of cylinder is St 
of firebox inside ©... oa 1 104 
Bt as ee bf we” BR 
eight of firebox above firebars ... od. 2 6 
Namber of tubes... des ove 89 
Diameter of tubes outside ... co a 
bes bee ss 6 
4,84 


146 aq. ft. 






: sy near ne in 
Paxman tubes) ... ~ 36.6 sq. ft. 
y Total 182.5 
Area of-heating surface uare foot 
a ppm see or, woe 87.7 aq. ft: 
Diameter of blast nozzle ... 12 in. 


Beginning with the boiler, it 
tudinal and transverse section 









will be seen from the longi- 
s of the firebox, hap soe 

ve on the opposite that the heating surface d ly 
-- ontie cote the fire is materially increased by 
the insertion of ten Davey-Paxman tubes, there being three 


* former notice of the Thorwaldsen it was stated 
In our form Seen "the 













. 
| 


———__ 


































ENGINEERING. 








_{Sepr. 27, 1872. 











222 

of these tubes springing from each side plate, two from the Mean piston speed in feet per minute ... re Mr. Harrison should upon these and.cognate topics with 
tube plate, and two—which are somewhat shorter than the Load on brake Siteitiaeentiped Obibs'< “had wie as little delay as . 
others—from the back plate. We have on several occa- — ran ne "4 198 Proposed New Railway to Lanark.—At a special meeting 

i -P. ubes, and directed per dynametrical we of the Lanark Town Council, held on Monday evening, Mr. 
sions spoken of these Davey-Paxman tubes, ats: f 

; : ; Mechanical time=total number of re- Alexander again ht up the subject of a new railway to 

attention to the efficient heating surfgce they afford, and sane : 4 182 - ; 

; volutions>nominal speed ‘ Lanark from the line of the Caledonian Railway at 
to the effective manner in which the deflectors inserted at Consumption of coal per dynametrical lb. Braidwood. Nv tangible heen. .get. out ef tho 
their upper ends perform their duty, namely, that of pre- horse power hour ... at ah 3.25 Caledonian P sdaronad reply Png € aa’ ak none 
venting the water which rushes up through the tubes from Consumption of water per dynametrical months and at the meeting referred to a deputation was 
being projected into the steam space, and thus causing horse power per hour ...  ... ax 32.44 appointed to wait on the manager of the Caledonian Railway 
priming. At some of the Royal Agricultural. Society's Water evaporated per pound of coal .. 9.98 in reference to the subject. ; 
meetings, Messrs. Davey, Paxman, and Davey have shown Coal burnt per square foot of firegra 


one of these boilers working with the man-hole cover off, 
and with the deflectors removed from some of the tubes, 
and all who have had an opportunity of examining a 
boiler so working must have been thoroughly convinced of 
the important end which the deflectors serve. The applica- 
tion of the Davey-Paxman tubes to a boiler of the locomo- 
tive, as in the case of the engine we are describing, is one 
which we expect to find much extended, as the tubes not 
merely afford additional heating surface, but, by increasing 
the circulation in the water spaces around the firebox, in- 
crease the value of the heating surface previously existing. 
We may mention here, by the way, that a boiler fitted with 
Davey-Paxman tubes has for some months past been run- 
ning with salt water, and that the results have been highly 
satisfactory, the tubes being found to keep perfectly clear 
of deposit. 

With the exception of the Davey-Paxman tubes in the 
firebox, the boiler of the engine we illustrate possesses no 
peculiarities. Passing on to the engine, it will be seen that 
the suppression of the steam is effected by an independent 
expansion valve actuated by cam gear. The cylinder— 
which, with its covers, is thoroughly steam-jacketted all 
over—is fitted with an ordinary slide valve working in a 
very small valve chest, while on the cover of this chest is 
formed another chamber in which the expansion valve 
works, as shown in the sectional plan. This latter valve 
has four ports formed through it, and, according to its posi- 
tion, it covers or uncovers five ports 3in. long by + in. 
wide, in the cover-separating it from the main valve chest. 
The movement of the expansion valve required to com- 
pletely uncover the ports is but about } in., and this move- 
ment is given to it in the manner we are about to describe. 

Referring to the side elevation and plan on page 220, 
it will be seen that the expansion valve spindle is, at the 
end next the crank shaft, encircled by a light cylindrical 
casing which is supported in a fixed position by a bracket 
attached to the boiler. Within this casing is a helical 
spring, which, by bearing against an enlargement of the 
valve spindle, tends to force the latter towards the crank 
shaft. Sliding freely on that portion of the crank shaft 
opposite the expansion valve spindle is a sleeve fitted with 
two cam leaves of case-hardened wrought iron. These 
leaves are broader at one end than the other; and by acting 
on the small friction wheel or bowl carried by the end of 
the expansion valve spindle, they open that valve for a 
longer or shorter period daring each half revolution,, ac- 
cording as their broad or narrow ends are brought into use. 
The position of the sliding sleeve on the crank shaft, and 
accordingly the period of admission given by the expansion 
cams, is under the control of the governor, the latter as the 
balls rise, shifting the sleeve so as to bring the narrower 
end of the cam leaves into action, and vice versd. The 
recoil of the valve spindle, caused by the action of the 
spring when it is released by the cam leaves, is arrested by 
an india-rubber pad or ring interposed between a collar 
fixed on the expansion valve spindle and a dise which has 
an abutment on the cylindrical spring casing already re- 
ferred to. The experience which has so far been had with 
this gear has been very satisfactory, the cams showing no 
signs of wear. As to the perfect action of the gear in 
affording a sharp cut-off, no better evidence can be given 
than the indicator diagrams published by us on page 22 of 
our number for July 12th last. 

The plan adopted by Messrs. Davey, Paxman, and Davey 
for heating the feed is as follows: In the first place the feed 
water contained in the feed-tube as usual has its tempera- 
ture raised to, say, about 90 or 100 degrees, by leading 
into it a portion of the exhaust steam, and when thus par- 
tially heated, it is taken by the pump and forced through a 
heater placed on the top of the boiler, this heater being 
traversed by the exhaust pipe, while next it is led through 
an annular heater situated in the upper part of the smoke- 
box under the base of the chimney, and thence through a 
check valve into the boiler. During the trial at Cardiff, 
the water was by this arrangement heated to over 200 deg., 
and from this temperature the boiler evaporated 10 Ib. of 
water per pound of coal, the evaporation being at the rate 
of 2.18 1b. of water per square foot of total heating surface 
per hour. For convenience of reference we subjoin in a 
tabular form some of the chief results obtained during the 
Cardiff trial; but in doing this it is only fair that 
we should point out that during the latter part of that 
trial the engine had to contend against the disadvan- 
tage of a hot crank-shaft bearing, caused by one 
of the brasses having by some mishap been set up too 
tightly. In a subsequent run at his own works, Mr. Pax. 
man, by whom the engine was design 
obtained a result exceeding that recorded at Cardiff by 22 

inutes, hanical time made being over 4 hours 40 
ery x _ The results obtained at Cardiff were as follows: 

ominal s; in revolutions per minu 115 
Mean poe speed in soniedions ~- 
minute ... ove cae c- oye 114.2 





ed, has, we believe,. 


per hour ... ~ wee 7 ove 8.01 
In conclusion we should state that the engine of which 
we have given an account was the first portable engine de- 
signed by Mr. Paxman for the Royal Agricultural Society's 
competitions, and he is, we think, under these circum- 
stances, to be specially congratulated on the results he has ob- 
tained. 





NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Glasgow Pig-Iron Market.—The market for warrants has 
remained somewhat ina state of suspense during the past 
week, in consequence of the unsettled state of the money 
market. The amount of business transacted has not been 


uite so large, but what has been done has been princi ; 
vith the intention of low i i ee bee Fee ek 


still continues very fair, and thie q ity is nang ere 
away as fast as it can be produced, in addition to parcels 
which are being daily taken out of store. On the other hand, 
the eam working of the blast furnaces has tended to an 
accumulation of No. 8 and No, 4, in consequence of which 
the relative difference between Nos. 1 and 3 is unusually wide, 
ranging from 9s. to 10s. per ton. The exports of pig iron for 
the past week were 12,806 tons foreign, and 1212 tons coast- 
wise, or 14,018 tons in all, as against 16,173 tons for the 
corresponding week of last year. ‘The importations of 
Middlesbrough pig iron were 1520 tons, as compared with 
1240 tons in the ing week of 1871, showing an in- 
crease of 280 tons on week, but a total decrease at date of 
12,789 tons. The total quantity of No. 1 in store is about 
78,000 tons, and of No. 3 about 52,000 tons. With a con- 
tinued drain on the stores at the rate of about 20,000 tons per 
month, and a heavily over-sold market for warrants, it is not 


improbable that a slight upward turn in prices may supervene. | | 
; : ~ . 


Since last has been a decline in prices—from 
129s. last Wednesday to 124s. 6d. yesterday ; and several of 
the special brands have also fallen in mg At least, two 
signs of weakness are showing themselves in the G Ww 
market ; one is a decided reduction in the value of No. 3 
iron, the other is the disposition shown to sell for forward 
delivery at considerably under present prices. The market 


has been very flat to-day ; down to 121s. 6d. cash was 
accepted, then 122s. 6d. paid, closing sellers at 122s. 6d., 
buyers 122s, 3d. cash. 


The Finished Iron, Trade.—There is a slightly improved 
demand for plates as one or two contracts for steamers have 
recently been placed on the Clyde. There is also a full 
evi business doing in bars, but the various quotations 
must be characterised as inanimate. At some of the malleable 
iron works there are orders in hand sufficient to carry them 
on for six or nine months. The moulders in some of the 
jobbing foundries have solicited an advance of 2s. — 
in the rate of wages, and a meeting of the employers has been 
called to consider the question, which, it is expected will be 
amicably adjusted. 

The Burntisland Dock Question Settled.—This question, 
which has agitated the ae, = Borotisland for the 

t few years, has at t toa successful 
aol The negoti ah the Town Council and the 
North british Railway Company has resulted in an agree- 
ment whereby the necessary funds are provided and arrange- 
ments made for commencing the construction of the dock 
within a period of two months. The termsare understood to 


be mutuall etme. The ments, which had 
previously been rati by the Railway Company, were 
signed by the Town Council at a i ing held last 
week. In constructing the dock the to be followed are 


those prepared several years 

Bouch and Mr. Maik, colar. These gentlemen will now 
have the a of the scheme—Mr. Bouch acting 
for the Railway Company, and Mr. Meik for the Town 
Council. It will bé remembered that Parliamentary sanction 
-was obtained upwards of three years ago. _ The ofa 
direct line of raliway to the coalllelds is being matured, and 
the povepeetas will be immediately placed betore the public, 
See meee ap aanae to encourage the under- 
ta . , 


—The shareholders of 
Na oe | held their i 
last week, the line having now become the 
Glasgow and South-Western Railway Company. 
boouming aitigumated’yit the Midland Railway Com 
i wi i ilway Company, 
becoming amalgama ok = ny 
afterwards prospected the Ayrshire coast from vee one 
in view of a proposal to construct a branch system the 
main line to and Pairlie. 





ence. There is a desire to haye for the a 
scheme of to embrace Hock, 
&e.; it is 





G Harbour Tramways.—The Clyde Trustees bese 


materially in form and construction from the ordinary 
tramways and the railroad t way. A foundation 
of Bin Wf chance ia feck (ick on which the rails are laid. 
Sie silts one 18%, ees et ct 
in the centre. Their is 8in., apd they are laid in 
lengths of 5 ft. This gives a kind of o box, which, being 
filled with eoncrete and turned bottom upwards, forms the 
rail. The gauge is 4ft.8}in. The rails are of cast iron, 
with chilled surfaces, and lying flush with the road, they 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


trade there is no alteration, excepting that for some articles 
there is not such a good inquiry. 


Another Liability Ci .—Limited liability com 
are constantly being formed in the North of En: 
trade. Within the few months there have been several 
established in the Cleveland district. There are rumours of 
other firms turning their works over to a limited company. 
Within the ‘ew days, a prospectus has been issued by 
Jackson, Gill, and Co., ing to di of their works 
for a capital of 100,0007. in 1000 1002. each. Those 
works were recently, and occupy about 7 acres of 

und at Eston Junction, with communication to the 
tockton and Darlington Railway. They consist of 40 pud- 
dling, 2 melting and 3 mill furnaces, puddling and merchant 
mills, with all the necessary workshops. It is intended to 
erect 12 furnaces on Danks’s principle. The con- 
cludes by stating-that the present position of the iron trade 
is exceptional, and, therefore, it is unsafe'toealeulate upon a 
long continuance of the high prices now and on 


pees oe many Oe oe Se i Siheatiy Sormed 
have their calculations, and vary from 16s. to 30s. 


A 


ton. Estimating the profit, at say only 10s. per ton, the 

Pevalt of thie eomapany, when the obditienal works aro erevted, 
will be 20 per cent. on the entire nominal capital. 

The North-Eastern and the Rates.—An 

in on ’ 

idering the question of advancing the 

The chairman ex- 

y could not accede to the wishes of 

October instead of the Ist of Sep- 

intended, and they will. be from 12} to 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. unications 
may in future be addressed to Mn, GtorGe EDWARD 
Harpina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mn. Cuantes Grt- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








NOTICE OF MEETING. 


SouTH WALEs INSTITUTE OF ENGINEERS.—That the next General 
Meeting of this Institute will be held at the King’s Head Assembly 
Room, Newport, on Thursday the 10th of October, when the Chair 
will be taken, at Twelve o'clock at noon, by the President, Mr. T. 
Dyne Steel, M. Inst. C.E. The Minutes of the last General Meet- 
ing will be read and confirmed; Candidates for admission as 
Members will be ballotted for, and the names of those elected will 


be declared; and New Members, previously elected, will be for- 
mally admitted by the President and «' the Roll Book. The 
discussion of the following papers will proceeded with:—On 

Minera! District,” On 


“The Avon Lory 2 yy Mr. David Thomas. 
“ Bond’s Patent Keyless Chair,” by Mr. Edwin Richards. The 
following papers will also be read: On “The Miner’s Compass,” 
uy Charlies Henry James. On “The Use of Compressed Air for 
‘ inding and ping Machinery Underground,” by Mr. 
nape. 
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INDIAN RAILWAY EXPENDITURE. 


Tue Tables of Indian Railway Statistics, which 
we publish elsewhere, contain interesting matter 
for consideration, and serve as a. guide in. form- 
ing a conclusion upon the railway. future of 
India. Upon the 5083 miles of line that have been 
built in that country, a sum of 83,658,000/. has been 
expended, or an average of 15,902/..a mile. Con- 
trastéd with the cost of railways in this country, 
this outlay is moderate, when the cost of freight, 
of labour, andthe various items which add so 
largely to the expense of railway construction 
abroad, are taken into account. _ The average cost 
per. mile of railways in this country has. been 
rather more than double, and although by far the 
larger proportion of the Indian railway system is 
formed. with a single line, yet the is of a 
very excessive width, and a number of the more 


costly works are prepared for a double line of wat, 
In this country the outlay on preliminary proceed- 
has helped largely to swell. the. cost. of our 


ways, and to bring up the average expense per 


229 | Wit. 


and the actual results of their working cannot be 
re as very unsatisfactory, the net earnings, 
as shown by the Table, being for the year taken 
for comparison, upwards of 23,000,000/., while the 
working e ses were 48.19 per cent. of the gross 
receipts. "Equally upon the Indian railways, the 
Lamiieey of working expenses are moderate, the 
various tages being duly considered; they 
amounted to 53.43 per cent. of gross earnings. But 
then the net receipts were 2,833,984/7., or less 
than one-eighth of the si earnings in thi 

country, whilst the actual open mileage is nearly 
one-third as great, and the capital expenditure 
83,658,000/. as against 529,908,000/. And it is 
only under the most favourable circumstances that 
the net receipts reached the figure mentioned above, 
that is, by the absence of competition, and the 
adoption of exceptionally high rates for the trans- 
port of both passengers and freight. This is shown 
by the fact that, while in India, nearly 19 millions 
of passengers were carried over 14 millions of train 
miles, as compared with 330 millions carried in 
England over 169 millions of train miles, the re- 
eo per train mile were in the former case 2.75s. 
and 2.28s.in the latter. In the same way the goods 
traffic per train mile realised 5.648. in India, as com- 
pared with 2.85s. in this country, although the 
total receipts over the whole of each system were 
6,000,0007. and 45,000,000/. respectively. 

The statistics show that the passenger traffic per 
mile of line only averages about one-sixth of 
that upon railways in this country, whilst the pro- 
portion of the goods traffic is still smaller; the 
number of passengers carried per open mile of the 
former system being 3726, and on the latter 21,230 ; 
whilst the receipts obtained from freight, with 
rates a train mile, double those in this country, 
were bu 

A glaring disproportion exists, then, between the 
traffic requirements in India, and the means adopted 
for meeting these requirements, and an enormous 
amount of unnecessary capital has been sunk to pro- 
vide too much accommodation for the scanty traffic 
to be conveyed. Of course there are certain short 
lengths of railway where a very heavy traflic 
exists —heavy, that is, for the country—but for the 
most part, as will be seen by examining the Tables be- 
fore alluded to, the business might be increased four- 
fold without becoming excessive. And, of course, 
the workingand maintenance expenses, though being 
far from extravagant, are necessarily proportioned 


J-| to the character of the railways themselves, rather 


than to the amount of work performed, the per- 
centages of these expenses decreasing as the amount 
of traffic increases, as is shown by the comparative 
statement in the second Table, between the Indian 
and English railways. 

As a consequence of the light traffic and heavy 
maintenance expenses, the net dividends upon the 
capital are reduced ; nevertheless they return about 
84 per cent. upon the original outlay, as compared 
the average of 4.3 per cent. obtained from 
the railways of this country. 

If these mistakes had not been made in the be- 
ginning, and Indian railways had been built to suit 
the requirements of the country, not only would a 
very large amount of capital have been available 
for extended work, but in addition the maintenance 
and working expenses would have been reduced, 
adding to the net earnings which would be required 
for appropriation upon a smaller capital. 

It is not clear why, at the commencement of the 
railway history of India, so grave an injury as the 
5 ft. 6in. gauge was infli upon the country, 
and why the standard gauge of 4 ft. 8}in. was 
not adopted there. The error then committed has, 
however, brought its advan in the changed 
aspect of the railway future which now lies open 
to the country. If the 4ft. 8}in. gauge had been 
adopted in the beginning there would have been 
small chances for the metre gauge at the present 
time, because the deproposter between the capacity 
of the railways and the duty required of them would 
not have been so striking. "The opponents of the 
reform -which is now taking practical shape in India 
continue to enlarge upon the evils that will attend 
the change—the inefficiency of the narrow lines, the 
evils of @ break of gauge, and the insignificant say- 
ing in first cost. All these assertions have been 
proved false by the practical results of narrow- 





gauge railway working ; and we think nothing can 
more strongly show the necessity for a 

reform in India than the’ statistics of expendi 
and receipts which we haye published. 





t 4,000,000/. as compared with 24,000,000/. P 


Ty an Exhibition of such magnitude as that to be 
held next year at Vienna the furnishing of an ample 
water supply, and the provision of all necessary 
sanitary arrangements, are matters of vast import- 
or. In the case vane brwwig signin 2 this 

rtance appears to have been recognised, 
Sud the works which sce now inp appear to 
have been planned so as to satisfy uirements. 
We may say, in fact, that at no previous Exhibitions 
have such extensive oar sages been made for 
the supply of water as will be provided in the case 
of the Universal Exhibition of 1873 at Vienna. In 
the first place the site of the Exhibition itself is 
one affording unusual facilities for obtaining a good 
supply, it being only n to sink a tube well 
at any of the grounds to get an abundant suppl 
of drinking water, purified by passing throug 
the natural filter formed by the Danube gravel. 

The supply obtained in the manner just men- 
tioned will no doubt be particularly acceptable to 
the proprietors of the refreshment-rooms and to 
exhibitors in annexes, but for supplying the hy- 
draulic motors, fire-plugs, fountains, &c., three 
— of service are being provided. Of these 
the first will consist of two steam pumps constructed 
on the system of M. Prunier, of Lyons, these pumps 
being erected at the eastern end of the machinery 
hall, and being capable of supplying 20,000 cubic 
feet of water per hour. The principal object of 
these pumps is to supply the machinery hall, but 
as this demand will absorb but a small portion of 
the quantity which the pumps are capable of de- 
livering, there will remain from this source a con- 
siderable supply of good filtered drinking water for 
other purposes. 

The second system of water works will be erected 
at the western end of the machinery hall for the 
of furnishing the necessary water for the 
fire-plugs in the buildings, for the hydrants, the 
fountains, hydraulic motors, &c., &c., the whole 
being worked upon the high-pressure system, The 
reservoir belonging to this system is placed upon an 
iron tower, 110 ft. high, situated between the Ex- 
hibition Palace and the machinery hall, and it feeds 
a network of pipes of the aggregate length of about 
9} miles, supplying the whole Exhibition buildings 
and grounds with water. There will be fixed in 
connexion with these pipes about 100 fire-plugs in 
the buildings, and nearly 150 hydrants in the open 
air. The steam pumps are capable of feeding the 
high-pressure work with 10,000 cubic feet per hour. 
Finally, a third system of water works will be 
established chiefly for the purpose of feeding the 
six large fountains, to be placed in front of the Ex- 
hibition Palace. For this purpose a well is about to be 
sunk near the Juror’s Pavilion by means of a steam 
engine constructed by Sigl, this well being 12 ft. 
diameter and to be sunk 20 ft. deep below datum. 
From this well the water will be raised by two steam 
pumps, and partly forced to the fountains, and partly 
used for drinking and other purposes. This system 
will be capable of discharging about 10,000 cubic feet 
per hour, and will be connected with the high pres- 
sure system in order to aid the ‘atter in case of fire. 

In the aggregate the water works erected for the 
service of the Exhibition will be capable of sup- 
plying 40,000 cubic feet of water per hour, and 
consequently more than four times as much as the 
Emperor Ferdinand’s Water Works supply for the 
greater part of the city of Vienna. 

The waste water and sewerage from urinals and 
water-closets at the Vienna - Exhibition will be 
carried off by a complete system of drainage about 
to be established on the Exhibition grounds. By 
the above-mentioned works and means the supply of 
the n water for all wants during the Exhi- 
bition is amply secured. 








THE DUPLICATE FRENCH ATLANTIC 
CABLE. 

In a late number some particulars were given of 
the different forms of cable adopted by the Great 
Western Company for laying across the Atlantic 
from the Land’s End to Bermuda, and thence to 
New York. Allusion has also been made to the 
duplicate French Atlantic cable now in course of 
construction, but. as no particulars of the several 
types of this cable have as yet appeared, we propose 
to supply the omission. 

The contract for this cable was taken by the 
Telegraph Construction and Maintenance Com- 





iture pany, at whose works, in the Wharf-road and at 


reenwich, the production of the cable is steadily 
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progressing, and at a rate that will bring the whole 
manufacture to a conclusion in the course of next 
April, work being carried on in the ordinarymanner, 
but if necessary the cable might be completed 
during the course of the mt year. 

The route selected for the cable is different to 
any of the existing or proposed schemes, and brings 
our telegraphic communication nearer to New York 
than by any other course. The ee from 
our shore is the Land's End, and the cable will land 
at Halifax, in Nova Scotia, thence by a second cable 
to Long Island, and, by underground lines, to New 
York. The total length of land lines will be 43 
knots, 

The lengths are : 


Land’s End to Halifax... 
Halifax to New York ... 


knots. 
2896 
720 


f 3616 

Comparing these lengths with those of the Great 
Western Company’s cables, it will be seen that the 
French Atlantic cable is nearly 400 miles shorter, 
the great saving in distance being in the larger 
section of cable, which fact will have a material 
bearing on the question of speed in transmission. 

The insulating medium of the present cable is 
somewhat different to that of the three existing 
Atlantic cables, although the material is similar, 
and of course essentially different from that of the 
other Atlantic cable in course of manufacture. Con- 
siderable experience having been obtained with the 
use of Willoughby Smith’s improved gutta-percha 
in the Indian Extension, the China, Australian, and 
other cables, it has been adopted in the cable 
now under construction, the manufacturers consi- 
dering that it has been sufficiently tried to justify 
them in adopting it for the new cable. The ad- 
vantages claimed for it are improved mechanical 
qualities and greatly reduced inductive capacity ; the 
reduction being, it is said, equivalent to ae 18 per 
cent., in which case the inductive capacity of the new 
material is very little in excess of india-rubber. The 
insulation is not quite so high as with ordinary 
gutta-percha, the difference, however, being so 
slight as to be of little consequence when compared 
with the great improvement effected in the inductive 
capacity, and this may be generally considered as 
equivalent to an equal improvement in the rate of 
signalling. 

The core for these two sections is as follows: 

Section, Land’s End to Halifax. a 


400 
400 


800 


Ib. 
140 
107 


Gutta percha 
Conductor ... 


Total 
Halifax to New York. 
Gutta percha 


Conductor ... am 


Total see ove ves 247 

The conductor of the main section consists of 
seven strands of the best copper wire of the weight 
of 400 lb. per knot, and of a specific conductivity 
of not less than 92 per cent. of pure copper. 
The actual resistance of the conductor is a ttle 
over 3 ohms per knot at 75% Fahr.; it is coated 
with four coatings of the improved gutta percha, 
alternating with four coatings of Chatterton’s 
compound, the first coating of compound being 
next the wire, to the weight of 400lb., bring- 
ing the core to the total —— of 8001b. per 
nautical mile. The insulation of this core is to be 
not less than 200 megohm at 75° Fahr., the actual 
tests coming out much in excess of that amount ; 
whilst the inductive capacity comes out as low as 
.355 microfarad, comparing most favourably with the 
results obtained during the manufacture of the first 
French Atlantic, the electrostatic capacity of 
which was .4295 microfarad, with an equal weight 
of core. 

The several cores of the present cable are covered 
in the ordinary manner with jute yarn, soaked in 
a preservative mixture, according to the thickness 
required to form a good bed for the different sizes 
of the external sheathing. 

The types composing the two sections are divided 
in the following manner : 

England to Halifax. Length, 2896 knots. 


i 
—s 
» B 
a Toe 
” Cc - 
Total 


Halifax to New York, Length 720 knots. 


Type A? ... ses ove ove oo I 

“a Sa 

A’ is the heavy shore end, and consists of 
type B served with tarred jute and a second sheath- 
ing of strands, each formed of three B. B. galvanised 
iron wires, No. 5 B.W.G. 

A’. The served core is sheathed with ten 
B. B. galvanised iron wire of No. 00 B.W.G., and 
covered with a double serving of jute yarn and 
Clark’s silicated compound. 

B, intermediate cable. The served core is 
cl with 12 B.B. ised iron wires, No. 6, 
B.W.G., then with two servings of jute yarn and 
Clark’s compound, 

Type B’, core is sheathed with fifteen 7 
nised homogeneous iron wires, of No. 9, B.W.G., 
and protected with two servings of yarn and com- 
pound. 

Type C, or main deep sea cable. The core in this 
type, which forms the greater portion of the whole 
cable, is sheathed in the form generally known as 
the Atlantic type, consisting of en strands of wire 
and hemp, each strand being formed of a galvanised 
homogeneous iron wire, .099 in. diameter, to bear 
the breaking strain of 53 tons per square inch, and 
covered with 5 yarns of St. Petersburg or i 
hemp ; the cable thus sheathed is protected with a 
light whipping of yarn served in the opposite di- 
rection, and then through a bath of silicated 
compound. The whipping of yarn was first adopted 
in weigie es — Cable, and was anon to be of 
great advantage. It is almost impossible to prevent 
the hom eous wire from Seedidan and flying up, 
and the whipping cannot prevent them from we 4 
ing; but if they do break, they are prevented from 
flying up, penetrating, and dog such damage as 
was experienced in the several Atlantic cables. 

The types in the Halifax and New York section 
differ only from the foregoing in the size of the 
core. 

The manufacture of the core is carried on at the 
company’s works at Wharf-road, and the sheathing 
at Fast Greenwich, where already a large quantity 
has been manufactured of the main deep sea cable. 
Of this about 1550 knots have been completed, and 
three hulk loads, representing a length of nearly 
700 knots, have been sent down to the Great 
Eastern, and shipped in that vessel. The coil- 
ing is at present into her main and fore tanks, 
and the quantity, although seemingly large, has but 
little reduced in appearance the enormous d 
of these tanks. is is not rising, when it is 
considered that one layer or “ flake” of the deep 
sag is equal to 6} knots. sina 4 

the n arrangements for shipping an 
laying the cable lon, with the usual foresight of 
the Telegraph Construction and Maintenance Com- 
pany, been completed, but we defer any notice of 
them until such time as the cable is shipped, and 
the ex 
the cable itself. 








THE SEARCH FOR COAL AT SAND- 
WELL PARK. 
At least as far back as 1842 the question of the 


very rapid i 
seriously discussed, Dr. 
attention of Sir Robert Peel to the 

haustion of the workable seams of the English coal- 
fields. From time to time public attention has been 
directed to this great problem: how long will our 
supplies of fuel be in sufficient abundance, and easi 

enough worked, to fulfil the calls made by our s 

trades ? As is well known, the most widely differing 
estimates have been given as to the total quantity 
of coal likely to be found, and the length of time 
during which it will last. 
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that the latter estimate—1273 years—is 
the other way. 
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gards rather as a curious sci tific problem than as 
a question of great national importance. 
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this trial sinking aa: 

important question whether 

from beneath the Permian rocks which cover many 

thousands of acres of ground around the present 
from near Barr n 


and in an narrow strip along 
the western side as far north as Wyrley. It now 
seems almost a certainty that a thick bed of coal 
will be soon reached at Sandwell Park, and, if 
so, the question of the extension of the deposit, 
which covers South Staffordshire from Brereton on 
the north to Wychbury Hill on the south, and from 
Kingswinford and Essington Wood on the west, to 
Stonehouse and Aldridge on the east, over a far 
wider area, will be answered in a satisfactory man- 
ner. The discovery of such extensions would lead 
to the still more important conclusion that the coal 
is to be found also under the new red sandstone, and 
that the immense supplies which have been raised 
from the pits of the “‘ Black Country” are as nothing 

com with those which, at a lower level, 
bably lie all around the upheaved district where 
the coal measures come to the surface, and which 
constitutes the famous ‘ Black Country.” Into 
this important question we cannot at present enter, 
but propose to do so shortly. 
Our immediate purpose is to describe what we 
saw on the occasion of a visit we paid to the Sand- 
well Park sinking on Thursday, the 12th instant, 
seeing for ourselves what pro- 


. Arriving at the new 
colliery we met Mr. H Johnson, of Dudley, 
the well-known mining engineer, to whom the con- 
ception and execution of the experiment are due ; 
Mr. Molyneux, of North Staffordshire notoriety ; 
and Mr. Brooke Ridgway Smith, the patriarch of 
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is but a stone’s 
throw, the Stourbridge branch of the same line is as 
near, and the Birmingham Canal not more than 


Western way 


300 yards away. The i ageing from Birmingham 
to Wolverhampton, which is already very fully 
led, passes very close to the pit, and an Act of 
Foci has been obtained for a line of railway 
which will run right through the land leased to the 
colli company by the Earl of Dartmouth—an 
area of about 1700 acres. So much for what is 
above ground, now for what has been found below. 
The sinking was, when we visited the pit, 208 
yards deep, and the dip of the strata 4 or 5 in. in 
a yard, in a direction a little south of east. The 
transition from the bright red of-the upper Permians 
has been very gradual, passing through a pale port 
wine colour into the dark blue, and afterwards pale 
blue shales, characteristic of coal measures. At 
110 yards from the surface numerous fossil plants 
were found in the red rocks, and at 200 yards down 
a bed of coal 6 in. thick was cut through. About 
this coal, a very interesting question arises. Js it a 
coal of the true carboniferous area, or is it a Permian 
coal ? At present it seems impossible to answer this 
question with any certainty. At Bullock’s Farm 
its, sunk by Messrs, Davis, a true Permian coal was 
ound at 70 yards from thesurface. Bullock’s Farm 
is about a mile from the trial sinking at Sandwell 
Park. Professor J. Beete Jukes, F.R.S., in his able 
work on the South Staffordshire Coalfield says :— 
‘In these pits (Bullock’s Farm pits) they passed 
through a mass of sandstones and marls belonging 
to this formation, 262 yards 2 ft., or 728 ft. thick, 
or deducting the odd 28 ft. for surface drift, &c., 
700 ft. of Permian, a good part of which, at all 
events, if not the whole, must be below the 660 ft. 
passed through at the ‘ Ruck of Stones.’ What 
makes the section of these pits most remarkable, 
however, is that there occurred in them a small seam 
of true Permian coal. The following is an abstract 
of the upper part of the section : 





ft. in. 
Sand, &. ... PA ea ese ee 28 6 
Alternations of red sandstones with red 
and mottled marls and clays... «. 169 0 
Firecla. eve 3 0 
White binds ... 12 0 
Little coal ... 0 10 
Fireclay pet ove 3 8 
Red clay and sandstone... 28 0 
Dark and pale red sandstones... 213 6 
Alternations of red and white sandstone 
with red and mottled clays and maris 270 0 
728 6 


*¢ Part of the 10-inch coal was shaly and rotten, 
byt about 2in. of it is a beautifully bright coal, 
highly bitumenous, very brittle, with curious cir- 
cular concentric concretionary markings.” 

If the 6-inch coal found at Sandwell Park at 
200 yards deep, be the same Permian coal as the 
10 in. at 70 yards deep at Bullock’s Farm, there is 
this variation, that, while the Bullock’s Farm 10-inch 
coal is very shaly and rotten, and only about 2in. 
of it bright and bitumenous, the Sandwell Park 
6-inch coal seems to be bright coal throughout. 
Many able mining engineers and geologists have 
examined this coal, and the measures immediately 
above and below it, and their almost unanimous 
opinion is that the true coal measures have been 
reached. 

In about 2 ft. of blue binds lying on the top of 
the 6 in. of coal, numerous beautiful fossils of ferns, 
sigillarise, lepidodendron, &c., have been found ; and 
there seems to be no question as to their character. 
Mr. Molyneux states that he would stake his repu- 
tation on their being true coal measure fossils, 

Even if this be the Permian coal, the thick coal 
may be beneath, and the-only fault to be found is 
that of a somewhat pit. Beneath this 6-inch 
coal is a bed of y 6ft, thick, and full of 
stigmaria marks. Under this again is a bed of hard 
whitish sandstone with fine lines of dark colour 
running through it. The broach coal is now anxiously 
looked for, and, if found, it will be a very sure 
index of the existence of the thick coal beneath. 





It is to be hoped that the thick coal may be found, 
not only as a great public advantage, but as a just 
reward to those whe have risked 20,000/. on this 
spirited experiment. 

The enterprise has fought its way through a vast 
deal of opposition, much of it of an ignorant and 
unworthy character, from those who, 
Py ge fF 

4 ve 
ridicule oe the scheme from its first conception. 
rn a Me x wean ee through the local 
i 5 ’s experiment 

press, striking from behind the “‘ P’s” and “ Q’s” of 
ee authorship. Doubtless, if coal be not 
found thick enough to pay, and the pit is ultimatel 
abandoned, we hear “ Q” come forward wi 
his real name, saying with a bland smile, ‘* There, I 
told you so;” but, if the coal be found, “ Q” will 
sink into the background, and the user of that 
capital letter will probably announce “that he 
always thought that there was thick coal beneath the 
Permians.” 

One thing is certain, whether coal be found in 
sufficient thickness to pay or not, there is always 
ample evidence of the justness of Mr. Johnson’s 
conclusions on the advisability of making the experi- 
ment. We hope shortly to lay before our readers 
engravings showing the exact sections of the strata 

through; and we understand that Mr. 
ohnson has placed a considerable number of the 
fossils, both from the Permians and the coal 
measures, in the hands of an eminent fossil 
botanist to be fi and described. As it is in- 
tended to issue plates and letterpress giving the 
results of his examination, as a ent means of 
comparison with the fossils which have been, or may 
be, found in the Permians and coal measures, the 
resulting pamphlet will be an interesting and im- 
portant wAdition to geological records. 








BOARD OF TRADE SURVEYS. 

Havine last week followed the honoured corre- 
spondent of The Engineer through all his statements 
concerning the safety valves of marine boilers, and 
shown that it was the number and magnitude of 
his blunders which alone brought him to the front, 
we will now examine what the writer of the leader 
in our contemporary says on his own account, and 
demonstrate that he knows, if ible, even less 
of what he writes about than Lie samenpitedant, 
Thus we find him asking ‘* Why should marine en- 
gineers and shipbuilders be compelled to use dead- 
weight safety valves instead of those loaded by 
springs or levers?” while the fact is that the lever- 
loaded valve is the common form of Government 
valve for high-pressure boilers. If the Board of 
Trade is ‘‘ behind the age,” as he says it is, then 
The Engineer is behind even the Board of Trade. 

For the information of those amongst our readers 
who are not conversant with such matters, we may 
explain here that lever loaded safety valves are not 
objected to by the Board of Trade. In the con- 
struction of any Government safety valve, however, 
it is not allowed to have two iron surfaces working 
together; brass on brass or brass on iron must be 
used, Iron levers, therefore, require either brass 
pins or brass bushes, and there must be also brass 
washers between the faces of iron joints. ‘Chere 
is likewise a brass guide required at the extremity 
of the lever. Where there is oy f one safety valve 
on a boiler, it must either be loaded direct an 
have-no working surface under pressure, but only 
guides, or if loaded 
edge construction throughout. Government safety 
valves, moreover, are all required to be constructed 
with the means for easing the valve, and to be so 
locked up as to prevent the pressure from being in- 
creased. 

We may mention here that since our last week’s 
article appeared we have received several letters 
inquiring for further particulars of the competition 
for the 100/. prize to which we then alluded as being 
offered for the best spring safety valve. This leads 
us to suppose that the competition is not so well 
known as it deserves to be, and in the face of this 
joe's tng ripe Pr lapses pe vara AE 
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without any information. In this respect they are 
not much worse off, however, than engineers gene- 
rally.” ‘It is beginning to dawn on men’s minds 


by a lever, that must be of knife-| porary 





f Trade practice, 
we venture to challenge The Engineer to prove this 
statement, that the other day a certificate was refused 
because the rivets were spaced one-eighth of an inch too 


far apart. 

According to our contemporary it is only now 
(his ‘‘ now” being the 30th of August) that it is be- 
ginning to dawn on men’s minds that rivets are 
=e e, tht iy Sargpabnaprye od oe 
of The Engineer's first peep at this fact, but if we 
turn again to the Board of Trade journal, the Nau- 
tical Magazine, we find two elaborate articles on this 
very subject, both written by Board of Trade 
surveyors, and both of them specifying the object 
for which they were written to be to point out that 
rivets were, as a rule, put very much too close. 
Now these articles appeared, the first —by Mr. F. W. 
Wymer, one of the Glasgow surveyors—in April, 
and the other by Mr. J. McF. Gray, one of the 
London surveyors, in June. Mr. Wymer says, 
‘Double rivetted boilers generally have the rivets 
too close, and this is just as bad as having them too 
far apart. It also adds to the expense, which is 
worse than useless, owing to the section of the 
plate at the joint being too much cut away by the 
rivet holes, Rapes the strength of the boiler is 
proportionately sacrificed.” Then in the June 
magazine, Mr.Gray writes, ‘‘ Mr. Wymer’s paper and 
my own are directed against the too close rivetting 
we find so common in double rivetted boilers,” 
Mr. Gray treats the subject most minutely, directing 
attention also to the papers on this subject by Mr. 
Walter Browne, read before the Institution of Me- 
chanical Engineers, and of which the substance was 
given by us on page 80 of our last volume. 

And although five months afterwards this fact was 
only “ beginning to ,dawn on men’s minds” at the 
longitude of 163, Strand, Zhe Engineer blames the 
Board of Trade for being behind the age, and ‘‘prac- 
tically without any information” on the subject. 

Our aoceavs.gep next complains of a rule that 
,‘‘ the inspectors of the Board will not pass any boiler 
made with a bolted joint.” There is, however, no 
such rule ; we cannot find an inspector who has ever 
heard of it; perhaps The Engineer will reprint the 
rule in his next issue, or state where it is to be 
found. Strength, tightness, and durability, are the 
only criterions sanctioned by the Board of Trade to 
be applied to boiler work ; and if satisfactory in 

ese the seam must be passed, even if only 
gummed together. The gum could not and would 
not be objected to because it was gum, but because 
it failed in one or all of the above cts. 

The writer in The Engineer concludes by giving 
what he says is not an exaggerated description of 
how i rs do their work; in fact, that they 
don’t do it at all. This statement is most untrue 
and unjust; it is grossly exaggerated to be at all 
applicable to even a solitary instance where, as will 
occur sometimes even in the best regulated estab- 


dj lishments, a man has not done that which England 


always expects every man to do. If our contem- 
knows personally any ground for such 
charges, he, and not the Board of ‘Trade, is to blame 
for perpetuating such culpability. Let the names be 

iven and the case cleared up; the surveyor who 

eserves The Engineer's soe SE is certainly en- 
titled to no leniency, especi from a journalist 
who is crying out for official reformation. 

The climax of The Engineer’s story is surely reached 
when he makes known to us a new danger to marine 
boilers, namély, the fatal consequences of Board 
of Trade.inspection. He I ow the case very forcibly. 
He takes two steamers of 300 horse power nominal, 
sister ships, of which the one was three years with- 
out a Board of Trade inspector ever entering its 
boilers, and nothing went wrong. In the case of 
the other steamer, it is asserted that the inspector 
entered the boilers, and, in a short time after, 
one of the boilers failed and killed a stoker. Sup- 
posing these facts to be true, the natural conclusion 
should be that it was a fortunate thing the inspec- 





tor did not also enter the other ship’s boilers ; but 
our contemporary does not argue in this way, but 
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seems to blame him for not doing so. if 
our contem believes in his own statements he 
cannot want to kill another stoker ? 

He then tells us of a steamer with three broken 
stays in the boilers, and how unfair it is to seagoing 
engineers that inspectors’ should not thoroughly do 
their work. We happen to know about a steamer with 
three broken stays, and as it may be the same, our 
version of the story may be interesting, especially as 
it is more in aecordancé with the ordinary run of 
Board of Trade inspections. The steamer has two 
boilers, double-ended, side by side, with oné funnel 
at each end, and a manway on the top at mid-length 
of each boiler, no steam chest, and a low crown and 
uptakes through the steam space. The stays are 
close, about 13 in. apart. When the surveyor went 
he was told the boilers were all ready, the foreman 
boiler-maker and chief engineer had examined all 
the stays, and the boilers were now all right. The 
surveyor got in and along to the uptake ; he found 
several stays very far gone, and working his way 
round the uptake, found the stays there also defec- 
tive, and one of them that had been originally an 
12 in, stay, was corroded entirely through. He 
called in the foreman and chief engineer ; they forced 
themselves through amongst the stays, where they 
said they had been before, but admitted that these 
defective stays had escaped their notice. The four 
ends of ‘the boilers had to be examined in the same 
way, and the corresponding stay in three of the 
ends was gone in the middle, notwithstanding that 
the chief engineer and boiler maker had said they 
had examined the boilers and found all right; in 
the fourth end the stay had a year before been re- 
newed. So here were the three broken stays, and 
we are assured that the foreman and the chief en- 
gineer, the latter being a stout man, looked at the 
end of the inspection not at all of the opinion that 
‘* Nothing can be more unfair to a seagoing engineer 
than a bad inspection.” 

But our contemporary is inconsistent. He says: 

‘* There is scarcely a shipowner in the kingdom who 
will spend money in repairs which are not pro- 
nounced necessary by the inspector.” ‘The inspec- 
tions by Board of ‘Trade surveyors, therefore, must 
be of such a character as to have completely won 
the confidence of shipowners, and yet the writer in 
our contemporary says that there is “‘ much discon- 
tent springing up amongst shipowners” as to the 
way in which Board of Trade surveys are carried 
out, and he calls upon owners to take steps to pro- 
cure a measure of reform that would render their 
relation with the Board of Trade more satisfactory ; 
in other words, we presume to make surveyors 
order more repairs. 
2 We have now completed our examination of The 
Engineer’s charges against the Board of Trade, and 
so far as these charges have been made in a tangible 
form, we have shown them to be utterly erroneous 
and groundless. We trust that these articles, by 
our contemporary and by ourselves, will not be 
without a good result upon Board of Trade sur- 
veyors, showing them that they are acting before a 
public ready to condemn and slow to commend. 
Moreover, we hope that what we have said may go 
some way towards promoting between owners of 
steamships and the ltoard of Trade that state of 
relationship which vould be a satisfaction to our 
contemporary. 





NOTES FROM PARIS. 
Parts, September 23, 1872, 
Tae Maton Monopory. 

In our notes of the 16th of August we noticed the law 
which was recently passed by the National Assembly, by 
which the manufacture of chemical matches was monopolised 
to the benefit of the State. This new law is about to 
to enter into force. The Government had reserved the 
right either of working the monopoly itself, or of selling 
it to private industry. It has decided upon adopting the 
latter course, and the privilege will be competed for at the 
Ministry of Finance on the 9th of October next, before 
which time all the sealed tenders must be deposited. The 
official conditions under which the manufacture must be 
carried out contain a great number of clauses which we 
need not repeat; the principal of them, however, are of 
some interest. Thus the State concedes the exclusive 
right of manufacture and of sale of chemical matches 
throughout the whole extent of the French Republic. The 
appropriation of those match manufactories already existing 
will be undertaken in the name of, and at the cost of the 
State. The concession will be granted for a term of 
20 years, but in all cases the contract may be modified every 
5 years. The concessionaires will have to supply matchs 
either prepared with ordinary or with amorphous phosphorus, 
at terms diff somewhat from those which are mentioned 
before. The following are some of the prices: 





2.00 


0.10 
0.10 
pre with 
phosphorus per box of 30 a pt 0.10 

The paragraph which is perhaps the most interesting for 
manufacturers who intend to enter into competition, is that 
relating to guaranteés. The caution money required is 
enormous—=no less than 10 millions of francs. 

Matches intended for exportation must not be manu- 
factured in the same establishments as the other, and they 
will be submitted to the following duties. 

Wooden matches 0.016 francs per 1090 matches 
Wax matches 0.09 * a6 - 

These figures show that exportation is rendered almost 
impossible. The State reserves the right of inspecting the 
operations of the concessionaires by any_means that it con- 
siders expedient. The concessionaires will not be allowed 
under any pretext to take part in the manufacture of 
chemical matches abroad. In case of the infringement of 
any of the clauses stipulated, fines will be inflicted, while 
in special cases the minister would have the right to cancel 
the contract. What we have said will be sufficient to give 
an idea of the whole of the arrangements made by the State 
to regulate the new monopoly. Our general impression is 
that these arrangements are a little hard on the concession- 
aires, and we believe that on the day of settling the con- 
tract our opinion will be shared by the competitors present. 


DyNAMOTORS. 

M. Guzman, past student of the Ecole Polytechnic, has 
published in the Annales du Génie Civil, an essay called 
“The Theory and Applications of Dynamoteurs.” This 
name he applies to apparatus intended to utilise the 
inertia of a body, suitably suspended and freely oscillat- 
ing, such, for instance, as a wire carrying at its ex- 
tremity @ ball of lead, and suspended from the side of a 
boat subjected to the action of pitching and rolling, This 
is the starting-point from which M, Guzman argues the 
advantage which could be derived from apparatus founded 
on this principle. The simplest manner of explaining his 
views is to quote the following passages from the introduc- 
tion to the paper already mentioned. “|The different forces 
developed in the experiment mentioned (that of the wire 
and leaden ball) can be analysed and valued mathematically. 
The relation thus established between the movements of the 
ship and those of the swinging weight serve to estimate at 
each instant the amplitude of the oscillation, a valuation 
always difficult and often impossible by any other means. 
The force of inertia increases proportionally to the weight, 
other things being equal; it is sufficient then to increase 
the suspended mass, and to give to the elastic medium which 
supports it, to create, on the same principle, an apparatus 
serving to transform and to utilise the action of waves. The 
study of dynamoteurs of this class forms the principal object 
under consideration. Their construction is only possible 
by having recourse to other modes of suspension than 
elastic threads or springs. We propose to counterbalance 
the weight by hydraulic pressure ; the cargo itself will serve 
as a motive force, and thus the movements of rolling and 
pitching can be utilised for the development of considerable 
forees. Under this form the dynamoteur presents itself as 
a simple economical apparatus, which can be applied in a 
crowd of circumstances and can be used as a useful 
auxiliary to sailing ships. However, the variations of 
régime raise a yery serious objection against its employ- 
ment; the waves are very unequal in their action, and in 
many cases it would be necessary to combine the proposed 
system with apparatus essentially appropriate to collect and 
regulate the forces produced. For this accumulators suggest 
themselves as a natural complement for the marine motors. 
Lastly, extending this investigation, we propose to increase 
the dynamotric forces by modifying the arrangement of the 
cargo, and if necessary the exterior forms of ships.” 

After this introduction the author gives the theory of his 
dynamotors, and describes the arrangement, which according 
to him, should be given to the apparatus. As to its appli- 
cations they would be as follows: for working pumps 
on board- ship, for propelling vessels under special 
circumstances, the employment of stationary dynamotor 
ships for supplying accumulators to work dock gates, 
locks, sluices, capstans, cranes, swing brdges, &c. 
In these latter cases pipes would communicate from the 
ship to the land. The a tus would be applicable 
also to remove sandbanks at the mouths of rivers, harbours, 
&c. M. Guzman deserves credit for the manner in which 
he has worked out his theory ; its conversion to successful 
practice, however, will deservedly award him more praise. 


Tue LARMANJAT RAILWAY. 

At a time when the question of railways of local in- 
terest have become in France the most important of the 
day, on account of the numerous applications for conces- 
some wale ie General during their last session, 
system, which are of sufficient. interest to be noticed. As 
is well known, M. Larmanjat increases the adhesion of the 
driving wheels of his engine by making them run upon a 
payed track, or upon Jongitndinal wooden sleepers, and at 
the same time he reduces the force of traction by carrying 





of which are in contact, and it is the interval between 

that forms the groove. A variable amount of adhesion 
upon the driving wheels is obtained by M. Larmanjat by 
means of the following arrangement. The axle-boxes of 
the forward guiding wheels are fixed to a small 


movement of the carriage is obtained by means of a screw, 
by which the weight of the machine can be distributed at 
will between the guiding and the driving wheels. In throw- 
ing the greater part upon the former, the minimum amount 
of adhesion is obtained for travelling on the level. But on 
the other hand, in throwing the chief part upon the driving 
wheels the maximum adhesion is gained for mounting steep 
inclines. In the same way, all the intermediate degrees of 
adhesion can be obtained by stopping the carriage upon 
such or such a point in its course. e adhesion of the 
driving wheels is still further increased by the employment 
of india-rubber tyres. 

The wagons haye also four wheels, of which two bear 
on the central rail, and two on the road, but the distribution 
of the weight of the wagon on the four wheels is made in 
the reverse way to that obtained in the locomotives, 

M. Larmanjat deserves credit for originality of idea, and 
ingenuity in carrying out that idea, but we do not see that 
he complies with the necessary conditions for an economical 
railway. In the first place he employs two rails, which are 
none the cheaper because they are placed close together, 
while, in addition, he has the cost of laying down either a 
stone or wooden tramway for the outer wheels to run upon. 
We fear that, however much credit may be dueto M. Lar- 
manjat for his invention, none (of that credit must be 
assigned to him on the ground of economy. 


Tue Action oF CHARCOAL AND OF IRnon aT A Rep Heat 
on Carsonic Acip, 

It is at present generally admitted that charcoal at a red 
heat reduces carbonic acid and transforms it into carbonic 
oxide. This principle finds its application in metallurgy, 
and its value had not until recently been questioned. 

According to Dubrunfaut things do not go so easily; dry 
carbonic acid cannot be converted into carbonic oxide by 
dry charcoal; the reaction requires that the carbonic acid 
should be damp, or that the charcoal should contain water, 
and the p of aq vapour is asserted to be neces- 
sary to determine the transformation of carbonic acid into 
carbonic oxide. The part taken by the water is, moreover, 
only an action of presence, similar to the other actions of 
presence now admitted by chemists; a similar action of 
presence is also necessary in the transformation of char- 
coal into carbonic acid in contact with oxygen, and in the 
redaction of carbonic acid by iron. : 

M. Dumas, without controverting a priori the ideas of 
M. Dubrunfaut, considered, however, that experience alone 
could decide the case. The experiments to be made to 
settle the point were delicate and required the greatest care. 
We do not intend to enter into their details. We shall 
content ourselves with giving the conclusions of a note 
presented to the Academy of Sciences by M. Dumas on 
August 26, 1872. They are as follows: 

“ As regards the doctrine, it may be declared with cer- 
tainty : 

“1. That carbonic acid absolutely dry, passing over char- 
coal entirely free from hydrogen, is converted, at a bright 
red heat, into carbonic oxide. 

“2. That if thevharcoal is in excess, the carbonic acid 
disappears entirely, and is replaced by perfectly pure car- 
bonic oxide. 

“ As regards application it is sufficient to note : 

“3. That charcoal, to whatever degree it be heated, 
retains either hydrogen or water, from which it can only be 
freed by the prolonged action of chlorine at a reil heat, 

‘4. That charcoal which has not been submitted to the 
treatment by chlorine, when used to convert carbonic acid 
into carbonic oxide, always yields a gas accompanied by 
traces of hydrogen. 

“5. That a slow current of dry carbonic acid is partially 
converted by iron, heated to bright red heat, into carbonic 
oxide, a considerable proportion of carbonic acid, however, 
remaining unaltered or undergoing regeneration.” 

It is needless to dwell upon the importance of these experi- 
ments, not only in relation to pure science, but also in rela- 
tion to the principles admitted in metallurgy. 
PHOTOGRAPHI 
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Larmanjat has made some fresh experiments with his | that 


parent paper, and to expose the whole to the action of light. 
Dh fhe.c08 of Soertete Sone, potenti ee ent 
by practice, Ww depends upon amount t 
and the transparency of the paper, the chemical sheet is 

















is due to this fact, that the chemical substance with which 
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removed, and washed with water, after which the copy will | 25. On the modern practice of Marine Engineering, having | to consider the attitude of the men in reference to their de- 
be found left in white lines on a blue ground. en I ee ee by Stperheat mand for increased wages. It may be remembered that a 

ing, Seeiee Condensing, Expansion, Pres- fow weeks since the men memorielised i the directors for an 


F 


in water so long as it has not been exposed to the action of 

t, while after exposure it becomes insoluble, The fol- 
lowing points are necessary to observe in obtaining the 
copies: 1, to establish perfect contact between the tracing 
and the sensitive paper; 2, to give a sufficiently long ex- 
posure to produce perfect insolubility ; 3, to keep the sensi- 
tive paper in water until the non-exposed parts have 
been entirely dissolved; 4, to wash it well; and dry it 
thoroughly. 

Copies in black can be obtained by immersing the sensi- 
tive paper in a solution of 4 grammes in 100 grammes of 
water; then, when a yellow colour appears, it is withdrawn, 
and placed in another bath, formed of 4 grammes of tannin 
in 100 grammes of water ; it is then washed, and a black 
ground is obtained. 

This process recommends itself from its simplicity and 
the ease with which it can be employed, but it appears to 
bein many respects inferior to the method for a long while 
adopted in England for copying drawings, &c., by a light- 
printing process, in which the lines are reproduced in a 
dark colour, leaving the ground light. 








THE INSTITUTION OF CIVIL ENGINEERS. 
SuBrEcts FOR PareRs. 
Session 1872-73. 

Tue Council of the Institution of Civil Engineers invite 
communications dealing in a complete and comprehensive 
manner with any of the subjects comprised in the following 
list, as well as upon others, such as, 

a. Account of the progress of any work in ‘civil engineer- 
ing, as far as absolutely executed (Smeaton’s narrative of 
the building of the Eddystone Lighthouse may be taken as 
an example). 

b. Description of distinct classes of engines and machines 
of various kinds. 

c. Practical essays on subjects allied to engineering, as for 
instance, metallurgy, and 

d. Particulars of experiment and observations connected 


with engineering and 





: 


List. 

1, On the Application of Graphic Methods in the Solu- 
tion of Engineering Problems, and in the Reduction of Ex- 
perimental Observations. 

2. On the Elasticity, or Resistance to Deflection of Masonry, 
Brickwork, and Concrete, with observations on the Deflec- 
tion of the tops of Bridge Piers, by unequal loading of the 
Arches abutting on them. 


8. On the Methods of Constructing the Foundations of 
— of the principal Bridges in Holland and in the United 
tates. D 


4. On Bridges of large span, considered with reference 
to examples, now in pro; or. recently com: at 
the United States; including an account of the testing, 
and of the effects produced by variations of temperature. 

5. On the pace and Practical Design of Retaining Walls 
for sustaining earth or water, and on experimental tests of 
the accuracy of the various theories. 

6. On the Different Systems of Road Traction Engines, 
with details of the results in each case. 

7. On the Use of Concrete, or Béton, in large masses, for 
Harbour Works and for Monolithic Structurgs. 

8. On Dredging Machinery, and on the cost of raising and 
bs ry the material. 

. On the Appliances and Methods for Rock-boring and 
blasting, in country and abroad, and on the results 
obtained. 

10. On the Gauge of Railways. 

11. On the Systems of Fixed Signals on Railways, and on 
the connexion between the signals and the points. 

12. On Modern Locomotive Engines, ed with a view 
‘to economy, durability, and facility of repair, including par- 
ticulars of the duty performed, of the cost of repairs, &c. 

13. On the different Systems for Surmounting Inclines on 

* Mountain Railways. 

14. On the various Modes of Dealing with Sewage, either 
for its disposal or utilisation. 

15. On the Separate System of Sewering Towns, with a 
detailed description of works in a town to which this 
system has been wholly or partially applied, and particulars 
as to the results. 

16. On the Ventilation of Sewers, with a resumé of the Ex- 


pevenanin as to the motion, pressure, &c., of Gas in the 
wers, 

17. On the Constant Service of Water Supply, with special 
reference to its introduction into the metropolis, in substitu- 
tion for the Intermittent System. 

18. On Street Railways and Tramways through Cities and 
Towns, and on the best mode of working them. 

19. On the Application of Steam as a Motive Power for 
hipaa Water or Sewage, with a comparison of the advan- 
tages of different classes of Engine, details of the cost of 
working ‘or long peri 

20. the various descriptions of pumps. employed for 
Raising Water or Bovage: and their ive effici ; and 
on the employment of Water asa Motive Power for pumping, 
by means of Water Wheels, Turbines, Water Pressure En- 
gines, or Other Machines. 

21. On the Employment of Steam Power in Agriculture. 

22. On the Laws governing the Flow of Steam and other 


Gases through Orifices, Pi &c., and on Experiments to 
determine _— Laws. ~_ ; 
oo age the Methods of Transmitting Force to distant 
points. 
24. On the best practical Use of Steam in Steam Engines, 
oe Shree meek he yarious modes of 
100, 


producing Con- 





of M. Mariar is impregnated is soluble | §*® 





26. On the Present State of Science in regard to the Manu- 
facture of Gas for the purposes of Illumination. 

27. On the Construction of Sluices, for the i 
See Settee oe Locks of large size on naviga 


28. On the Harbour and Dock Works at S i 

29. On the Maintenance, by Sluicing, of the Harbours on 
the Coasts of France, Belgium, and Holland. 

en ice and Results of Irrigation in Northern 


31. On the Sea Works at the mouth of the Adour, and the 
effect produced by them on the bar of that river. 

82. On the Sea Works at the mouth of the River Maas, 
and the effects produced thereby. 

83. On the Manufacture of Iron and Steel as now 
pursued, the effect on strength and tenacity of the admixture 
of substances with the Ore, and any test, other than frac- 
ture, by which the quality may be ascertained. 

84, On the various Methods of Draining distant isolated 
sections of Mines. 

35. On Compressed Air as a Motive Power for Ma- 
chinery in Mines, with some account of its application on the 
Continent. 

36. On the Use of the Diving Apparatus in Mines, 
especially in Westphalia and in Germany. 

37. On the Systems and Apparatus at present used in 
Telegraphy. 

For approved — communications, the Council will 
pwd ay oer to award the iums arising out of special 
fi devoted for the purpose. They will not, however, 
consider themselves bound to make any award should there 
not be any communication of adequate merit; but, on the 
other hand, more than one premium will be given, if there 
are several deserving memoirs on the same subject. It is to 
be understood that, in this matter, no distinction will be 
made between essays received from a member or an associate 
of the Institution, or from any other person, whether a 
native ot a foreigner. 

The communications should be written in the impersonal 
pronoun, and ‘be legibly transcribed on ft paper, on the 
one side only, leaving a sufficient — on the left side, in 
order that the sheets may be bo A concise abstract 
must accompany every eo 

The drawings should be on mounted paper, and with as 
many details as may be ne to illustrate the subject. 
Enlarged diagrams, to such a that they may be clearly 
visible when suspended in the theatre of the Institution, 
should be sent for the illustration of particular portions. 

Papers which have been read at the meetingsof other societies, 
or have been published in any form, cannot be read at a meet- 
ing of the Institution, nor be admitted to competition for the 
premiums. 

The communications must be forwarded on or before the 
31st of December, 1872, to the house of the Institution, No. 25, 
Great George-street, Westminster, S.W., where any further 


1D | information may be obtained. 


Cuaritzes Mansy, Honorary Secretary. 
James Forrest, Secretary. 
The Institution of Civil Engineers, ‘ 
25, Great George-street, Westminster, S.W., 
August 31, 1872. 








NOTES FROM THE SOUTH-WEST. 

Colliery Undertaking in Mi thshire.—The extensive 
property known as the Llanhilleth Mountain has just been 
taken by Mr. Walter Powell, M.P., with the view of openin 
out one of the finest collieries in Monmouthshire. The shaft 
was sunk many years ago by Mr. Blewett, M.P., with the 
view of winning the coal under the property, but owing to 
certain circumstances which occ , the work was stopped, 
and no progress has since been made. Energetic operations 
are already in progress, in order to place the new i 
in working order as soon as possible, and employment wi 
be afforded to a large number of hands in the course of a few 
months. 


The Midland Railway at Gloucester.—It is stated that a 
survey has been made with a view to the erection iy the 
Midland Railway Company at Gloucester, of a station adapted 
to the requirements of that city. 

Great Western Railway.—Mr. Charles A. Wood, the 
eae of the Great Western Railway Company, 
and Mr. John Grant, the assistant- manager, paid a 
visit to Cardiff on Thursday, with view of making pre- 
ao arrangements for the erection of a new station. It 
will be built upon the site of the structure at present used 
for passengers at the south end of St. "s-street. The 
new a will be a joint station, in which the Great 
Western Railway Company and the Taff Vale Mon ond have 
an equal interest, and it is intended that in its itectural 
features, and in all its arrangements, it shall afford every 
accommodation that the public can desire. Attached to it 
will be a handsome range of offices for the transaction of the 
business of the South Wales section of the Great Western 
Railway Company, it being intended to move the whole of 
the staff from Neath, and to make Cardiff the central offices 
for this portion of the line. 

The Colliers and Miners —A 
steam coal colliers and 
on Tuesday, to take into consideration “the advance of 
wages for October.” A delegate from each pit or level was 
invited to attend. The arbitration colliers were 


6 not 
sented at this meeting. A delegate meeting was also held 
at’ Brynmawr * to tale into consideration the advance of 
wages in Monmouthshire for October.” 

Workmen at Swindon.—On Saturday a mass meeting of 
the workmen employed in the Great Western Railway Com- 
pany’s carriage locomotive works was held at Swindon 














of 
been inspected half 
of the company b . J. H. Larsen, the engineer, who was 
accom! oy t. Alderman Pride, Mr. ‘Nowell, of the 


firm of Nowell and Robson, contractors, and other gentlem 
The party travelled in one of the cars belonging to the 
y over the whole of the new line. The entire work was 

ound in a satisfactory state, and Mr. Larsen expressed him 
self pleased with the manner in which the contract had been 
= ficial i ‘0 teh will va 

necessary 0: inspection, whi ill pro- 

bably take place in a few days. re r 








FOREIGN AND COLONIAL NOTES. 
American Government Buildings.— The United States 
Government is now building or contemplating the erection 
of several valuable Government edifices in large 
cities. The New York new post-office is slowly progressing. 
Chicago is to have new Government buildings, upon which a 
large suia will be spent. St. Louis is to have a new post- 


office and custom house, and arran nts are made 
for the purchase of the land. Philadelphia is to have a new 
post-office, and the site has been 


Docks at Port Said—The Egyptian Government has 
een orders for the construction of docks at Port Said. 
he superintendence of the works has been confided to M. 
Prince Edward Island Railway.—The Prince Edward 


-Island Railway is progressing favourably. Track laying has 


been commenced, and before the winter sets in some 40 miles 
of the road will be completed. 

Coal Searching in Victoria.—A coal prospecting party is 
to be organised at Port Albert, South Gipps’ Lan ) 
inhabitants are subscribing liberally towards the fund 
required to equip the party, which will prospect ground in 
the vicinity of Muddy , near Corner Inlet. It is 
thought that the geological formation of the Grampians is 
favourable to the presence of coal deposits, and a number of 
gentlemen desirous of testing the mountains pro to form 
a company with a capital of 10002. in 10,000 shares of 2s. each 


Railroads in Montana.—A survey of the whole line of the 
Utah, Idaho, and Montana Railroad from Corinne to Helena, 
a distance of about 450 miles, has been completed. A con- 
tract for grading and for crossties will be shortly let. 


Queensland Railways.—A paragraph with reference to the 
gauge to be adopted upon Antipodate railways ap d last 
Sook under this head. The expression “ Quee d Rail- 
ways” was, however, inaccurate, as the information embodied 
in the aph referred to lines in Victoria, the most im- 
portant and progressive of the Australian colonies. 

Launceston and Western Railway.—This line appears to 
be involving a considerable loss to the Tasmanian Govern- 
ment. Not only is there an absence of profit from the 
working to meet or diminish the charge for teed 
interest, but the estimates for the current Tasmanian 
financial year contains an item of 12,0001. for the repair and 
maintenance of the permanent way. 


Telegraphy in the New Zealand.—It is believed to be the 
intention of the general Government of New Zealand to 
extend its telegraph line from Auckland to the Bay of 
Islands, a distance of about 160 miles. Mr. Floyd, Govern- 
ment electrician, has made a reconnaissance of the country. 

Bessemer Steel.—The Denain and Anzin Forges Company 
has undertaken to supply the Northern of France Railway 
Company with 80, tons of Bessemer steel raile. The 
execution of this important order is tc be spread over ten 
years. 

Canadian Lumber.—Business in sawn lumber has been 
active at present. Prices at Ottawa show an advance of 
from 2 to 8 dollars per thousand during the last two months 
upon all kinds of lumber. 

Ottawa and Montreal Junction Railway.—W orking opera- 
tions are about to be commenced in earnest upon line. 
Ten miilee- of the road are expected to be completed by 
January. : 








Tux West Cumpertanp Inon AND Stzut Company.— 
The prospectus is issued of a company under the above 
title, with a capital of 600,000/, to purchase the West 
Cumberland Hematite Iron Works, a full description of 
which appeared in ENGINEERING, vol. xi., 233. The 
works are to be sold upon very advantageous terms, and the 
sale will include the er of large and profitable con- 
tracts now in hand. It is intended to enlarge the existing 
steel plant by the expenditure of 100,0007., which will in- 
crease the capacity of the whole works to 2000 tons of pig 
iron, 400 tons of plates, and 1500 tons of steel rails per week. 
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RECENT PATENTS. 

Tur following specifications of completed patents are all 
dated within the year 1871; and that year should be given 
in ordering them, at the annexed prices, from the 
Seal Patent Office, Chancery-lane. 

(No. 1951, 84.) Joseph Galiste Grosvenor du Vallon, of 
Birmingham, patents the arrangement of portable punching 
machine shown in the annexed sketch. The construction 












































































will, we think, be rendered sufficiently clear from the latter 
without further explanation. 

(No, 1959, 10d.) Charles William Siemens, of 3, Great 
George-street, patents a mode of calcining and heating the 
ore and fluxing materials in the upper part of a blast 
furnace by introducing there a blast of air so as to enter 
into combustion with the escaping gases. The annexed 
sketch shows one arrangement of air jets which it is pro- 
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posed to employ. Mr. Siemens also proposes in some cases 
to use steam in combination with the air blast for the 
purpose of combining with the sulphur and phosphorus 
2 ore. 


== 


(No. 1952, 1s. 64.) Edward Mirchin, of 27, Leadenhall- 
street, patents several arrangements of steam boilers, which 




















from the water at that point in the circuit where the 


sketch will show one of the proposed arrangements. Mr. 
Mirchin also includes in his patent a form of safety valve 
in which the valve is made to open inwards by the pressure 
of the steam on a spring loaded piston working in a small 
cylinder. The patent likewise includes the use of a mercurial 
gauge, to indicate the water level in boilers where that level 
is at a height inconvenient for indication by an ordinary 
water gauge. 

(No. 1983, 10d.) Robert Hughes, of Worcester, patents 
an arrangement of road-sweeping machine in which the 
sweeping is performed by a revolving conical brush of 
which the axis is disposed diagonally to the line of the 
road. The machine is also fitted with a set of elevating 
buckets for raising the refuse materials into a cart. We 
could not describe the details of the machine briefly. 

(No. 2001, 8d.) Nathaniel Clayton and Joseph Shuttle- 
worth, of Lincoln, patent making the brackets for support- 
ing the crank shaft bearings of portable engines, of wrought 
iron plates fixed to the boiler by angle irons and so disposed 
as to be capable of deflecting in the direction of the length 
of the boiler. The plummer blocks supported by these 
plates are connected to the cylinder by suitable tie rods, 
which resist the pull or thrust due to the working of the 
eugine, while the brackets yield to accommodate the ex- 
pansion and contraction of the boiler. 

(No. 2011, 8d.) Paul Giffard, of 12, Rue Répiniére, 
Paris, patents the form of piston illustrated and described 
by us on page 70 of the present volume. 

(No. 2020, 84.) William Edward Everitt, of Birming- 
ham, patents making tubes for locomotive, marine, and 
other boilers, with the firebox end of larger diameter ex- 
ternally, and of greater thickness than the other part of 
the tube, the said enlarged part passing into the other part 
by a shoulder, and being made by operating upon the tube 
for a part of its length only during the last drawing or 
drawings. The annexed sketch will explain the manner in 


ae 


which the section of the tube is made to vary, F, showing 
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hole in the tube plate required to pass the thickened portion 
of thetube. This s of making tubes gives the in- 
creased thickness of metal just at the point where it is 
wanted, 

(No. 2084, 1s. 6d.) Archibald Munro, of Arbroath, 
and William Bennet Adamson, of Glasgow, patent arrange- 
ments of stone-cutting and dressing machinery which we 
caunot describe briefly but which is worth the notice of 
those interested in such plant. 















THE VIENNA EXHIBITION, 1873. 
relating to to ‘be 







ascending changes to a descending current. The annexed | same. 





ustrian Curr 
a. For the two best beetroot drills 
two of 1. ee wo 9000 1000 
5. For the best harrow or roller for 
verising the soil a prize of 500 
e. For the best i ine a . 
i ove @ 2h 000 5: ane, \eee 000 
d. For the two best scarifying ma- 
jen 1000 500 
¢e. For the two beetroot raising 
; prizes of ... 8000 2000 
JS. For the best instrument (tool) for 
cutting off the cleanin 
a Ecos” 200 
g- For the best instrument for 
cutti beetroots a prize of. eee 200 
h. For the best hand instrument for 
raising beetroots a prize of 3 300 
6000 5700 
Total ss» «+ 11,700 florins 
Austrian Curr. 
5. The donors ha the greatest interest in the 
success of the competition will also appoint the jury for 


7. Prizes can only be awarded to those instruments which 
been worked with in the field, and which have 


: 
t 





10. The principle of the must be to award prizes onl 
to ‘these saehin’s wad inctieetoote wanda ooe auile adapted 
to their If no such machines and instruments be 
sent, or only be uctions of instruments for the 
ee Sera already known, no prizes 
11, uently if one or more prizes be not awarded in 
the year 1873, there will be another com the next 
year, the jury, in that case, will again have to distribute 
px Lerman competition will take place the year 
12. a sum of 300 florins will be placed at the 
disposal of the jury, to be awarded for machines and instru- 
ments which are not mentioned in Art. 2, but which have 
ered obey Bh competition, and which are particularly 
jury ofthe tera tire exe entity tadonees 

are 
lent of each other, and the money prizes distributed by the 
former differ a ih 

have therefore the right to 
of at the Universal Exhibition of in 
order to have them also by the international and 
to for the medals, which are awarded by the 
latter in accordance with the general programme of the 
The President of the Imperial Commission, 

ARCHDUKE REGNIER. 
The Chief Manager, Banow pz Scowarz-SENBORN. 

42, Praterstrasse, Vienna, March 20, 1872. 





Sepr. 27, 1872.) ENGINEERING, 





229 








APPARATUS FOR SINKING SCREW PILES. 


DESIGNED BY MR. H. M. KENNARD, VIADUCT WORKS, CRUMLIN. x 





THE DECLINE OF THE BROAD GAUGE. 
To rue Epitor or Enxeiyeenine. 

Srz,—My attention has been called to a short 
issue of the 6th September headed “ Decline 

” in which you allude to an attack made 


mesting , 
uge, especially in relation to 
uge on the Devon Somerset li 
the purchase of new broad gauge rolling stock. 

object was not to prevent the i 
gauge, for no one believes that it can last for many 
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e consequent on a break of 


rae econ ge ch 


that y be taken as a measure 
of the cost of the transfer 














wonderful to me that the assistance of Parliament has not 
long since been sought to remedy the evil, which at the 
same time would remove all excuse for applications for new 
lines which, in some cases, are almost dupheates of railways 
already in existence. 
If you can lend your valuable assistance towards checkin 
expenditure on the broad gauge, and to 
assimilating all existing railways in Great Britain to the 
narrow or national gauge, I agro artnet confer a great 
benefit on the country at large, on the districts immediately 
interested, and on the companies concerned. 
I am, Sir, your obedient servant, 
L. A. Simmons. 
[Lieut.-General Sir Lintorn Simmons’ letter arrived too late 
for insertion in our last number.—Ep. E.] 





SPECIFICATION FOR PUMPING ENGINES. 
P pe. —_ Ep1ror = cuerpo ore 
IR,— uy, agree with you in your re- 
marks on the “ 8 ificati "for pumping auiiniortake 
erected at Worthing, yet there is one portion of it which 
seems eee Rape nes viz., that — indicated horse 
power stipulated for doing the required work. 
1s 800,000 in 10 hours lifted say 200 ft. (110 +82 
is only 192 ft.), requires a net horse power of only a little 
over 30, it is di ¢ to understand why the engine should 
be of 90 indicated horse . Unless it is intended to 
other works as well as Lar say tama should then 
we been specified), it appears as if the f of the specifi- 
cation expected, and indeed were quite willing to put up with 


a set of pumpi h quiring a power (indicated) to 
drive it cal hone hemstneaet Me oe (in water lifted), and 
this, I should be slow to believe, bearing in mind the other 
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GOVERNORS AND THE GOVERNOR 
ROOM.* 


By Mr. W. J. WaRnzn. 

I mavs to differ on this subject, as I have done in my 
aper on meters, with the attthor of the “ History of the Gas 
eter.” He writes, “ reflection is irresistibly forced 
upon us of the advantage which has arisen from the original 
defects of the meter, for to that is probably due the invention 
by Clegg of that simple and coiiiasirencn’, the governor. 
I believe the two instruments were separate and distinct in- 
ventions, and the germ of the two was found in the gas- 
holder.” “One of the uses of the gasholder,” Peckstone 
writes, in 1823, “is to regulate tlie emission of the gas to- 
ward the burners, which could not be effected without such 

contrivance.” And Accum, in 1819; says “ various meth 
have been adopted to attain this object”—to preserve the gas 
of an invariable density, some of which were exceedingly in- 
genious, and creditable even tosuch as Malam. “ But the 


column, but it is evident there can be no change of volume 
in such an instrument without a change of pressure, as the 
action of the instrument is entirely dependent upon the 
change of pressure. The di however, gives a true 
volume chamber ; the weight is constant, the resistance uni- 
form, hence a variable volume with a constant pressure. 
Doubtless the best form. of volume chamber is that of the 

igi —a small gasholder in a tank of water, but there is a 
variable pressure in its action from the displacement of the 
water. 

Crossley seems to have been the first to meet this defect 
with his conical chamber ; and Wright, in the machine before 
alluded to, has a weighted arm to from the vertical when 
the chamber is just out of the water to the horizontal when 
imme! 


expensive and cumbersome specific gravity apparatus,” | P® 


Accum proceeds, after describing some of these arrange- 
ments, “has been wholly superseded by an ingenious con- 
trivance called the regulator or governor. The action of this 
machine, for which we are indebted to Mr. Clegg, is that it 


regulates the gas prior to its entering the mains, to any | ° 


r — degree, whatever its density may be in the gas- 
holder.” 

Mr. Clegg’s invention was patented December, 1815, and 
is deseribet in the specification thus: “The pipe through 
which the gas passes to the burners must have in some part 
of it an aperture which is capable of being increased or di- 
minished in its opening by a very slight force, and motion 
for increasing or diminishing the aperture is given by a small 
gasometer or inverted vessel, the mouth of which is im- 
mersed under water, and its mterior capacity communicates 
with the pipe of supply beyond the part where the aperture 
for regulation is nf The tion of the governor is to 
regulate the pressure with w! the gas 
issue from the burner. This pressure is determined by means 
of a certain load applied upon the gasometer, so as to occasion 
a sufficient difference between the level of the water inside 
the gasometer, and the level of the water on the outside 
thereof, the action of the governor will be to keep this pres- 
sure constantly the same.” 

We have kate, ie the clearest possible manner, the 
theoretical construction and operation of this exceedingly 
simple machine, and in neither could we, with our additional 
fifty years’ experience, improve. But in the actual construc- 
tion there was a defect which had to be and was at once 
remedied—the valvular arrangement—the substitution of a 
cone for the hydraulic valve. This doubtless was done by 
Clegg, as Peckstone says it was Mr. Clogg’s practice to make 
his governor with a cone. There was another, but a slight 
defect, and not of much practical importance, early discovered 
in use, though it must have been known at the time of the 
invention. 

Mr. Crossley appenme to have met this, the loss of weight 
and pressure of the gasholder by its immersion; he, as will 
be seen by Accum and Matthew on the “ History of Gaslight- 
ing,”’ made the holder conical, smaller at top than bottom. 

Dr. Muspratt quotes Hughes as his authority for ae: 
tions of governor; he says the tank is usually somewhat less 
in depth than the diameter, and with the capacity of about 
2 cubic feet for every 10,000 ft. of gas required to be p 
through in 24 hours, and he gives a holder of 4 ft. 6 in. deep, 
and 6 ft, diameter to an 8 in. valve. 

The object of this paper is to give this Association the re- 
sults of a practical examination of the ordinary governor on 
each of these three points. First, as to the form of valve; 
secondly, loss of pressure by immersion ; thirdly, the relative 
proportions of valve and holder. 

As to the form of valve, Clegg says it must be an aperture 
capable of being increased or diminished in its opening by a 
very slight force, but there is also another condition, that it 
be possible to entirely close it. Among the number of 
patents that have been granted for governors and regulators 
every possible form of valve has been pressed into the service, 
but none appear to answer the conditions laid down so well 
as the cone moved by a very slight force, and perfectly 
valvular, The relative proportions of cone employed may 
not be uninteresting. 


Diameter of base. | i 


Clegg, junior, “ Manufacture of Coal Gas” ... 
Clegg, per Accum and Peckstone ov 
Dr. Muspratt, “ Chemistry, Arts, and Manu- 
factures” ove te bed a 
Wright, per Edge’s patent (parabolic 
Richards, “ — das Works” ws 
Crossley, specification patent lator {3 
Malam, per Accum and Pechetene ees dvs 
It was in an arrangement of the governor as an inferential 
meter that the parabola, I believe, was first employed. 
Hughes says the opening can be adjusted with much ter 
certainty when the parabolic form is used instead of the true 
cone. s will be evident, if we ider that secti ofa 


Hone. oS 





parabola parallel to the base decrease in direct proportion to | 4 


the height at which they are: taken, whereas the sections of 
a true cone decrease as the square of the height. It follows, 
then, that a parabolic piston will open or close a space in 
exact proportion to the height through which it is lowered 
or raised, whereas a truly conical piston will open or close a 
much larger space when the part near the base of it rises 
1 in. than when the upper part of the cone rises through the 
same height. 

This leads us to the second point, the gasometer, the 
holder, the bill, the float, as it has been called, the 
volume chamber, perhaps, would be the best name to dis- 
— .- by, for it is ee or aye ied 
volume on at a perfect pressure 
and it ie this which Aistin the true from 
others, however i they . 
ments ave been ted of the adaption to the governor of 
the ordinary pressure gauge with valve and float on the gas 


* Read before the British Association of Gas Managers. 





be urged to the 


veral arrange- | is 





pensating lever. By the use 
a perfect volume chamber that willigive motion to a valve for 
regulating the flow at an uniform i 
capacity of 2 cubic feet to 

10,000 ft. of gas to be passed. 

In the discussion wu) Mr.. Hunt’s ja 
meeting, it was that the “area of the gasholder should 
be as many times the area of the come as it is desired to re 
duce the pressure ;” and in, that “they bear a direct 
portion to each other.” . Hunt also sa: i 
that those governors are most to be 
test difference exists between 
ho and the bottom of the epme; and 
was asserted that ‘‘ small gasholders with 
been found to work admirably enough in certain i 
tions.” 

The results of an examination of what has been published 
are as follows, arranged from the lowest diameter of base 
cone : 

G. Anderson, per Cleg 2} times 2} deep. 
8. Clegg, seotiestion A ee “sea 
Ww. Tuchards, his edition. jof 
WFeales” — oe cee, 
‘# fourth edition of “ Gas- 


bn] oa 
an N co 


ragm see oo ¥ #3 
It is'& source of considerable Teg 
you the results of experiments 
dwelt upon—the form of valve, 
and the relative proportions of 


assed | apparatus for the p 


mapoes, 

time to try the experiment for 
sion of your Committee, I will 
ments to the secretary for publication 
of the Association. 

I will now briefly draw your attention to some modifica- 
tions in the governor which I have made, and had in use 
some time at the South Shields Gas Works. The first is an 


cident to ha) in the ernor. 
The holder being entioniy inclosed, ccicmileatinn whet 


ween poor ye y a bridge and lever, keyed on to a hori- 
zontal shaft passing through a stufling-box, the lever and 
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| sheathing” capable of beingfrolled hot, and states| ‘The road is open to all winds ing those 
SOME rad gat i INVENTIONS. | ca “100 pars of copper a 10 of sn ie afford | which blow from the ‘off the land, and 
; # ‘ Bry com on, i i 
In 8 leading article, published a short time back, pe metallic substances added, provided salcieg Ships ishour a roll pore Fo ene: 


we stated our opinion that, under a comparatively 
mild system of previous examination, many v 
important mts would never have been granted, 
to the manifest loss both of the inventors, and of 
the public generally. We now proceed to give a few 
instances of such cases. Some of them, it will be 
relate to inventions of the greatest import- 
ance, which have not only enriched the inventor, 
but have been of the utmost benefit to the public at 
large. In doing this it may, perhaps, be n 
boot ao that we have not meas oe ec agg = 
@ person popularly re as the an 
true Leaner of any credit to which he may be en- 
titled, and in no instance do we venture to pronounce 
a final verdict. The paternity of an invention is 
proverbially as difficult to establish as the paternity 
* im cases to which we need not further allude. We 
hold no brief either for the one side or the other, 
and we simply place the facts before our readers, 
as before an intelligent and impartial tribunal. 
Without prejudice to either party, we will only 
it ourselves to observe that there is abundance 
of evidence to go to the jury. 

Nasmyth’s Steam Hammer.—We are all familiar 
with the story of this invention (patented in 1842), 
and Mr. Nasmyth has recently retold it before the 
Select Committee on Patents, to the rt of which 
we refer those who may care to the full par- 
ticulars. We should like to know how an omniscient 
board of examiners could have allowed Mr. Nas- 
myth’s patent, in the face of that granted to Wil- 
liam Deverell, in 1806, for ‘‘ certain improvements 
in the mode of giving motion to hammers,” &c. The 
inventor says: ‘‘I raise steam in a boiler or steam 
vessel as in the common way. I havea steam cylinder 
with a piston and rod in it; at. the end of the rod 
that comes out of the steam cylinder is a hammer, 
either made fast to the rod by welding, or in any 
other proper way. The steam from the boiler or 
steam vessel is let in underneath the piston by means 
of opening a cock or valve, or cocks or valves ; the 
air at the top of the — ee then eo eT 
by the superior pressure steam ea 
the PAter the piston has. been raised to a 
given height, there will be an-opening made from 
the underside of the piston to a vacuum formed as 
in the common way, or otherwise the steam may be 
let out into the common air. The compre air 
on the top of the piston will then drive down the 
hammer with a velocity | to what it may be 
compressed. . . . The weight of the hammer may 
be made equal to the pressure, of the steam, 80 as 
to work without spring.” It would appear from 
the context that the inventor vow | the word 
‘‘ spring” in a peculiar sense, meaning the “ sprin; 
or Nasticity of the air. “He then, that the 
er shall descend laaply 7. its own weight. 
Mr, Nasmyth’s claim was for a “direct action steam 
hammer,” ‘Steam had of course been previously ap- 

ied to work tilt hammers, the first, we ieve, 

ing that invented by James Watt, in his patent 
of 1784: We take no note of that suggested by 
Branea, in 1639, in his work called Le Machine. He 
proposes simply to obtain rotary motion by the ac- 
tion of a jet of steam on the vanes of a wheel, 
which motion is to be applied to actuate a set of 
pestles orstamps. 

Muntz’s Metal.—The late Mr.' George Frederick 
Muntz took out his patent in the + goat for ‘an 
improved manufacture of metal plates for sheathing 
the bottoms of ships or other such vessels.” The alloy 
was to consist of ef een between 60 per 
cent. of “ best selected copper” to 50 per ‘cent. of 


* foreign zinc,” and 63 cent. of copper to 37 per 
cent, of zinc, Barra Pawo the proportions 
of 60 parts of copper to 40 of zinc. His claim was 


Tan ger an GRR mF ogni A mel mr 
urpose aforesaid, of an | copper 

7 Fr such ipOrticuis twill eunble Sis axenatactarer 
to roll the said alloy while at a ted heat into sheets 
fit for the sheathing of ships or other such vessels, 
and which will be ly ductile to dress close 
to the bottoms of the said vessels, at the same time 
prec ohare pears wrens: BesecPhe we ney | 
now in use, and oxidates sufficiently to the 8 
bottoms clean.” Previously to this, however, a 


servation of ship of marine 
second part of ‘ete he 


twenty years before this, in 1779, James Keir 
tented “a com d metal capable of being 
when red hot or when cold, more fit for the 
ing of bolts, nails, and sheathing for ships than 
any metals heretofore used or applied for those pur- 
and also for various other where 
other metals have been used or applied.” The com- 
position of Keir’s metal is given as 100 parts of 
copper, 75 of zinc, and 10 parts of iron, ‘“ which 
may be worked either cold or at a blood-red heat.” 
The proportions may be varied within certain limits, 
and ‘an inferior kind” of metal may be made from 
pet ney of copper “ before it has been perfectly 
ified by smelting, from the pyritous, vitriolic, or 
erruginous parts contained in the ore from which 
the said copper was extracted,” this to be melted 
with ey ge of zine or spelter. Messrs. Foster 
attem to upset Muntz’s patent by a reference 
to Collins’s specification, but without success. 
action was tried in the Common Pleas before Chief 
Justice Tindal, in February, 1844. Keir’s patent 
was not alluded to on that trial, but his claim has 
been urged in the columns of a Birmingham paper, 
and also in a privately printed memoir of his life. 
Put in a tabular form the composition of the 
various alloys in each 100 parts is as follows : 


Keir, 1779. Collins, 1800. Muntz, 1862. 
5 .. 50 60 68 


Copper ... 54 ese 
Zinc .. 40 42 .. 44 .. 50 40 387 
Tron . 54 


The Zoetrope, or Wheel of Life.—This highly in- 
genious og toy, for it is nothing more, was 
patented by P. H. Desvignes in 1860, but it was 
not until some years afterwards that it attracted 
much attention. Our readers will)probably re- 
member that it had a very great run about four 
years ago, and we believe that it was highly remu- 
nerative to the enterprising firm who brought it out. 
It was, however, not eet aes for we find in 
the Philosophical Magazine for January, 1834, a 
¥ wby Mr. Ww. @. Horner, ‘¢On the properties 
of the Dedaleum, a New Instrument of Optical 
Iigsion.” Mr. Horner gives the following account 
of his instrument : “The apparatus is merely a 
hollow cylinder, or a moderately high margin, with 
apertures at equal distances, and placed cylindrically 
round the edge of a revolving disc. Any drawings 
which are made on the interior surface in the in- 
tervals of the apertures will be visible through the 
opposite apertures, and if executed on the same 
principle of graduated action will produce the same 
surprising play of motions as the common magic 
dise does when spun before a mirror. But as no 
necessity exists in this case for bringing ‘the eye 
near the apparatus, but’ rather the a and 
the machine when ra tm has all re ect of 
transparency, the phenomenon ma’ ispla; 
with Tall effect to a numerous oaiieaens* oem 
ing this is an elaborate mathematical investigation 
of the properties of the ‘*Dedaleum,” and the 
author concludes by stating that he had com- 
missioned Mr. King, jun., an optician residing in 
Bristol, to construct an instrument of this kind. 
Whether this was ever carried into effect we are 
tnable to say. 





MADRAS HARBODR. 
Tue Madras pier, which ‘was only completed in 
1863, has twice been breached, once on ‘the 25th of 
November, 1865,:andagain in the early part of the 
present year. Each time the accidént:was caused by 
a cyclone, which in addition caused havoc amongst 
the shipping lying in the roads. As might be ex- 
such occurrences have given rise to 
of a aarbper 








they are also very liable to have their cables rubbed 
or cut through by pieces of wrecks or lost anchors, 
there being many of the latter in the northern part 
of the joan § In the bad weather season vessels are 
recommended to anchor well out, and to keep ready 
to proceed to sea, should circumstances render it 
desirable. The gales generally commence at north- 
west, blowing strong from the land, with which 
ships can run off shore before the wind veers to the 
north-east, when it would be impossible to get out 
to sea. The astronomer at Madras in a “ Report 
upon the Run of the Sea, and the Set of the Tides at 

during the North-east Monsoon,” written in 
1838, observed that the north-east monsoon sets in 
about the 19th of October and continues to the 
middle of February. With this wind a current of 
variable velocity sets in from the north in a direc- 
tion parallel with the shore; it generally increases 
in strength during:the day and decreases at night, 
and is influenced by the strength of the wind. ‘The 


The | current reaches its maximum about the lst of No- 


vember, when, in conjunction with the tide, it 
amounts to 3-miles per ; and from this time it 
decreases until the voth of December, when it is a 
small fraction of a mile per hour only. During 
this interval, on a squally day, the sea rises 24 ft. 
above, and sinks 2} ft. below its mean level. ‘he 
height of the surf and the distance from the shore 
at which it breaks vary with the run of the sea, and 
are modified by the wind and the current. Ona 
squally day the outer surf will break at 450 ft. from 
the shore; and with a gale of wind, at 830 ft. from 
the shore; but in this latter case, the swell, breakers, 
and surf merge into each other, so as to render it 
difficult to decide at what point the surf first breaks. 
The range of tides are 2ft.10in. at new and full 
moon, and 1ft. Qin, during neap tides. During 
the north-east monsoon, although the current is 
1 to the shore, the waves roll in generally 
rom the north-east; and during the south-west 
monsoon, when the littoral current is also parallel 
to the shore, but flowing northwards, the waves 
generally come in from the south-east. 

The coast is formed of silicious sand, of different 
degrees- of fineness; At -a distance of about 
500.yards from high water mark, and where the ~ 
depth of water below low water was 25 ft., the; bed 
of sea was found to consist (in 1865, when ‘borings 
were taken) of a mixture of very find sand and blue 
clay. A certain quantity of sand is always travel- 
ling along the shore; the action of the surf stirs it up 
over a certain breadth, and the littoral current 
sweeps it along north or south as the current may 
happen to run. The action upon the coast is always 
obliques It.is supposed that there is a slight per- 
manent movement of sand southwards, owing to the 
greater force of the southern current. during the 
north-east monsoon. All along the coast the 
tendency of the sea is to encroach upon the land. ; 
At Madras this encroachment has been checked by’ 
the construction of rough stone groynes, which have 
been very successful, 

So far as facilities for trade are concerned the 
Port of Madras differs very little from what it was 
nearly 250 years ago, when, as a small. fishing 
village, it first. attracted attention. It remains an 
open roadstead, destitute of any natural shelter, and 
still unprovided with any artificial substitute, and 
its surf still offers an insurmountable difficulty to 
the rea > of boats of every kind, except the 
primitive Masoolah boats, which carry only 14 tons 
as an-ordinary load in the finest weather, and often 
less'than half a ton in heavy weather. Indeed, the 
disadvantages of the port in its present state arc 
such.as to deter shippers from frequenting it more 
than oy Kimo necessary, notwithstanding the low 
mecat levied there as compared with other 
From statements in ‘‘ Pharoah’s Gazetteer of 
Southern’ India” relative to all the great storms to 
which Madras has been subjected, dating from the 
sod bess ecimagions doaken ripen, tapwpenra ies 

subsequent si re it appears that 
Madras is sabfostod to severe hurricanes about 
fifteen times in a century, or once every six or seven 
years, and that the a annual loss sustained by 
the owners of large alone, exclusive of their 


amounts to about 17,500/., to say nothin 
df. toe iets Manon-enenaleusictay dasenieaeees of 





trade, &c., consequent upon such occurrences. _,; 
he first occasion upon which any practical steps 
. egg st 
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BOILER FOR SHUNTING ENGINE; LONDON AND NORTH-WESTERN RAILWAY. 


FITTED WITH WATER GRATE FOR BURNING ANTHRACITE COAL. 
(For Description, see opposite Page.) 
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appear to have been taken for effecting some per- 
manent improvement at Madras, in order to provide 
efficient protection for the shipping frequenting that 
rt, we find reported in the ‘‘ Madras Male Aglum 
jerald” for 1835. On the 23rd of February in that 
year, a meeting of the inhabitants of Madras was 
held for the purpose of considering what measures 
should be adopted to promote the commercial pros- 
perity of that town by overcoming the difficulty of 
communication with shipping in the roads occasioned 
by the surf. At this meeting it was resolved that 
the plan of a breakwater ap to offer the most 
eligible means of attaining the desired object at the 
least — Although this was the first occasion 
upon which any practical steps were taken for 
attaining the desired object, projects designed for a 
similar a been submitted so far back as 
1798. that year Captain Lennon, of the En- 
gineers, made two proposals to Government ; one 
for building a solid pier, and the other for an exten- 
tension of this work eo as to form a harbour in the 


loading and unloading vessels; and the object of 
the latter to afford a secure shelter for shipping at 
it the 


It was proposed 
should be carried out toa 
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650 yards, so as to give sufficient depth of water 
and capacity to contain and shelter them. The har- 
bour was calculated to cost 450,000/., and the single 
pier 120,000/. These propositions were not sanc- 
tioned by the Home Authorities from an apprehen- 
sion of accumulations of sand being likely to form 
from the action of the surf and currents, 4 which, 
in the end, the pier itself would be rendered useless 
by the gradual encroachment of the shore. In 1803 
the same officer submitted proposals for erecting a 
pier on piles, to be elevated 10 ft. above high water 
mark, and carried out to the distance of 450 yards 


raised doubts as to the 

both with regard to the 
aan Sony 
an w pier 
For these ~ ches it was 





_ 
5 


ue 
Berke 


iE 








ro) 
S 
ot 
fs) 
fx) 
© 
a 
a) 








FUN [BOS 97) av 30 <yHuvnb oq} ‘eAout 043 uo {uLBysu00 

P Suyoq ouyFue oy} ‘sinoy Suryz0a Fg 

JO JOoM w JO [ey w BuNp ywyr qqeM “AWE 4q pouuozuy 

O18 OM pus ‘Li0jONseTIS YSOUL We0q SAVY peqLosep oauy 
8A JOT]OG OG} YILM Pouye;qo Useq GABY YOHy mA symmser oy, 

“eBeurep 0} e[QvT] your 

ere Loy} oroqn yuyod oy} ¥ poz00}02d sozeyd xoqarg 043 pue 

8} JoTJOG OY} JO MOLE TNOIPO OT} sNYy} PUL ‘seuuEGS 

0} quem yonb vw sesn¥o xoqelg 

sy OBpiq oy} c1oqa quod oy 


9g} 38 430g Yor Buy 
punos 4yej0jdw09 pueyxe you 
“UOT}0SS SSIOASUBIE OY} UT UMOYS se ‘equ 
0} poqowzzv Suyavy eFuys osey) Gavde 


‘AVMTIVY NUALSAM*HLUON GNV NOGNOT ‘SGNIONG ONILNOHS 








Xoqery 0g) Zay}00;,02d puy ‘zexj0q oy} JO yz¥d JeMO] ON} WO 
UOTBINOITO oy} Busverouy soy yUoWeZuBIIY UB peppE seq 
499A “29 ‘2788 Joye 043 TIA JoTTOq om FuyIIy Soprsog 
*aoroedsuy 105 Ayrpwer 4¥ 
308 0q 0} soqny oy) sojquue xoq Oy} JO NOI; ON} 4B JBACD VW 
“OSN¥O TY} 0 ONP suyer}s MIOIy cory Ydoy GAY 10738] OF) ENYy 
pue 4ovxjN00 10 puedxe seqn} oywsSe1y eg) se pjer{ uBo 
‘peuornueut Apvorye seqn; soddoo 043 4q pepuedsns Suyoq 
‘003 ‘xoq yejoul-un3 eyy, “ApyBnos04} seqn} oy} 300}02d 
0} JuePYNS eyNb oq 03 Puno; sy VOHEMOI0 STq} eo1;0NId 
Uy puv ‘sywa8ery oy} Buysodui0s soqn; oq} yFnosy) sprvadn 
UOHeMoO ejorduos v soy pepsoye snq} sy AjyuNzI0ddo 
aq], “WAOYsS sv ‘zoT10q oY} 0} poyoouUCD ore puv ‘spivadn 
PvoT ory ‘soqnz soddoo omy qIM spud 7} 38 PoysTuINy sy 
‘eBed oq1s0ddo oy} uo UOBAgTe pus oy} Uy MACYS sv ‘100p-e1y 
Oy} AOE PUL ssOIDe spuEyxe Yoram ‘xoq [vjJoUI-uNF og], 
“WOT}OS [VUIPNZ Tuo] oy} Uy WAOYS SB ‘10]}0q OY} JO 1103304 
OY}. WIZ 10jVA OY} ABIP 0} SY OF SPIVATMOP dip Yorqa 
‘seqn3 Supemnosyo seddoo yueq yi} ‘xoqejours ey) yxeu 





——~-—fs"2- 


pus ey} 7 ‘po37g ore Wi9y} JO OM} Pus ‘gy UIT JO TOTVUTOU! us 
WA Xoq 81q} SpA} O81I 89qQN3 ONT *JOOP-a19 ON} MOTOG 
49}10Q 94} JO JUOIZ 043 S8O1DB Spuajxe Yyorym ‘(pH “Bry 9e8) 
Buysed 10 xoq [vjeul-uNF v 0 oywpd-eqn} xoqery oy} Woy Buy 
~pvey pus ‘g pu z ‘s31q ut uMoys se ‘pat#ezFiz Zureq soqny 
esoy3 ‘seqny ‘ur Fy wos-z4FnoIMm wse7I14} JO €78:sU09 o7B1T 
84} Fey} Uses oq [[IM 31 ‘VBuyAvaFue oy} 07 ULES Zayseyoy 
“ezwajent! aa suvjd oy} UBisep 0} pol svm qqeA “I]_ COueY 
puv “uemeZaviie uvowemy Aivuypio oy} jo uonvordde 
ey} jo ywued you pip Suryveds mou oie om YoIGA JO 
19104 Oy} JO UOTJONIYSU00 9y3 Inq | TeOD eRIOVIYIUB ZuTUING 
seurue 10 wolrauIy ur pedsojduie useq Buoy oavy sayvid 
Oqn}-19}8H ‘BIVAY WQNOp OU ere sJopve Ino jo Auval SY 
“e104 pozneder oq e10je1093 Jou peou Loy} puv ‘Bur 
*ABiZue INO Ut UAT o1v JO[1I0q oY} Jo suOTsMaUTp TedrouLd 
yy ‘sfe7s OYA ostMJ0yIW st ynq ‘uMOYS se ‘q)ZaaT 
831 JO OTPprM Og} FW 31 0} pozjoAtr Burs uosy opsuv uv Aq 
peueqiSuarys sy xoqery omy, “40143 “uy fF exe Yorya ‘saquyd 
~0qn} 943 30 uoRdaoxe oyy Yam ‘yoryy “Ur § Suyaq saquid 





"ITVOO AZLIOVAHINV DNINUNG YO ALVAD AALVA HLIM CILLA 





043 “noyFno1g} J9038 Jo opwUI st JO[I0q OYE ‘“PeINqIIyEIp 
1124 L204 0q 0} JYF1OM 043 so[qeuo 41 su ‘sasodimd Surjunys 
103 pefojdwe seuZue yue, pordnoo-xis Joy euO yueTmeA 
-uoo {104 8 Sayeq ‘uoyjoqsuey “syy Aq Avmpreyy 04098944 
-YHON Puv UOpuoT 04} UO peomporU sem YoryA “ToTI0q 
jo ed& s1y} ‘xoqeag woyspayfo peuszeyuy UB YIM ‘S8ELD 
Teorspuyt£o uyerd oy) Jo sy zay10q O43 vq) UaEs Oq [TI 9 ‘OFEd 
eq1sodde 043 Uo suotjo9s es192ASUBI} PUB TOTZBAO[e PUS oq} Pus 
‘yueserd 94} UO Uor}D98 jeUIPNyFuUO, ey, 0} F 

*Ay[Ny quoweFZuvsse oy} upepdxe 
TI!’ TIGA ‘0% poiseyer ouyBue oq} Jo JapI0q oy} Jo sHulAwIs 
-ua sI9pwer MO e10joq Avy 0} ‘qqaA, ‘Jy Jo A48aqzN00 ORR 
yZnorq? ‘peyqvue mou eiv oA, ‘Avaprey uz07804\-yRION pus 
WoOpuoT oy} Jo. 3Uepuajutiedns eayjowoo0] OY} ‘QqeAA “AL “A 
“ayy Aq pouStsep o7813-s0;8m% jo yuaweSueie Ue YT Peztg 
SBM 3 JVG} PeMONUEM! puv ‘jeoo s}OBINIUB YIM o10q3 
peysom Sureq AOU st YOY A eulZue Zurynunys v 07 Ayoug poss9y 
-01 OM ‘BMarD 0} SIVOUIZUY [woyurYY Jo woynzysuy oq} Jo 
SLOG UIA Ot} JO318TA OY} JO JUNODOB INO Uy ‘oFe syoom Aaa VW 


SS 


wOd U*TION 











Se Re ee a re ee 
$ AE = 


234 


. ENGINEERING. 





was 2 tons 8 ewt., and the quantity of water evaporated 
5040 gallons, or at the rate of 9.37 lb. per pound of fuel. 
With the same boiler and grate, the quantity of best 
Staffordshire coal burnt during the week of 54 hours, was 
2 tons 15 cwt, and the qaantity of water evaporated 
5020 gallons, or 8.15 Ib. pe® pound of fuel. These are 
both very good evaporative results, 

The use of anthracite coal for shunting engines possesses 
the great advantage of entirely doing away with smoke, 
an important matter in the case of engines working about 
passenger stations. The success which Mr. Webb has met 
with in using this fuel in the boiler we have described, may 
probably lead to its use being tested on engines working 
regular trains, and if it is tried in this way we hope, in due 
course, to be able to lay the results before our readers. 


THE LATE MR. MERRYWEATHER. 

We regret to announce the death of Mr. Moses Merry- 
weather, whose name is intimately iated with the 
practical development of the steam fire engine, and who 
for many years past had been the senior member of the 
firm of Merryweather and Sons, of Long-acre and Lam- 
beth. The deceased gentleman was born in 1792, and was 
a native of Yorkshire, where he was educated, and passed 
the early part of his life. At the age of about 30 years he 
came to London and entered upon an engagement with the 
firm of Hadley, Simpkin, and Lott, who carried on the 
business of fire-engine manufacturers at 63, Long-acre, and 
for which purpose those premises have been exclusively used 
for the last 200-years. In the course of a few years Mr. 
Merryweather married a niece of the third partner in the 
firm-—Mr. Lott—who quitted the business forty years 
since, the first and second partners having previously retired. 
Upon the secession of Mr. Lott, the business came into the 
sole possession of Mr. Merryweather, who was joined at 
different periods by his sons, Richard, James, and quite 
recently, Henry, and by whom the business will now’ be 
carried on. The deceased gentleman was distinguished by 
his perseverance and devoted attention to business, especially 
in that branch of industry to which the greater part of his 
life had been devoted. 

The competition at the Crystal Palace in 1862 gave a 
great impetus to the steam fire engine manufacture, and the 
increasing business in which Messrs. Merryweather have so 
long taken the lead, rendered it necessary that new works 
should be opened. This was accordingly done, and the 
premises in York-road, Lambeth, were taken. At the time 
of his death Mr. Merryweather, who took to the last an 
active share in the business, was making arrangements for 
a further extension of his works by the purchase of water- 
side premises. The deceased gentlemen was in hig 81st 
year at the time of his death, which occurred last Wednes- 
day, week at his residence on Clapham Common. His 
death was quite unexpected, as he had apparently recovered 
from a slight indisposition some days previous. He passed 
peacefully away in his sleep on the day we have men- 
tioned, leaving a widow and much attached family to 
deplore his loss. 


NOTES FROM PARIS. 
Parts, September 30, 1872, 
Screw PRrorevvers. 

Iw screw vessels, when the propeller quits the water in a 
seaway, the engine is subjected to violent shocks, the 
effects of which are dangerous at high speeds. If, how- 
ever, the horizontal shait can be driven at a moderate 
speed, whilst the quick movement is still maintained for 
the screw, the inconvenience above mentioned would be 
avoided. In the course of a visit we paid recently to M. 
Bréguet, the well-known constructor of philosophical in- 
struments, we saw a model made from the designs of 
M. Tréves, an officer of marine, and which has for its ob- 
ject the solution of the problem. The horizontal shaft 
traverses a bevel wheel on the same axis, but inde- 
pendent of the shaft, and fixed. That part of the 
horizontal shaft between this wheel and the end of the 
shaft, a very short length, carries, in a vertical plane, four 
similar rods, forming at each of their extremities a shaft 
on which turns a bevel pinion gearing into the fixed 
wheel, in one direction, and in a second bevel wheel, 
mounted on the extremity of a shaft, the axis of which is 
the same as that of the horizontal shaft, and which carries 
the screw at its outward end. It is easy to see that 
the latter shaft can be driven at double the speed of the 
horizontal shaft. If the bevel pinions turned around the 
horizontal shaft ‘without turning around their own axes, 
they would drive the wheel mounted on the screw shaft, 
and would make it describe revolution for revolution. 

But the fixed wheel drives the bevelled pinions around 
their own axes, and the number of teeth which it drives in 
one revolution of the horizontal shaft, is equal to the number 
of teeth in the fixed wheel, and consequently also to the 
number of teeth in themoving wheel. If the bevelled pinions 
had only-this latter movement of rotation, it would still drive 
the screw shaft forward one revolution at each turn of the 
horizontal shaft. But as the two movements are simul- 
taneous, each turn of the horizotital shaft corresponds to 
two turns of the screw. Only a small-working model of 
this arrangement bas yet been made; experiments on a 
practical scale will donbtless shortly be made. 
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From the indicator of Watt, to the delicate apparatus by 
means of which M. Marey.is enabled to register the pulsa- 
tions of the heart, and the vibrations of the wings of birds, 
these apparatus have received such development, that. to- 
day the most delicate and rapid movement can be regis- 
tered. Of course there are certain movements which lend 
themselves less than others to and the credit” 
due to inventors is greater as the operation becomes more 
difficult. At the establishment of M. Bréguet there isa 
little registering apparatus worthy of attention. | It is the 
nutroscope of M. Ch. V. Zeuger, upon the subject of which 
a paper was recently communicated’ to the Academy of 
Sciences. The object of this apparatus is to render sensible 
to the eye the movements of rotation, such as those that 
are produced in the movements of the heavenly bodies. 
To convey an idea, let us consider the rotation of the earth 
around its axis. In this movement tlie axis of rotation 
does not preserve a fixed direction in space, it describes 
around its mean central position the surface of a true cone, 
and this irregular movement is attributed by theory to the 
action of the masses of the sun and of the moon upon the 
unequally distributed mass of the earth. But this move- 
ment does not represent the whole of the phenomenon ; the 
generating line of the cone is only in reality the develop- 
ment of the successive mean positions of the terrestrial axis, 
which turns around them, describing small elliptic cones. 
The combination of these two. movenients give the single 
true movement of the terrestrial axis, in which this axis 
describes a figure, of which the circumference, instead of 
being a regular line; is undulating, and crossing and re- 
crossing the mean circumference. The second movement 
is that known as nutation. 

The apparatus designed by M. Zeuger to register these 
complex movements, consists of a ball of copper mounted on 
an axis, which passes through the centre of gravity of the 
body, the mass of which is distributed uniformly around 
the axis. Rotation is given by means of a cord rolled two or 
three times, to obtain only a moderate movement. The 
axis has only one fixed point formed by its lower extremity, 
which acts as a pivot, and rests ona little collar, in such 
a manner that’ it can be turned in all directions around 
this point, and when the sphere is rotating, if inclined, the 
upper extremity of its axis, which is pointed, will leave a 
trace upon a sheet of paper covered with lamp-black, and 
held perpendicularly to the axis. The trace remains 
eircular, whilst the movement is sufficiently rapid. 

In order to obtain an unsymmetrical action of the mass, 
and a variation analogous to that produced in the earth 
by the sun and moon, there may be placed on the axis a 
ring, fitted with a rod perpendicular to the axis. On this 
rod is placed a perforated ball, and a spiral spring which 
tends constantly to force the ball towards the ring. By 
means of this ball the mass ceases to be distributed sym- 
metrically around the axis of rotation, and the combined 
action of the spring and of the centrifugal force, changes more 
or less the relative position of the ball and the axis of 
rotation, and gives an effect analogous to that which is due 
to the variable action of the moon and the sun. The curve 
traced in this case is a circular spiral, on which is developed 
an ellipse, the axes of which vary according to the height 
of the ring, and the distance of the ball from the axis of 
rotation. 


FOUR-WHEELED TANK LOCOMOTIVES. 

Mr. Krauss, of Munich, has made, for some past, the 
construction of small four-wheeled tank motives a 
specialty of his own, and as this special branch of engine 
building has been attended with considerable success in this 
case, we desire to call the attention of our readers to a 
prospectus recently issued by Messrs. Krauss and Company, 
of Munich. The first engine on the four-wheeled system 
built at this establishment, and exhibited at Paris, was 
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Table showing Particulars of Four-wheeled Tank Engines, built by Messrs. Krauss and Co. Munich. 
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“sleeping” one), in a concern that held a Government con- 





” VIENNA UNIVERSAL EXHIBITION, | | fhe unloadis a bo Boe ena } of be ae LoD Gm : 

Tue Royal Commission, charged with conductin tgking out of the Exhibition objects, will be ad by the asian pe mabey pg pentane of potas spe way mad 
the arrangements of Germany in connexion with | Exhibition ; will likewise superi ample, one director was partner in a cement man " 
the Vienna Universal Exhibition next year, some | Placing and arranging of the poy haya xr pa how- | As long as the orders of the railway company went his way 


ever, incurring an: 


time ago issued a cireular of which we have been satel tlsenta A ar nates sclelrylagadye " 


favoured with a copy... It will interest many 
readers to compare the action taken by the Prus- 
sian Government in reference to that Exhibition 
with that adopted by our own authorities. The 
circular commences : 

Next year there will be held at Vienna a Universal Exhi- 
bition under the direction of the Imperial Austrian Govern- 
ment which, according to the e, is to embrace 
agriculture, industry, and art—in al, the state of culture 
ot the present time, and the w domain of national 


economy. 
The Bhibition will be of the greatest importance for our 
Fatherland. Not only our national honour, but also important 


te 
will be punctually carried out, 


pense, the place alloted to them and the objects exhibited. 


me ; 2 tee cee Collective Exhibitions.—If the cbjects exhibited shall not 
roa alec “The German whe a will for the first time comes lose their effect, they must, above all, be tastefully arranged. 
as one undivided realm of production at this Exhibition... It It is of importance that objects of the same or similar kind, 


is a patriotic duty which nobody should elude, to contribute 
his share, so that our power of production be represented to 
the fullest extent. The success which the German exhibitors 
will achieve will be of advantageous influence for the further 
development of our economié resources, especially forour in- 
dustry and commerce, and’ so far the material interests 
likewise should be an inducement to take a full part in this 
Exhibition. Shale 
In consideration of the importance of the undertaking His 

e German section of the Exhibition. 
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Imperial and Royal Highness the Crown Prince has d 


to act as protector of since by such combination the ex 





‘ ly declined, or 

exhibitors have not reserved to themselves or their agents 

the doing of it. But even in the latter case the orders and 

eee of the Exhibition Commissoners must be at- 
to. 


The Commissioners expect that all accepted applications 
If an exhibitor, or the 
authorised agent, should not put in an appearance at the 
time notified, the commissioners are empowered to either 
declare the place forfeited, to have the goods sent back, or so 
place and arrange them at the risk and expense of the ex- 
hibitors. The exhibitors are permitted, with the approval of 
the Commissoners, to decorate separately, at their own ex- 


are not grouped singly but collectively. This applies especi- 
ally to ilk Waddee and poe «Bo “aime odin a 
Exhibition to a large extent and 

It will be of advantage if they 
he purpose of arranging collective 
exhibitions, and apply for space in common. The Commission 
the support and co-opera- 
, of agricultural and in- 
dustrial societies. The Commission will also lend its assistance 
with a view of bringing about a combination of exhibitors of 
i articles, and rely the more on a ready response, 
mses of placing and 


all was smooth and , but whenever they went 
elsewhere, owing to the being lower or the cement 
better, the engineer was sure to hear of it, either verbally or 
through the secretary, who wrote that Mr. begged to 
know why the consumption of cement had fallen off of late. 
A delicate hint to redirect the orders. 

Another director was interested in the supply of rolling 
stock. Orders went to his establishment when, to say the 
least, it would have been in the interests of the railway for 
them to have gone to firms of more experience and under 
better management. Besides the fact that the establishment 
had a “friend at Court,” did not, as may be imagined, 
smooth the difficulties in the way of the engineer enforcing 
strict compliance with the ifications. Moreover, when- 
ever the engineer held back a balance to cover what remained 
to be done by the manufacturers to complete the orders, down 
came a letter from the secretary to say that Mr. 
wished to know why the balance was not paid, and that he 
hoped no time would be lost in doing so. 

Another directo? took special interest in the supply of 
fuel. He had a brother, who, like a bad penny, constantly 

up, and by all kinds of dodges, endeavoured to 

thrust himself between the coalowners and the company. 
This. he was enabled to do by the facility he had through his 
brother, the director, of finding out the kind of fuel the com- 
were trying and where it came from. Off he ran, post 

»to the colliery, where, as brother to a director, he 
represented that he was the sole medium through which fuel 
for the railway passed. His next step was to visit the 
and to inform him that he been so fortu- 







































By ae Erman o™ ¥ are anal, the Cam arranging the objects will be materially lessened for the ex- as to secure the sole agency of Messrs. for 
direction of the Em gpoat the guardin Pot the interests of hibitors individually. , district. That being so, “it would facilitate 
ptm! ie agape ral Hs wn dh nded during ab Objects of a like or similar kind, respecting which a joint | business greatly if all orders were transmitted to the colliery 

2. & exhibition has been idered advant , will only be | thtough him.” His relationship to a director obtained for 


time of the Exhibition by commissioners of the empire. 

By order-of the Ministers of Commerce, Industry and 
Public Works, of Agriculture, and of Ecclesiastical, Educa= 
tional, and Medical Affairs, the aforesaid commissio# 
has been appointed for Prussia and the states joining ber; 
in order to initiate the steps necessary for the purpose, the 
commission entertains the hope that its propositions will 
meet everywhere throughout the empire with a favourable 
response and invite herewith all representatives of agricul- 
ture, trades, industry, and of art, to contribute what is in 
their power to an honourable and worthy representation of 
our national labour. 

The place of exhibition is situated in German territory. 
In consequence of the liberal allotment of space, which 
exceeds in extent any that had been granted to us in former 
exhibitions, and will this time equal that allotted to England 
and France, the products of our Fatherland can be worthily 
and adequately dis a é 

The expenses of this Exhibition will be defrayed, the 
greater part by the Imperial Exchequer, and the other por- 
tion by the State Treasury. By these arrangements the 
participation will be essentially facilitated. 
ides the rules laid down in the official regulations for 
foreign exhibitors, the following directions have to be strictly 
observ 


within its compass a se 
will be arranged, so that the difference and 


| Show Cases.—As well in 
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duking the time of the Exhibition. 
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RAILWAY DIRECTORS. 
* To tue Epitor or EnGInszexine. P 
Srm,—The conduct of railway directors having been 
trou nto prominent notice by the recent caposé of alfiirs 
in the @ase of the Metropolitan Railway, one feature of which 
was justly dealt with in an article in Exaineenine of thie 
20th inst, it seems to me a fitting opportunity for diregtin 
attention to a crying evil in railway direction which it ould 
be well for shareholders to realise, and, having done so, to set, 
a determined face against it. 
I refer to the practice of railway directors being also 
directors of, or partners in, establishments that supply rail- 
way material. 
A large number of directors are more or less involved in 
this way, and, for the most part (there are, of course, 
honourable exceptions), think nothing of using every effort 
to throw the orders of the railway companies into the hands 
of the establishments they happen to be ted with. 
The consequence is the locomotive or resident engi of 
a Tailway, who is, of course, held wholl peas. when 
goes wrong—a director, it woud seem, like a king 
or queen, ‘can do no. wrong”—finds.at almost every turn 
that his hands are in dealing with the manufac- 
turers, and often he is compelled to use inferior articles.or 
run the risk of offending one or more of his directors. , 
. ie ; wesbows The trying — of Ba + eee a ot ae aro his 
cases and boxes, the packing for sending goods. | em on whom he is dependent not o ‘or his income 
2 4. for the time being, but also for his Miacaaiee, which is the 
measuresof his income forall time, should he be forced to 
deaye them ; but which—as would appear from the recent con 


3. The costs of arranging, decorating, and 

cleaning and sweeping of all rooms and spaces occu me} 

other similar constructions. 7 ‘ duct of the Metropolitan directors téwards their engineer— 
as\ glass cases, | som: 


Application.—¥Forms of application, copies of the pro- 
grammes, and the regulations of the Exhibition, as well as of 
this circular, ean be obtained from the Royal Governments 
and Provincial Governors, in Berlin, also at the Office of the 
President of the Police, at all the chief mining offices, the 
Royal Academies of Art, of the Chambers of Commerce, 
mercantile corporations, and the agricultural and industrial 

99 


Ezpenses.— Out of the public funds will be paid : 

1. All the expenses for the of Exhibition 
acer receiving place to the roome.allotted in the 

xhibition, inclusive of the costs of insurance against all 
danger during the transport. 

2. The expenses of unloading, un ing, as well as the | 
arrangement of the Exhibition goods, as far as this is under- 
taken ex officio. Also, the general costs of ing. the | 
goods, the cost of insurance against fire, of warehousing the 





the Exhibition, exclusive of the costs of the foundations 


aes 


4. The expenses for tables, frames, as well 5 e Boards, at all events; treatas of little consequence, 
in so far that the supply of, and the expenses» for the same, | provided bee 8 themselves, to use a homely expression, “ come 
are undertaken by the commission in special instances. off with whole skins.” SA 


It is bad in every way.that such important departments as 
are the engineering of a railway, involving, as 
they do, the lives and limbs of thousands of human beings, 
should be fettered by influences which, putting out of con- 
sideration the question of life and death, cannot fail, to say 
the least, to result in pecuniary loss to the shareholders. 

Directors who are idement by these contending interests 
seem to see nothing wrong in putting money into their own 
pockets by directing orders into the particular channels they 
are interested in, while they would be the first to expose and 
condemn (and I think very properly so), an official were he 
found to be exerting his influence in placing orders with 
establishments in which he had pecuniary interests. Such 
practices, whether by director or by officials, are inconsistent 
with strict integrity and honourable dealing. 

Shareholders would do wisely to enforce, with the greatest 


5. The cost of rent to be paid for the entire space allotted. 

The exhibitors will also be kept free of expense as regards 
the floorin, Bag aoe ceilings in the ag compart- 
ments, an ying out and arrangement of the garden 
courts in the park. ‘The motive power for machines is placed 
at their disposal gratis: But they will have to bear the other 
expenses. By undertaking to defray part of the expenses 
which in former exhibitions they had to pay themselves, facili- 
ties have been offered to the exhibitors which the commission 

pe will materially contribute to an increased participation 
in the Exhibition. . 
G@uarantee.—The State Treasury undertakes no guarantee 
for losses or es to exhibitors’ goods during transport, 
or during the’ Exhibition. Claims arising in respect to trans- 
port, insurance undertaken by the commission, will be handed 
over to the injured parties for legal proceedings on their own 





account. stringency, a rule such as that which Parliament in its 

Transport-—Reduetions of the y ceding have been | wisdom has established for its own guidance—a rule which 
promicd by tho Imperial Austrian ission for the Ex- | debars.any.one.from. sitting as a. Member of Parliament. who 
ibition ee ee nn Belay aaa wen is a partner or similarly connected with, any house of 
navigation Similar réduetions of the freight will also be | business su ng material to the Government. This rule 
obtained from our railway cor The ing | is no dead. Mesa , it will be remembered, a 
from the Exhibition, i identity case occ in which a + who had been duly re- 
are legally free from import duty. | turned, was unseated because he was’ partner (though only a 
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admitted to such a joint exhibition with this difference, that 
tion of the exhibitors severally 
iarities of 
manufacture of each can be distinguished as much as possible. 
; ard of the distribution of 
as in the interest of attractive display, the manufacture 
decoration of the show cases intended for the exhibition 


of the shall be effected, by virtue of a resolution of the 

Bederel Council on an improved uniform plan. 

of Boxes, §c.—The Exhibition Commission will 

boxes, &c., from and 
storing of the same 


hima hearing and a credence which might otherwise have 
been denied him ; and ny the orders were not placed . 

. posed, he obtained further information about the 
fuel, which enabled him to impose with still greater effect on 
the coalowners. This resulted in their agreeing to pay him 
&@ commission on the fuel su 


lied. Of course this extra 
tharge could not fail in the o course of things to come 
out of the pocket of the railway company. But ere very 
long, the engineer and the ‘managing partner happened to 
meet, and on comparing notes, the above facts leaked out. A 
new contract bei tered into, the commission was struck 
off, whereupon the would-be agent reported the circum- 
stance to his brother, the director. Will you be surprised 
to learn that the director scrupled not to tell the engineer to 
let the managing partner understand, that “ unless he con- 
ceded to his brother’s terms he must expect the orders to go 
elsewhere!” The engineer conveyed the message, but added 
that no notice was to be taken of it, as the brother had not 
the shadow of a title to commission. 

Instances of this kind might be multiplied, but I think I 
have said enough to show the nature and degree of influence 
that directors bring to bear onsuch matters. The remarkable 
thing is that these transactions are by individuals who claim 
to,be, and are, I believe, regarded as upright and honourable 
men. 

Be that as it may, it results in one of two things. If the 
the engineer be deficient in moral courage, he yields, and 
becomes party to a system that not only degrades himself 
and all concerned, but ends in loss, if not in grave disaster, 
to the company. On the other hand, if he have moral courage 
to oppose it, he finds perchance, at a crisis such as has 
just befallen the Metropolitan Company, that he has “ made 
no friends,’ and is sent about business. Thankful, 
indeed, may he be if his services are not dispensed with, 
ote, bed be, years of faithful service, in a way calculated 
to do hi t injury. 

oe Yous shell nt Servant, 
BEHIND THE SCENES. 






















London, September 30, 1872. 








Tron 1n Evaxors.—The production of iron in France last 
year was computed at 1,350,000 tons. The eepenting 
uction in Germany was 1,250,000 tons; in Belgium, 
000 tons; in Austria, 450,000 tons; in Russia, 330,000 
torié\jeim Sweden and Norway, 280,000 tons ; in Italy, 75,000 


pepe 7: 72,000 tons, &c. In the same year the iron 
P ién of Great Britain was about 6,500, 


tons. 
Navas Oxrpnance.—The system of rifling which destroyed 
its gun and damaged 70 per cent of its in the effort to 
accomplish the least useful work, was that in the 
competition of 1865, and, being renamed “ Woolwich” 


system, is still in use. The present infliction of injuries upon 
heavy ordnance, thus rifled, by their escaping projectiles, 
which necessitates their minute ins a after zavery fifty 
discharges in cool target practice, an disabled so many 
guns, aekes thoughtful. artilleriste ask what might be the 
effect upon British guns of another naval bombardment of a 
Japanese fort ; whilst the failure to perforate the Glatton’s 
turret awakens attention to the meaning of @ rifle system 
which “ has decidedly the lowest velocities.” And the small 
contents of the 700 lb. common shell, remindsus that the 
relative bombarding values of shell correspond with the 


squares of their bursting eharges, so that, as te the most 


powerful shell, the 35-ton, 25-ton, 18-ton, and ee guns 
stand respectively, as the numbers 405, 1225, 680, and 324 
The failure of rotary power necessitated the shortening of 


the and consequent diminution of . ty, so 
peng Sanubonling values inally cs pegy are y 
1024, and 324 ively. It thence be seen that the 
bursting power of the 12-inch common shell for the 85-ton gun 
is only one-fifth that of the original 12-inch shell for the 
25-ton gun.—Colburn’s Magazine. 
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(For Description, see Page 238.) 
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CONSTRUCTED BY MM. L. D. GIRARD AND C, CALLON, ENGINEERS, PARIS. 





SYPHON TURBINE AT THE GENEVA WATER WORKS. 
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DETAILS OF SYPHON TURBINE AT THE GENEVA WATER’ WORKS. 
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ENGINEERING. 


[Ocr. 4, 1872. 








SYPHON TURBINES AT GENEVA.” — 


Tue water works, which supply the town of Geneva, are 
situated by the side of the Rhone, close to the point at which 
it leaves the lake. The pumping machinery includes three 
different arrangements. First, there are the old water- 
wheels on the Cordier system, working vertical pumps con- 
structed by the same engineer, while more recently there 
has been erected, by a Swiss contractor, a wheel called a 
roue & hélice, on M. Girard’s system, this wheel (which is 
similar to those erected in, 1854 and 1855 at the works of 
Noisiel-sur-Marne, by M. Menier) having a horizontal axis, 
and driving horizontal pumps. tly, there is the arrange- 
ment of pumping machinery which it is now our special ob- 
ject to describe, this machinery, which has been erected by 
‘MM. L. D. Girard (whose sad death during the late Franco- 
German war will be fresh in the memory of most of our 
readers) and C, Callon, of Paris, consisting of a syphon tur- 
bine, driving directa pair of double-acting plunger pumps 
placed with their axes at . 7 angles, as shown by the plan 
which we publish on page 236, 

The fall utilised varies from 1 ft. 4} in. to 2 ft. 11d in., and 
the quantity of water available is at all times unlimited. 
With a head of 0.42 metre (16.54in.) the turbine uses 
580 cubie feet of water per second, and makes nine revolu- 
tions per minute, while the pumps lift about 12.73 gallons 
per second to a height of 174 ft., the effective work done in 
water lifted being thus about 40; horse power. With a 
head of 2 ft. 11}in. the quantity of water used is 706 cubic 
feet per second, the turbine making sixteen revolutions per 
minute, and the pumps raising 23.1 gallons per second to a 
height of 180 ft. 5in. In this case the work done amounts 
to about 76 horse power in water lifted. As will be seun 
from these figures, the circumstances of the case are such 
that it is necessary that the motor should be capable of 
turning to account an enormous quantity of water supplied 
at a small head, it being, moreover, desirable that the 
speed of the motor should be such that the pumps may 
be worked direct without it being necessary to resort to the 
employment of gearing. 

The syphon turbine designed by M. Girard, and first ap- 
plied by him in Holland, in 1854, perfectly fulfils the con- 
ditions which we have mentioned as requiring to be satisfied 
in the case of the Geneva water works, and it may, in fact, be 
said to be the only turbine with a vertical axis applicable in 
such an instance. Thus, if the syphon arrangement was 
not employed, it would be necessary to place the movable 
part of the turbine some 8 ft. or so below the level of the supply 
water in order to provide a sufficient section for the latter to 
get access to the turbine, while, besides the bed of the 
channel for leading off the tail water would have had to 
have been made some 6 ft. 6in. lower than it now is, which 
would have been an impossibility. By employing the syphon 
on the other hand, the water on its way to the turbine is 
made to rise above its supply level, and the turbine itself 
ean be arranged as shown at about the level of the surface of 
the tail water, the necessity for deep foundations being thus 
avoided. 

Referring to the engravings on pages 236 and 240, it will 
be seen that the water enters the syphon by an oval orifice 
at A, Fig. 1, and traversing the supply tube, is conducted to 
the guide vanes through an annular opening at B. The 
forms of section of the syphon tube are shown by the series 
of dotted contour lines in Fig. 2, on page 240, these contours, 
corresponding with the sections at the joint lines, numbered 1 
to 10 in Fig. 1 on the same page. From these contour lines it 
will be seen that for the main part of its length the section of 
the syphon tube consists of two almost complete semicircles 
of 0.9 metre (36.43 in.) radius, united by curved lines, so as to 
form a kind of distorted ellipse. We subjoin a Table giving 
the long and short diameters of these ellipses at the various 
lines numbered in Fig. 1, and also the sectional area of the 
tube at cach point: 

Reference Long Short 
No. to lines diameter. diameter. waterway in 
on Fig. 1. ft. in. in. square feet. 
1 eee :) a eee y ee 126.94 
2 eee 20 122.27 
3 ese 20 118.62 
4 115.07 
5 108.02 
6 107.96 
7 104.61 
8 101.17 
9 97.41 
10 oe 2 Th aw 94.18 
11 eve annular ove 94.42 
12 o o 89.66 
13 ° ans 88.90 
i4 “ ove 88.26 
16 one ° 87.72 
At top of 
guide Als 4 te 87.08 


Area of 


mARBAAAY 


on 
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At B and D the section is annular, the guide blades at D 
being of wrought-iron, and of the form shown in the upper 
part of Fig. 3, onpage 237. The same figure also shows the 
form of the vanes or buckets of the turbine, C. The wheel 
of the turbine is mounted upona vertical axis, E, of wrought 
iron, which traverses the syphon within a central tube or casin 
F, which serves both to protect the shaft from the water an 
to connect the crown of the syphon with the cupola, or cover, 
G, which surmounts the centre of the turbine wheel as 
shown. The bell mouth of the syphon is supported for half 
its cireum erence upon the wall, H, while the other half 
namely, that down stream, is carried by three cast-iron 
columns disposed as shown. To prevent the shock of the 
water on the central tube, F, a shock which would produce 
and undesirable contraction in the stream, the upper part of 





* Wo are indebted for the particulars of these turbines to 
M. Oppermann’s “ euille Economique des Machines 
d’outiliage et du M 1.” 





the tube is fitted with a casing, J, of w ht-iron plates, 
this casing having such a section as to divid ie apenas i 
out causing contraction. : = ¥ . 

Amongst the constructive details deserving a notice 
is the mode adopted of ing the turbine its vertical 
shaft. The arrangement consists at the top of a thrust bear- 
ing, K, Fig. 1, 240, shown to an enlarged scale in Figs. 
4 and 5, page 237, this bearing being su 
The diameter of the shaft is 10 in., and that of the collars 
12.6 in. The weight to be supported is 15 tons, but the 
collars of the thrust bearing being numerous, the weight per 
unit of surface is small. 

To reduce this weight, and the frictional resistance arising 
from it, however, M. Girard, in the turbine we are describing, 
introduced an application of his pivot glissant hydraulique, 
by means of which the weight is carried on a thin film of 
water interposed between what would otherwise be the 
rubbing surfaces. This arrangement is shown in Fig. 1 on 
page 240, and to an enlarged scale in Fig. 1 on e 
237. Referring to these views it will be seen that there 
is fixed to the lower end of the turbine shaft, a disc, N, 
13% in. in diameter, this disc having annular recesses formed 
in it, and being opposed to a similar dise carried by a 
tubular support, P. By the aid of a lever, Q, this latter 
dise can be raised or lowered, and the distance between 
it and the dise on the turbine shaft adjusted with great 
nicety. Referring also to Fig. 1 on page 240, it will 
be seen that a small pipe, 14 in. in diameter, is con- 
nected to the fixed dise, so that the s between the 
latter and the revolving dise may be filled with water under 
a head of about 180 ft. supplied from the pipes into which the 
pumps deliver. This pressure is sufficient to lift the vege 
of the turbine, and to slightly separate the two discs, thus 
introducing a film of water upon which the weight is sup- 
ported practically without friction. 

The regulation of the turbine is effected by a series of 
butterfly valves, the arrangement of which is shown by the 
section, Fig. 1, on page 240, and by Figs. 3,10, and il on 
page 237. These valves turn on dead centres, as shown, and 
each opens or closes two spaces between the guide blades. 
The valves are opened or closed by rods, T, which 
through stuffing-boxes in the cover of the turbine, and are 
actuated by cams on a toothed ring, as shown, this ring being 
turned by a pinion, V, fixed on a vertical spindle, which can 
be rotated by bevel gear and a band wheel provided in the 

as shown in the general plan, Fig. 3, on 


syphon with water, and this is effected by producing a partial 
vacuum in it by means of the small hydraulic engine, X. 
This engine, which is actuated by water under pressure 
supplied from the main into which the pumps deliver, works 
the piston in an exhausting —_— , which is connected 
by a pipe (not shown in the figures) to a nozzle, Z, on the 
top of the turbine case. All the joints in the turbine case 
being tight, it will be unders that if the ring of guide 
blades is submerged in the tail water, the water will, as the 
vacuum is produced, rise and fill the syphon ; but if the ring 
of guide blades was not submerged the air could enter be- 
tween the guide blades and the wheel, and the vacuum could 
not be produced. To prevent this entrance of air in cases 
when it is required to exhaust the syphon, and when the 
tail water is so low that the guide blades are not submerged, 
the butterfly valves already mentioned are closed, and are 
sealed by admitting a layer of water over them through the 
tube, T. When it is desired to enter the turbine casing, and 
to be protected from the head water, the tube, T, is readily 
closed by a wooden plug, B. 

When once the syphon is charged the working of the 
turbine can be controlled by the pag nag br without any 
recharging —s necessary, and it has been found that the 
turbine may be left standing a whole 7 without the charge 
being lost. In the supply channel tail-race are fixed 
cast-iron cutwaters or columns, K, so as to divide the width 
of the channel into two parts, and to facilitate the establish- 
ment of temporary dams in the event of its being desired to 
lay the works dry. 

In concluding the particulars of the turbine, we may state 
that the mean diameter of the wheel measured from centre 
to centre of openings is 15 ft. lin., while the length of the 
the openings at the top is 1 ft.10Zin., and at the bottom 
4ft. 1lin. The vertical depth of the wheel at the buckets is 
1 ft. 7}, in. 

The pumps worked by the turbine are arranged as shown 
in the plan, Fig. 3, of our two-page engraving, both being 
worked from one crank. The pumps are of the type esta- 
blished by M. Girard at the Paris Water Works at Bt Maur, 
Isles-des-Meldeuses, Ménilmontant, &e. Each pump has a 
plunger 17.1im. in diameter, with 2 ft. 3}in. stroke, this 
plunger entering the two barrels alternately, as shown 
in the sectional part of the plan. The valves of the pumps 
are somewhat peculiar, and a detailed section of one of them 
is given in Fig. 6, on page 237. From this view it will be 
seen that call valve is fitted with a spring placed externally, 
and fixed as shown in Figs. 6, 8, and 9, it being claimed that 
this spring prevents shocks, and, being always visible, gives 
a constant indication of the action of the valve. 

The base plates of the eae are, it will be noticed, 
attached firmly to the casing of the turbine, so that they 
offer direct resistance to the strain due to the action of the 
pump. The suction pipes of the latter are at d, and draw 
from lateral culverts ing to the water above the turbine, 
as shown in the section in the right-hand side of Fig. 3 of 
our two-page engraving. The suction pipes are fitted with 
air vessels at ee, and the delivery pipes, g, discharge into an 
air vessel, f, from which the rising mains are led off. The 
suction and delivery pipes are each 11.8 in, in diameter. 


A Cayaptan Tramway.—Mr. Robinson, of Toronto, has 
completed a survey of a tramway from the Rockland slate 
quarry to the Grand Trank oy 4 The company own- 
ae oe ae Ges intend to build the tramway imme- 

iately. 








THE FAIRLIE ENGINE IN AN ACCIDENT. 

Tur following is extracted from a letter from Mr. Ed- 
mund Wragge, C.E., chief to the Toronto, Grey, 
and Bruce, and Toronto and Nississing Railways of Canada, 
3 ft. 6 in. gauge, on which two — have been at 
work some time. Many of our readers know the writer 
or by reputation : 

“ Thinking you may like to hear how the Fairlie engines 
sent out to this company, and to the Toronto and Nississing 
Railway Company, are doing what satisfaction are 
Ey Saieesies, tok nalipe tv Gab Gs ecg t 

engines on now since the 
last April, and they have done very well, Sell as mepeols 
the loads they haul, and the repairs needed in work. The 
engines pass round our curves , and are very easy 
ete tenes Sey ee Oe ue oer See 
run them rather too fast for economical working, but I am 


ty ag t a stop to this. 

” ‘oronto and Nississing engine has had a most 
severe test as regards her Owing to carelessness on 
the part of the section men a rail was up on a bridge without 


the fla far eno away, and the engine ran off, 
broke thro gi the sitet and fell down on her side, a depth 


u, 

of about 12 ft, and ao whole train piled on the top 
of her. The only parts damaged were—the cab smashed to 
atoms, two tanks very badly damaged bridge timbers 
running into them, and the slide bars of the upper side 
engine bent by cars falling on her. None of the parts com- 
monly said to be weak in your engines suffered in the least ; 
the ball and socket joints were as good and ti 

accident as before ; the centre and radial ootings re- 
mained uninjured, and e ing else quite sound and good. 
I righted the engine where she ida track under her, 
and pulled her up a gradient of 1 in 4 with the Fairlie 
engine of the Toronto, Grey, and Brace Railway without 
having oo at all, merely taking about 6 in. of slack each 
time, as I kept the engine blocked all the way in case of any 
accident to the tackle, and only hauled her about 2 ft. ata 
time. 

* The only point I want t now 
behave with fone lough, vehed 
into a snow bank will affect the 
I ——— they have been used f 
I have been thinking if I could in an 
between the truck and the boiler, in 
plough es | on the truck, and take the strain 
nexions. I think I can devise some means of doing this. 

“ Altogether I am very pleased with these ines, so far 
as I have seen them working in summer, and if their cha- 
racter is upheld in their winter working, as I expect it will 
be, I shall be glad to recommend further orders for them. 
With this view I should be glad if you could send mea 
photograph of a passenger engine suitable for 3 ft. 6 in. 
gauge. y own idea is that four-wheeled trucks should be 

“1 ~ passenger engines, which have never so heavy a 
to haul. 

“ I shall be able to send you particulars shortly, I hope, of 
the cost of oil, stores, fuel, &c., for 100 miles, used by the 
am we have here, which may be of interest to you, and 

ill also give you the same results of the ordinary engines 
running with them, with the average load drawn by each, 
for a comparison.” 








FOREIGN AND COLONIAL NOTES. 

The Canadian Lighthouse System.—Sir Frederick Arrow, 
of the London Trinity House, has-been ing a careful 
ree inspection of the Canadian lighthouse system. Sir 

rederick was accompanied in his inspection by Mr. W. 
Smith, the Deputy Canadian Minister of Marine and 
Fisheries. 

New Zealand Coal.—A discovery of excellent coal is re- 
em to have been made on some lands belonging to Mr. 

- McGregor and others, near Coromandel, in the province of 
uckland. 

Union Pacific Railroad.—The earnings of the Union 
Pacific Railroad in July were 743,382 dollars, and the work- 
Lr ses were 357,840 dollars, leaving a net revenue of 

,542 dollars. The aggregate revenue of the company to 
July 31st this year was 4,584,999 dollars, and the worki 
expenses were 2,744,984 dollars, leaving a net revenue’ o 
1,840,015 dollars. The increase in the company’s net earn- 
ings in the first seven months of this year, as com’ with 
the corresponding period of 1871, was 238, 772 do 

North Shore (Canada) Railway.—Mr. Hulbert, lessee of 
the Quebec and Gosford Railway, has taken a sub-contract 
to grade 40 miles of the North Shore Railway from Quebec. 
The line is to be ready for the rails in the spring of next 
year. 

The Detroit Tunnel.—The tunnel which is being con- 
structed under the Detroit river is making progress. The 
tunnel, which wili connect the Great Western of Canada 
and Michi tral Railway, now extends under the river 
about 906 ft. from the Michigan shore, and about 300 ft. from 
the Canada shore. ‘ 3 


Iron in New Zealand.—The existence has been indicated 
of considerable deposits of iron ore on the y of the 
Wharekawa Coal Company, in the province of Auckland, 
New Zealand. A sample of the ore has.been analysed by 
Mr. J. A. Pond, of Auckland. The le tested was about 
4 lb. in weight, and was selected at . a heap of 
specimens now _ office of — 7 beg vsssey . 
tho managers of the company. The ore is o! ma- 
tite class. The analysis made indipsted about 52} per cent. 
of pure iron. 


= emiaies Pontnshe Railway.—The 

i the province of Ontario, Canada—has 

the Mayor of Kingston. The line will be \ 

gs Sas omens ate Smneenrenae ae 
wn. 
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RECENT PATENTS. 

Tux following specifications of completed patents are all 
dated within the year 1871 ; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancery-lane. 

(No. 2043, 10d.) Robert Francis Fairlie, of 9, Victoria- 
chambers, patents an arrangement of “for railway 
carriages, intetded to enable the latter to be coupled or un- 

without its being necessary for an attendant to go 
between them. The arrangement is specially applicable to 
carriages fitted with central combined coupling and buffing 







apparatus. 
(No, 2062, is. 2d.) Alexander Ar Croll, of Coleman- 
street, patents an arrangement of wat mee witch we 


could not describe briefly. 

(No, 2075, 1s. 4d.) James Marsha 
patents the arrangement of iron-framed th machin 
illustrated and described by us on page 89 of the present 


volume, 

_ (No. 2076,.10d.) Andrew Barclay, of Kilmarnock, 
patents forms of coke ovens arranged so that the gas driven 
- off in the process of coking may be used for the purpose of 
heating and maintaining the coking operation, 'air being mixed 
with the gases to insure their combustion. The admission 
of air to the coking chamber is reduced to a minimam, and 
it ig stated that if necessary the coking may be completed 
by any gee whatever, or by the combustion of coal burnt so 
as to the coking chambers. 

(No. 2081, 8d.) John Henry Johnson, of 47, Lincoln’s- 
inn-Fields, patents, as the agent of Jean Emile Arthur B. 
de Langlade, of Paris, arrangements for utilising the gases 
from blast furnaces. According to these plans the gases led 
off from the top of the furnace are first subjected to a 
washing process, and are then, by the inductive action of a 
jet of water falling in a long vertical pipe, carried down and 
delivered under slight pressure into a chamber containing 
bars of iron piled crossways with very small spaces between 
them and kept wet by a small stream of water. These bars 
are intended to serve the purpose of the wire gauze of a 
Davy lamp, preventing the flame of an explosion from 

back to the main gas tubes, and the gases after 

being led up through them are conducted to a Siemens 

regenerator, whence they pass off to be utilised for heating 
red. 


purposes as 


NOTES FROM THE NORTH. 
Gtaseow, Wednesday. 
Glasgow Pig-Iron Market.—There is an unusual degree 
of uncertainty about the market for Scotch pig iron warrants 
at present, although at the same time large transactions have 
been entered into since the date of last report by operators 
on both sides. The market stood at 125s. 3d. at the date of 
last , at which point there:were several fi 








in the 
tion in the quotations for e 
from store are smaller than hitherto, and there isso much 
sent into store that we have the of about as 
going in as is taken out each day. long this 
position may continue it is difficult to say. 
ping demand revive, it will produce a scarcity of No.1; and 
thus stop the influx. About 2000 tons of 
ordered into store yesterday. Some of the : 
has of late been quoted at and above 160s. per ton for No. 1 
can now be had for 140s. or thereby. To-day’s market has 
improved a little in firmness, and a fair business has been 
done’at 128s. to 128s. 9d. cash, closing buyers at the latter 
figure, sellers at 129s. 


regard 
po ad ee 
arisen regarding works stopped or A 
remeues ure sifted to. the bosteus ww buaes 
the shape of facts, can be found for 
is true that there is a good deal ‘ 


prices. Few orders ig to in 
stances the firms pedo to Fagg uy furnaces goin 


per i ne At Blochairo : Wi 7 
mills are ing most - vigorously, and a very 
amount of fini <n is being turned out. Bi the 
Siemens puddling furnaces, except two, are dismantled, and 
ordinary double furnaces are being rapidly substituted for 
them. A fair stroke of business is also g done at Govan 
Iron Works, but some of the Coatbridge establishments are 
threatening to limit their production, 
Shipbuilding on the Clyde—Launches during 
Notwithstanding the discouraging icati a 
there is still a large amount of shipbuilding works in 
aes sad the Clyde. 


os 


Of course very few new contracts have 
been concluded during the last two or three months, and the 
prospects for next year in the shi trade are some- 
what dull. During last month there were eleven vessels 


Launch of a Pacific Liner To-Day.—Messrs. John Elder 
laun 


p-|brough. There was a good a 


+ | there is a 


iq syn Sale and i 
—It i if the few days that t 
sive shipbuilding works and eeatig dock of Messrs. 


to be 5 
the Meadowside Works of Messrs. Tod and Macgregor were 
very tly inereased and improved by the late manager, 

. G. W. Jaffrey, formerly of West pool; and some 
time ago a limited liability company was projected by a 
London agent fr the purchase of the works, but it was never 


: 
[ 


i 


Trust Works—Increase of Engineer's Salary —The 
i monthly meeting of the Clyde Navigation tees 
was held yesterday. Part of the business consisted in con- 
sidering a report from the Finance Committee on increasing 
the salaries of certain of the officials. [he recommendations 
Wore agreed to, including one regarding Mr. Deas, the resi- 
i , whose salary was raised 200/. per annum, and 

Mr. Deas submitted his quarterly report upon 
work in hand, x Rog 3 ae undertaken 
current quarter. e in ing the past 

ted. o 247,364 cubie pm “y* stated 
t.arrangement had been made with Mr. 


oy wetvaal fo Kel eel og Noms gneng ho 
to Kelvinhau erry on the 
linder, system.’ ' Plat da, being pared for an im- 
mediate com 2 1e work. Ground was broken 
: | the’ Stobcross Dock, after the 

ptt for some twenty years. 


Robertson's Squeezer for Puddle» Balls. — Mr. James 
engineer, G -is at present busily in 

of the very’ ious age 

o 


af 


u 


ie 
: 


i 
f 


a 
‘il 


other. 
for the Dowlais works. In it there are tobe any im- 


that may be suggested by theearly trials with 
NORTHERN COUNTIES, 
 joractd the quarter! ting North of Eng-* 
q Middles- 


the one now in han 
Mrppiesprover, Wednesday. 
mee 
land Iron Trade was held in the iddles 
articles. 
showed 





NOTES FROM CLEVELAND AND THE 
M the North land 
ceting of t re Iron 


He 
were exhibited. Mr. Thomas Whifwell, of Stoc 
a model and diagrams of hj fire-brick , 
C. Dutton, engineer, W: wich, exhibited a model of 
his patent compound revolving screen, the pee 40 of 
ich is that it will screen three, four, or more sizes of coal 
elevation, and will it each size into a separate 
truck or It requires only one horse power to drive 
it, and can be driven with either chain or wire rope froma 
shaft of the winding engine. Di of the Howard 
safety boiler were shown. Only » small amount of 
business was transacted. Makers and brokers continue to 
ask the same prices for pig iron which it has been their good 
fortune to quote successfully for several weeks past. Buyers 
still cling to the belief that prices must soon be reduced, and 
are holding back until the market falls. Some makers are 
of opinion that prices will be maintained for a much longer 
period than is generally supposed. — state that, owing, 
to contracts entered into for materials, the cost of labour, 
pig iron cannot be made at some of the works under 80s. 
ton. However, that is not a question for the 
of the buyer. If the extraordinary demand continues, prices 
will be maintained ; but if there is a falling off in inquiries, and 
the great make of the Cleveland district is not sold, stocks 
will increase, Pat ea will of course fall, and iron will be 
sold for what it will bring in the market, irrespectiveof what 
it may have cost. A rapid fall in would assured] 
cause great loss, and be attended serious results. It 
hoped that when the reverse does come, the market will 


ually. Within the past few days the sudden and heavy” 
fiie the prices of Staffordshire iron has caused considetable 
apprehension in some quarters. But the fact fox | there is no 
comparison between the Staffordshire trade 
of England trade, and the latter has not been effected by the 
reduction in the former. The truth is, there is an improve- 
ment in the finished iron trade of the north of England. 
There is a better demand both for rails and ot diffe- 
rent kinds, and prices are rather firmer. ‘The trade, and 
all the other branches of the finished trade continue in a 
satisfa condition. For bolts and nuts, rods, and nails 
isk demand. 

The Board of Arbitration and the Wages Question.—Next 
week there is to be a special meeting of the Board of Arbi- 
tration for the North of England to eonsider the question of 
wages. It a) that some of the ironworkers state that 
' and olaim to have their 


at one 


;| result in a general ion on the wages question. With 
the assistance of Me Rupert Keil, iin hoped that the 
satisfactorily. 


matter will be-arranged 
The North-Eastern Railway Company and the Rates.— 
Last week we referred to this question, and stated the result 
of the deputation of — who waited upon the directors 
of the North-Eastern Railway Company. So much did the 
deputation feel aggrieved with the result of their meeting that 
they recommended the holding of a public meeting on the 
28 ee at Middlesbrough. Yesterday this meeting was held, 
was very numerously attended. The question was full 

i and some of the speakers advocated another rail- 
way for the district, so that the monopoly of the North- 
Eastern would be destroyed. On the motion of Mr. Edward 
Williams, manager of the works of Bolckow, Vaughan, and 
Co., the following resolution was unanimously agreed to: 
“ in the opinion of this ting of freighters connected 
with the North of England district, the increase of railway 
tates by the North-Eastern Railway Company is unnecessary 
and unwarrantable, and it is hereby resolved that the chair- 
man be requested to sign and forward to the railway direetors 
a strong protest against such i ” A freighters’ associa- 
tion was also formed. 


NOTES FROM SOUTH YORKSHIRE. 

* SHEFFIELD, Wednesday. 
Proposed New Railway at Leeds.—It is understood that 
the North-Eastern Railway Company propose to construct a 
branch line of railway from their Selby line of railway, 
branching off at a point near the Dog and Gun Inn, Leeds, 
and terminating at a point suitable for the accom tion of 
Roundhay Park. Some objection has been taken to the 
pro line of route, seeing that the residents in Head- 
ingley, Kirstall, and other western suburbs of Leeds would 
have to through Leeds to get to the park by rail, 
whereas if the line be taken vid Moortown, Meanwood, and 

Adel, to Kirstall station, the distance would be lessened b 
two miles. Perhaps the North-Eastern directorate will in this 

matter be inclined to consult the wishes of the inhabitants. 


New Collieries in South Yorkshire.—It is stated that 
boring for coal has been put in hand in Barnsley at or near 
the upper end of the Dodworth-road, and it is ramoured that 
Messrs. Greaves and Co. are about to sink a shaft close to the 
line of the Manchester, Sheffield, and Lincolnshire Railway 
Company at Barnsley. 


Alterations at the Parkgate Iron Works.—In addition to 
minor alterations, the Parkgate Iron Company, near Rother- 
ham, have just blown in two new blast furnaces, which are 
now in full work. They are also constructing a connecting 
line of railway from the works to the Midland Railway, which 
runs at no great distance therefrom, so as to afford greater 
facilities for obtaining coal from the new Roundwood Colliery 
of Messrs. Cooper and Co., and also to expedite the convey- 
ance of iron ore from the company’s property in North 
Lincolnshire, near Frodingham. 

Another New Colliery.—The first sod of another new 
colliery was on Tuesday turned at Stubley, near Dronfield, 
for Hancock and Co. ;It will develop the Mickley thick bed 
and the black shale coal, and will be worked by the “ Stubley 


Coal Conipany-” 

Blowing Engines + for vent 4G Works at Essen.—It ia 
stated that Messrs. Kitson and Co., of the Airedale Foundry, 
Leeds, the Lape ne makers a seeanerns and other 
engines, are now ing two very blowing engines for 
the works of M. Krupp, at Essen, eae These aan, 
when in action, will be amongst the most powerful of their 
kind ever constructed in this country or elsewhere. 

Agitation in the File Trade.—As a fact of some import- 
ance to engineers generally, it may be mentioned that the 
workmen engaged in the file trade at Sheffield are again 

tating for a revision of prices. In the spring of this year 

men submitted a revised list of prices to their employers, 

; ly modified by the latter. © men 

have since been greatly dissatisfied, and have drawn up a 

new list which is now under the consideration of the Com- 

mittee of the File Manufacturers’ Association. It is hardly 

supposed that any general advance will be conceded, but, the 

men say that if it is now settled, the question will be settled 
for a length of time to come. 


» Alterations and Contemplated Improvements.—Several 
new mills of large dimensions are being erected at Bingley 
near Leeds, involving a considerable outlay in machinery. 
Messrs. Thomas Firth and Sons, of the Norfolk Works, 
Sheffield, are engaged in laying the rails for a tramway 
im order to afford ready means of intercommunication for 
fuel, metals, &c., between the various parts of their extensive 

r The same firm are stated to be making additions to 
their means of production by the erection of two or three 
new mills. Messrs. Vickers, Sons, and Co., Sheffield, will 
shortly make great additions to their present premises. 


‘The New Colliery of Messrs. Rhodes at Dronfield.—Sink- 
ing operations at the shaite of this new undertaking were 
perforce ca cane some time ago owing to the great influx 
of water, and were only resumed some few weeks ago on a 
large Cornish pumping engine being put down. On Satur- 
day last coal was reached in the pumping shaft at a depth of 
100 yards, or pretty nearly. The seam to be worked is the 
well-known Silkstone, about 6 ft. 3in. thick, very hard and 
clean, with good heating powers. The drawing shaft has 
yet to be sunk some 20 or 50 yards before the coal is reached, 
and as a matter of course the engines and head gear have to 
be provided before any coal can be sent into the market. A 
branch line of about half a mile in length is being made to 
the colliery from the line of the Midland Railway Company. 




















Avorner Danvuse Rattway.—Tenders have just been sent 
in for a “awe railway bridge across the Danube. The tenders 
ranged from 185,172/. to 253,6401., and tne lowest tenver, 
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(that of M. Filleul-Brosy) was accepted. The highest tender 
was received from the Fives-Lille W orks. 
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SYPHON TURBINE AT THE GENEVA WATER WORKS. 


CONSTRUCTED BY MM. L. D. GIRARD AND C. CALLON, ENGINEERS, PARIS. 
(For Description, see Page 238.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mn, Gtorce EpwarD 
Harpina, C.E., of 52, Broadway, New York, who 
ts our accredited representative. 

In answer to numerous inguiries, Mx. Cuartes Gr- 
BERT begs to statethat subscribersin the United States 
can besupplied with ‘* ENGINEERING”? from this 
office, post free, for the sum of ll. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








Tue Fiow or Stram; Erratum.—In referring back to 
Mr. J. MeF. Gray’s letter on the “ Efflux of Elastic Fluids,” 
published on page 219 of our last volume, we find that in one 
of the formule given on page 220 an unfortunate misprint 

iS. — p, 19 
occurs. * This formulais given as war/@oXr ape 


whereas, it should have been : 
w— (Pop — pol) pot = VPop = pop 
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CONSTRUCTIVE MATERIALS. 

Or the numerous papers which are read and dis- 
cussed every year by our scientific societies, but an 
exceedingly small number treat of the constructive 
materials employed by the engineer, or of the means 
by which these materials can be improved in quality. 
And yet the subject is one of vast importance, and 
one — can decidedly —- dealt with at —— 
ings where practical men have an eos 0 

di the ate of their ungebiehen nee 
to those which have been formally sussuiten | by ex- 

rimenters. We are aware that in some instances 

notion that trade secrets were being interfered 
with would prevent the communication of many 
facts of value ; but this feeling is, we are glad to 
say, very far from being universal, and we believe 


that much = might be done by a thorough ven- 
tilation of the whole question. 


The fact is that we are rapidly approaching a 
time when some better materials than we have now 
generally at our command will become an urgent 
necessity, for ——— tendency of engineering 
progress is tow imposi on constructive 
materials all the shenin Chad i Rie and bn many 
instances more than is good for them. Civil en- 


. 
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gineers continue to plan 
ve building. rome larger 

are buildi increasing 
steam pressures, and working ery at higher 
speeds, Under existing circumstances there is a 
limit to all this, and this limit is now nearly 
reached in many cases. Itis true that bridges of 
considerably larger span than any yet constructed 
may be built with the materials at. present at our 
command ; but this can only be done by incurring 


larger and bolder bridges 
their mechanical brethren 


‘ceptional instances, on account of the enormous 
amount of materiat which would have to be used to 
obtain a limited carrying capacity. Again, by re- 
sorting to water-tube boilers, it is possible for 
mechanical engineers to avail themselves of steam 
at a far higher pressure than is now used, but such 
boilers are not free from objections, while the high 
temperature of such very high pressure steam 
renders lubrication extremely difficult, and causes 
it to exercise a destructive action on valves, pistons, 
cylinders, &c., which our present knowledge does 
not enable us to overcome. Even with steam of 
ordinary pressures of 60 or 70 lb. per square inch, 
difficulties are beginning to arise from the increase 
in the size of engines, and this is particularly the 
case in marine engine practice, where a material 
which could advantageously replace cast iron for 
the construction of cylinders, and similar details 
would be gladly welcomed. In what we may term 
manufacturing engineering, too, economy of pro- 
duction points towards using machines capable of 
taking heavier cuts, and-running at a higher speed; 
but here we are met by the difficulty of getting 
tools ‘which would stand the ine work thus 
thrown upon them; and although Mr. Mushet, 
Messrs. Vickers, and other steel-makers have of 
late years made great progress in the manufacture 
of tool steel, this is a direction in which further 
improvement is, and always will be, acceptable. 
nder these circumstances the questions. to be 
considered are: In what direction are-we to look 
for improved constructive materials ? and How can 
the discovery and commercial manufacture of such 
maferials be best promoted? To the former of 
these!) questions it is, of course, impossible to 
give a complete answer, although we may give 
some hints on the subject; but the latter may be 
more easily responded to. If an engineer now-a- 
days is called = to construct a bridge of unusually 
large span, or if a mechanical engineer has to make 
an muusually light boiler capable of standing a high 
pressure, he is not content with employing the con- 
structive materials ordinarily found in the market, 
but specifies for steel or iron capable of resisting 
ily high-test. strains, Under these cir- 
cumstances he may obtain a material having a con- 


#2 | structive value.some 20 or even 30 per cent. greater 


than the average of that ordinarily manufactured, 
but he will, of course, lave to pay for this advan- 
tage a considerably increased price. Now, although 
this increased price is partly necessitated by in- 
creased cost of production, it is in very many cases 
due to no unimportant extent merely to the fact 
that the demand for very Co gpa material is an 
exceptional one. The furnishing of such material, 
in fact, necessitates the manufacturer’s departing 
from his usual routine of business, and hence ex- 
penses are incurred which would vanish if the 
demand for the very best materials was constant 
instead of intermittent. In other words, we believe 
that users of iron and steel could obtain a consider- 
ably better average quality of material at a very 
moderate increase of price if they would simply take 
the trouble to ascertain systematically the quality 
of the materials they employ. What is wanted is 
a more general abandonment of the brute stren 
system of construction, and a more rigid ify- 
ing of good materials combined with careful test- 
ing, to insure that such materials are supplied, 
ith a more general. demand for high-class pro- 
ducts, there would be an increased development of 
the manufacture of such P aaron and much of the 
energy and skill now devoted to producing ma- 
ials which are exceedingly cheap would be more 
a turned to account in manufacturing pro- 
ucts which should be exceptionally good. 
We now come to the other, and more difficult 
question to deal with ;—In what direction are we 
to look for improved constructive materials? And, 
as we have stated, any answer that we may make to 
it will necessarily be imperfect. There are, however, 
certain indications observable which seem to point 


ati expense which is prohibitive in any but very ex- | pared 


all classes of engineers are being benefitted by the 
vast advance which has been made during the last 
few years in the manufacture of stedh-aall tow will . 
deny the great constructive value of that material. 
But while this is the case there can be few users of 
steel who are not aware that the steel bars or plates 
ordinarily found in the market are com of a 
vastly different material to the best steel obtainable. 
There are few of us who have not at some’ time or 
other had occasion to examine samples of steel pre- 
to illustrate the value of some icular 
ee process, samples which would ex- 
hibit extraordinary ductility and resisting power, 
and which were in fact almost as superior to the 
best ordinary steel of commerce as that material is 
to the most inferior brands. Now these samples 
are in the majority of instances, we regret to say, 
not produced through any peculiar excellence in 
the process of which they are supposed to illustrate 
the value, but are simply the results of excessive 
care in the manufacture ; and taking into consider- 
ation the great value to engineers of a material 
possessing the qualities of such samples, it is 
scarcely too much to hope that the care which is 
expended on these productions may ultimately be 
exercised on a much larger scale and with propor- 
tionately great results. ‘That even now steel plates 
can be produced on a commercial scale of a quality 
far superior to that ordinarily met with in the 
market, is proved by what Mr. F. W. Webb is now 
doing at Crewe, where he is making regularly 
Bessemer steel boiler plates having a breaking 
strength of 34 tons per square inch, elongating 25 
per cent. before fracture, and of such ductility that 
a #in. hole punched in each sample strip 2} in. wide 
may be drifted out to 2in, diameter without causing 
failure. 

But it is not only in the general quantity of 
of wrought steel that a vast improvement may yet 
be expected. We anticipate an even greater advance 
in the development of cast metal. e leading steel 
makers in this country and on the Continent can 
now turn out steel castings, the production of which 
would have been deemed utterly impossible not 
many years ago, but such castings are still very 
far from being all that we believe they will be made. 
At present the excessively high temperature at 
which it is necessary to run the steel, and conse- 
quently the great shrinkage which takes place 

uring cooling, is a difficulty in the way of pro- 
ducing castings of complex form, or having 
of very limited thickness, while the greater or less 
porosity of many of the castings renders them in- 
applicable in numerous instances where their great 
aeenees would otherwise render them especially 
valuable. 
There appears here to be an indication that what 
is wanted is an alloy of steel, which should retain 
the strength of the latter while having a lower 
melting point and increased fluidity. That such an 
alloy, or its equivalent, will ultimately be discovered 
we see no reasonable reason for doubting. -And 
here we may say that we use the word “alloy” in 
its broadest sense, as meaning not merely a mixture 
of one metal with another, but a mixture of a metal 
with any element, metallic or otherwise. The whole 
subject of alloys is one of vast importance, and one 
which has never yet received the full attention it 
deserves, although many of our metallurgists and 
chemists, and notably Dr. Crace Calvert, have con- 
tributed much valuable information concerning it. 
We in fact know of no more promising field of re 
search than that which the investigation of alloys 
offers, and we trust that no great time may elapse 
before it is more thoroughly cultivated. 
An im t instance of the effect exercised on 
the properties of a metal by the admixture of a very 
percentage of a foreign substance is afforded 
by the “‘ phosphor-bronze” of MM. Montefiore-Levi 
and G, Kunzel, and as this alloy promises to be one 
of the ‘‘ materials of the future,” we may specially 
advert to it here. From particulars of careful ex- 
periments with this material now before us, we find 
that the addition of a very small joominge of 
phosphorus to metal containing 10 per cent. of 
tin, increased the elastic limit about 35 cent., 
and the breaking strain per square inch of the 
original section 80 per cent.; while one sample of 
phosphor-bronze, containing 6.2 per cent. of tin had 
a breaking strain of over 51,000Ib. per square inch of 
original section, and elongated 10 per cent, before 
fracture. Judging from the samples we have seen, 
also, the phosphor-bronze appears to be capable of 
making very close and dense i white the 











out some of the directions in which progress is to be 
expected, For instance, at the present time almost 
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moulds is one of very great value in a number of 
instances, 

It is, however, not only by the introduction of 
an alloy that we may be furnished with a valuable 
addition to our constructive materials; there is a 
large scope for improvement in our treatment of 
the materials now at our command. The experi- 
ments of Sir William Fairbairn long ago showed 
how greatly the quality of cast iron might be im- 
proved by successive re-meltings, while more re- 
cently Sir Joseph Whitworth has been producing 
some remarkable results by casting steel under 
pressure. The effect on steel, however, of repeated 
meltings, or of long continued fusion under suitable 
protection from oxidation, has, so far as we are 
aware, not been investigated, while the process of 
casting under pressure can searcely be considered 
as fully developed, so that in both these directions 
there may arise improvements in the future, 

It is scarcely necessary that we should dwell here 
upon the value of a material which should be pro- 
curable at a moderate price, be capable of being 
cast into even complex forms, and be possessed of a 
strength and ductility equal, let us say, to fairly 
good wrought iron. ‘To some limited extent such 
qualities are supplied by malleable cast iron, but 
malleable castings cannot easily be made of any 
great size, except, perhaps, by McHatflie’s method, 
while their liability to twist during the annealing 
process is in many cases a serious obstacle to their 
employment. If sucha material as we have alluded 
to could be produced at a cost even as great as that 
of good wrought iron, the demand for it would be 
enormous, and there would, in fact, be few articles 
now built up of wrought-iron plates which could 
not be made of it with advantage, while it would 
take the place of the cheaper cast iron in an im- 
mense number of instances. The prize is one well 
worth trying for. Who wi!l secure it? 








THE UNITED STATES AND THE 
VIENNA EXHIBITION. 

WE have received from an authentic source an 
interesting account of the action taken by the 
United States authorities in reference to the forth- 
coming Vienna Exhibition. The Hon. John Jay, 
United States Minister at Vienna, addressed, on the 
30th July last, a despatch to General Thomas Van 
Buren, the United States Commissioner for the 
Vienna Exhibition at New York. Adverting to the 
fact that the president in his message on the con- 
vening of Congres will recommend a liberal appro- 
priation; and that that body will not hesitate to 
vote a sum proportionate to the greatness of the 
country, and the importance of its being fitly repre- 
sented on the forthcoming occasion, his excellency 
states, that it seems to be abundantly clear, that if 
the United States, in view of their proposed Inter- 
national Exposition of 1876, desire the European 
nations to be fitly represented then at Philadelphia, 
they should not hesitate a moment in making a 
proper representation of the United States at Vienna 
in 1873. 

“But apart from thst consideration,” his ex- 

cellency continues, ‘‘ to which I attach no little im- 
eee this will be the first and perhaps, for a 
ong time, the only opportunity of introducing our 
goods, manufactures, and inventions to the people 
of Eastern Europe and Western Asia, and looking 
at the prodigious activity of Austro-Hungary in 
the opening of railways, and the development:of its 
material'resources, as well as its vast advance in 
religious and political freedom and commercial pros- 
perity, the advantage to our country of a thorough 
exposition of its industry, science, art, and education 
at Vienna may be, and I believe is, very much 
greater than it might at first sight seem to our 
national representatives at Washington. 

‘The Austrian Government hope for a full ex- 
position of our common school system, with a 
model school-house, a full assortment of our’school 
books, and an easy explanation of our system and 
its results,” 

His excellency then advises that each State 
should be invited to contribute a copy of its treatises 
and reports on education, and copies of its school- 
books, and this would, he thinks, make a noble 
present to the Austrian Government, and one the 
influence of which for good in the future could 
scarcely be over-estimated. 

General Van Buren, we are informed, is now re- 
ceiving a rapidly increasing number of applications 
from persons and firms wishing to forward goods 
for exhibition. At first great apathy was mani- 





fested in the matter, partly in consequence of its 
neglect, for a time, by the press, but manufacturers 
and others concerned are now awakening to a sense 
of the importance of the Exhibition, which General 
Van Buren is confident will far surpass the Paris 
Exhibition of 1867. 

General Van Buren, we are told, is also negotiating 
with a leading firm of iron manufacturers at New 
York for the construction of a model school-house 
to be made of iron in sections, which will admit of 
easy transportation, and be put together at Vienna. 
As the exterior can be rendered as orn as 
the makers desire, it may exhibit their class of 
workmanship as effectively as the interior presents 
the characteristics of the common school-house. 

If this project is carried out it is intended to 
place in the building all the educational works 
collected, and to have the whole under the — 
ofan assistant commissioner, who is thoroughly 
familiar with the American common school system, 
and can speak with fluency the French and Ger- 
man languages. It will be his duty to explain and 
illustrate the workings of the system, delivering 
lectures, and answering the questions of those in- 
terested in the subject. General Van Buren is 
anxious that the State of New York should take a 
prominent part in this matter. 

The applications received by him for the exhi- 
bition of American goods already cover a great 
variety of articles, including sewing machines, 
pianos, knitting machines, reapers, pumps, venti- 
lators, chemicals, oils, photographs, chromos, 
breech-loading firearms, and other industrial pro- 
ducts equally dissimilar, Efforts will also be made 
to have a complete collection of the various kinds 
of oils as a feature of the American department. 

Mr. Pullman has been requested to exhibit a 
palace car. The car will be built to suit the gauge 
of the German railways, and will be run in the 
usual manner from Hamburg to Vienna. It will 
probably be to foreigners one of the most attrac- 
tive features of the Exhibition. General Van Buren 
will likewise endeavour to secure the representation 
at Vienna of American locomotives and steam fire- 
engines, and of all other branches of machinery. 

The managers of the Vienna Exposition’intend, 
as far as possible, to show the comparative improve- 
ments in machinery and other articles from year to 
year, exhibiting the most primitive forms side by 
side with the latest, and employing them in com- 
petitive trials. They also desire full collections of 
the products of industry, either by hand or machi- 
nery, at different periods, thus nting an epito- 
mised history of industry and of inventions. 

President Grant has taken a deep interest.in the 
matter, and has informed General Van Buren that 
he shall urge upon Congress the importance of 
making a suitable appropriation in aid of American 
exhibitors, and to secure a fitting ntation of 
the United States at the Vienna Universal Exhibi-. 
tion next year. 








BIRMINGHAM AND THE SEWAGE 
QUESTION. 

ALTHOUGH the sewage question is decidedly a great 
national question, in the very widest sense in which 
that term can be understood, yet no national legis- 
lation has dealt with its difficulties. Bills are every 
session being brought before Parliament to deal 
with petty problems of -every kind, often to carry 
out the extreme views of the most fanatical 
erotchet-mongers, but no one manfally tackles this 
great problem of sewage purification, which closely 
affects the health of the whole people. The fact 
is, “‘ sewage” cannot be made “party ery, and 
therefore your politician cares nothing about it ; 


history of which ‘we now" 
viously this could ‘not’ be done propery, 
the oppocition’ tothe “Birmingham Sewe 
€@ opposi to the -Bi rage” 

show De ei liieeite of the public can be thrnst 
i a determined system of op- 
sag il say ee te 

e Birmin we: into being 
from the following percocet ot) nuisance 
caused + dhe emptying of the raw sewage of the 
town—about 17,000,000 ons per day—into the 
small river Tame, | Righ c . B. 
Adderley, Bart.,; M-P., who owns a large estate on 
7, Seen of the prego obtain an vee in 
i e Col ion, to restrain them 


partial y 
mental to the health and prosperity of the district to 
thus poison a public stream. In order to ease the river 
from the injury caused by the filth poured into it, 
a so-called sewage farm was established, and a rude 
process of purification attempted.. The result was 
not merely a complete failure, but an aggravation 
of the previous evils. The land taken for the farm 
was miserably chosen, and far too small in area, 
The quantity taken was only 163 a. 3r. 25p., and 
this was land undrained, of an unsuitable texture 
for easy percolation, often flooded, and always 
water-logged. The farming operations failed to 
purify the sewage, and resulted in a heavy pecu- 
niary loss. Not only so, but another nuisance, 
distinct from the pollution of the river, soon arose, 
and brought further Chancery proceedings the 
Corporation. Birmingham is a macadamised town, 
and its surface is very undulating, causing many 
steep gradients in its streets. The result is seen at 
the sewage outfall, where 800 tons of sludge is de- 
posited every week in the subsiding tanks. How 
to get rid of this sludge the Corporation knew not. 
Nobody wanted it in any large quantities, although 
a certain proportion was taken by the farmers for 
use as manure. Its manurial qualities are, how- 
ever, of.a very low standard, neither does it look 
nor smell foul when first taken from the tanks. 
As the Corporation could not get rid of it, 
they kept it ; nay, more, they actually kept it ¢x- 
oer to the air until it thoroughly putrified. 

uddle banks or walls were thrown up, and so- 
called ‘‘ drying-beds”. were made. These drying- 
beds were merely level open pieces of ground, 
bounded by the “Sacer eee © and filled several 
feet deep with the sludge from the tanks, the 
eons ing raised- by dredging buckets into 
wooden shoots, which conveyed it to these drying- 
beds. Each “bed” was really a lake of trescent 
mud, and from each arose all the hortidvapours 
which spring from putrifying animal and yegetable 
refuse. Then the rain would-come down, and re- 
verse the drying 88, covering the oa a 
with a sheet of water. The sludge is of a very 
peculiar sticky, glutinous nature, and it requires 
months for the water of the lower parts to evapo- 
rate sufficiently to admit of the removal of the 
sludge. Even then, when loaded into carts or 
boats, it is a half fluid paste, and its odour is 
horribly sickening. At the time when the Sewage 
Inquiry Committee was appointed, these lakes of 
abomimation covered an area of about five acres, 
and gave off the most offensive effluvia. The nui- 
sance. caused by these foul gases led four gentlemen 
residing in the neighbourhood to obtain an injunc- 
tion in Chancery against the Corporation, calling 
upon the latter to remove the nuisances arising 
sludge. ”iere again te eympathy of al nbiesd 

udge. Here again the y un 
observers will necessarily be: with the above-men- 





the question of the Health of the le is- every- 
body's business, and thérefore no Me Hence 
we see the anomaly of ore ‘large town left to fight 
the whole battle alone, of course at a very great 
expense. It is this fact, namely, that Birmingham 
is really thrust into the onerous position of pioneer 
for her sister towns, that lends‘ a national interest 
to the proceedings of the Birmingham Corporation 
and their antagonists in Parliament, arid in the 

Court ptr ne gp Be 
We previously INEERING, vol, xii.,” page’ 
273, fo sequitur, and ‘vol. xiii.; pages 129 and 
a full account of the elaborate re-' 


tioned gentlemen—known’ as the ‘+ Gravelly Hill 
Relators”—and against. the ion. How 
‘any sane men ever could so far ignore the most 
ordinary di of common sense, not to mention 
the laws of chemistry or health; as to form a lake 
of about five acres of the very foulest putrifying 
’ Such was the.state 6f the case when the Sewage 
Inquiry Committee was inted. In fact, the 
Birmingham Corpo: got into a veritable 
Slough of Despond,. andthe -task of the Sewage 
Inquiry Committee was to get them out at the least 
sacrifice of time and money. How efficiently the 
Committee have worked, and how they promised to 


age ae wd Committee 3 c ‘ 
pointed by the Birmingham Town Council, a | progress, will appear in the present examination of 


neral sketch of the Bill laid before Parliament. 


the proceedings. In order to maintain a proper 
it will be n i 





at Bill was thrown out, not + oe its merits, but, 
by an unprecedented course opposition, 


sequence 
-by tracing the means used to defeat the Sewerage Bi 
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Se eee Lahr Caliae, te sokeroning 
f the Se i 0 in v 

to satiate the we injunctions of Bir ©, B, Adder- 
ley and’the Gravelly Hill Relators, are alternative 
measures because the scheme pronoved in 

the defeated Bill cannot be made available, - 


When the —— Sewerage Bill was read the 
second time in the 


ouse of Commons the most de- 
was manifested, and the most 





, and thus ing the second 
ear by a majority of 62. The Bill was then 
sent to a select committee, who at once commenced 
a most laborious and exhaustive inquiry into all its 
clauses. ‘The Corporation produced an overwhelm- 
ing array of evidence in favour of the Bill, and no 
evidence whatever was received by the Commiiiee 
against the Bill. The Gravelly Relators did 
tender some evidence against subordinate parts of 
the scheme, but afterwards withdrew it, and the 
Special Committee refused to let Mr. Denison, Q.C. 
(the counsel for the Corporation), reply on the 
evidence 80 tendered, on the grounds that it 
technically had never been before’ the Committee, 
having been withdrawn, and having left no im- 
ression whatever on their minds. Strictly, there- 
lee there was a vast amount of evidence in favour 
of the Bill, and none against it. The result was 
that the Select Committee declared the preamble of 
the Bill to be proved, and confined the opposition 
to the discussion of the separate clauses. After a 
long fight over some of the clauses, and some 
alterations, that, in our opinion, by no means im- 
proved the Bill, it was sent up for the third reading, 
and thrown out on a division of the House, the 
numbers being 145 ayes, and 148 noes, majority 
against the Bill 3. This majority of 3 ,and the mode 
of its attainment have deservedly raised much dis- 
satisfaction in Birmingham for reasons which we 
shall endeavour to explain, The most prominent 
opponents of the Bill before the Committee were 
Sir Robert Peel and Sir C, B. Adderley. When 
the Committee declared the preamble of the Bill to 
be proved, Mr. Clarke, as counsel for Sir C. B. 
Adderley, declared that it became his duty to with- 
draw from further opposition in that House, but 
that he should reserve their right to oppose the Bill 
in the House of Lords. Mr. Lloyd, on behalf of 
Sir Robert Peel, also stated that he would retire 
from further opposition. However, when the Select 
Committe reported in favour of the Bill, and the 
motion for the third reading was made, Sir Robert 
Peel and Sir C. B. Adderley most vehemently op- 
posed it. Sir Robert Peel even went so far as to call 
Mr. Denison “a pettifogging counsel,” and in other 
ways exhibited extraordinary rancour on the subject. 
He also indulged in statements which were entirely 
ut jus from the evidence, as, for in- 
stance, when he said°that the Corporation would 
. Soon come to Parliament again for 2000 or 3000 
more acres of land, whereas the whole evidence went 
to show that the quantity proposed to be taken 
would suffice for two or three generations, if not, 
indeed, in perpetuity. The temperate and thought- 
ful speech of Lord Henley, the Chairman of the 
Special Committee, was in very favourable contrast 
to the wild and random statements of Sir Robert 
Peel, who seemed all through to let his feelings get 
the better of his judgment in the matter. Lord 
Henley, after some general remarks in favour of the 
Bill, said: “‘I may add that we satisfied ourselves 
that there would really be nothing detrimental to 
the estates of the two right honourable baronets ; 
but that on the whole their estates would be much 
benefitted, because they would be entitled to ask 
for something for the nek rece sale of the land. 
I think the estate of my right honourable friend, the 
member for Tamworth, must be a singular one if the 
40,0002. or 45,000/., or whatever sum it is proposed 
that hg should receive for 297 acres, it must be a 
sin estate if there is not some little corner of 
some out-lying farm which may be purchased with 
this money, so as to improve the estate.” Sir Robert 


Peel heré interrupted Lord Henley by declaring that 
this land Was.worth four times as much, in fact, al- 





ry» 


}, OF MOTE ome a 

iy io comment. Henley concluded 
hi thin the following words: ‘ It struck us 
(the Seleét Committee) that it was a matter of ab- 
solute necessity that who this fast- 
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foreed by the necessity of the case to take such 
steps as these. ‘This was the only plan that seemed 
feasible in this-case; and Ido think that those who 
own the land will do much more wisely by consulting 
the wishes and meeting the wants of this vast 
population, than by evincing such a readiness to 
oppose them, when they showed that they were 
actually acting under necessity.” 

Sir é. B. Adderley followed Lord Henley, and 
d by the same tactics as his coad- 
Sir R. Peel had used. He expressed his 







toni nt at the patience with which the House 
had listened to Henley, because this was the 
first instance he remembered of any honourable 


member arguing a matter which been already 
settled in Committee; and yet he in the same 
breath went on to argue the very point. Sir. C. B. 
Adderley then gravely told the House that the 
Corporation of Birmingham wanted to turn their 
sewage into three parks belonging to three private 
gentlemen. It is well known to all who are ac- 
quainted with the topography of the district, that 
no part of the land scheduled even lay near any 
park, not to mention forming an integral portion of 
one. By such tactics as these, the Bill was thrown 
out by a majority of 3 out of 293 members, This ma- 
jority consisted of Sir R. Peel, Sir C. B. Adderley, 
and Mr. R. B, Wingfield Baker, all ts of 
the Bill, and so far interested in its rejection that: 
a —— oe _— —e in = House; on the 
petition o e Birmin rporation, as to 
whether these three cial did not overlook a 
standing order of the House by voting upon & Bill 
where they were interested, is isa which 
the House alone can decide, and whi 


is beyond | quences. 


ee ee a ane and 
e points out that-in the evidence received by the 
Trades’ Unions Commissioners, it was stated with 
regard to the building trades, that out of 900,000 
pen employed in these industries only 10 per cent. 
belonged io such associations, while the rates of 
ae varied from 44d. to 8d. per hour, showing the 
inability of the Societies to enforce an equalisation 
of w While admitting that the pressure 
brought to bear by the unions _ employers may 
hasten advanced rates, the author cites examples 
to prove that the most serious difficulties and strikes 
have arisen, not to obtain increased wages, but to pre- 
vent their reduction, as, for example, the engineers’ 
strike of 1852, that at Preston in 1853, the strike 
in the iron trade in 1853, and that of the Wigan 
colliers of 1868. But in all these cases failure 
followed the attempt to resist the action of the 
masters, who were obliged to reduce the rates of 
pay, in uence of the depressed state of trade. 
Itis very said that one of the greatest evils 
of unions arises from the immense influence of the 
leaders of these associations, who, while they possess 
but little power to obtain for their followers that 
which they recommend, yet are all powerful in 
exaggerating existing evils, in depicting imaginary 
ones, and in inducing their hearers to take steps, 
too often ruinous, and almost always disastrous. 
But while deprecating ‘the action of those 
chiefs of unions who stir up difficulties, Mr. Brassey 

ts out with pleasure ome of the most in- 
Puan leaders — aber ~~ parma knowing 

experience that a struggle against 
capital must be attended — gravest conse- 


our province, except to record it as part. of the his-| If this chapter had been -piiblished before the 
tory of this great case. We have thus far discussed | occurrence of the recent P crisis, it would 
only what has already ap in the evidence be.| scarcely have been open to '¢riticism; with our 


fore the Select Committee, in the Parliamentary 
debates, &c, 2" 

But there is a secret history of this sewage 
which lets in a flood of light upon the o ition 
raised on the third reading, and proves the 
question of opposition or no opposition. was8'#' mere 
one of interest. As we have all the facts of this 
secret history now before us we shall return’ to the 
subject, and shall be able to show the hidden springs 
which worked the bitter opposition. 


LITERATURE, 


Work and Wages Practical; 
Brassey, M.P. Bell and 


7s. 6d.] 

hg Norice. ] 
In this volume, Mr. Brassey has coliected a vast 
amount of valuable data, from a variety of sources, 





Illustrated. By Tuomas 
aldy, London, 18/2. [Price 


reto his own experience, drawing largely from 
the fund of information on the. catia, I which 
was accumulated by his father, in his great under- 
dertakings throughout the world, and he has en- 
deayoured to place the difficult question of labour 
and capital in a plainer light, and to advance the 
interests alike of employer and employed. It is to 
be regretted that the lessons derived from the in- 
formation he advances are not somewhat more 
clearly stated, and that a better system was not 
adopted in compiling and writing the book ; this, 
and the absence of full discussién of the new and 
difficult aspect which the labéwr question has 
asstmed during the last two years, are the only 
drawbacks to a valuable contribution to literature, 
for which a large number of readers are indebted 
to Mr. Brassey. 

After a brief historical sketch of the rights of 
labour, Mr. Brassey points out that the great 
changes in the organisation of industries, the intro- 
duction of machinery, and of labour-saving ap- 
pliances, combined with the concentration of capital 
and the growth of large-producing establishments, 
naturally induced workmen to associate, to consider, 
and to combine for their mutual interests, and sup- 

and praiseworthy 














associations changed t eee 
wer ; ey developed 

seizes. Pwhich sought 
due influence 


‘Tht Hof wages, to 
i e done, and 


were orignally formed with praise ‘ thy 
Speaking from a large experienc@} 





ho managed 
wing population should have the assistance of the 
| Pas aa of the country when they were actually 


believes that the power of trades’ t 






ba the different phases of labour, and has added | i 
e 


present experience we must corisider that the theory 

rather than the practice of Trades’ Unions is pre- 
Tn the penn paragraph oth ha 

e opening ‘of the chapter upon 

‘Demand and Supply,” the auth hegathes ‘erin. 

crease of wages can only take ’ when trade is 

tof labour is not 





*“ When in any 
country the demand for thosé’ live by wages is 
continually increasing, the workmen have no occa- 
sion to combine to raise their wages. The demand 
increases necessarily with the increase of the revenue 
and the stock of every country, and cannot possibly 
increase without it. ... It is in the progressive 
state, while a Society is advancing to further acqui- 
sition, rather than’ when it has acquired its full 
complement-of riches, that the conditions of the 
labouring poor, and of the great body of the people, 
is the happiest and most comfortable. _ It is healthy 
ina nary, and miserable in a declining state. 
The p ve state is, in reality, the cheerful 
and reaty state in all the different orders of society: 
The stationary is dull, the declining melancholy.” 
Mr. Brassey-then proceeds to cite a host of ex- 
amples in proof of this, especially in reference to 
re works, on which his father and others were 
engaged. But we think that the very interesting 
facts connected with the execution of works which 
involved only temporary labour, can scarcely be 
compared to the steady and progressive established 
industries of'a-country. In the one casethe demand 
for labour is, so to speak, sudden and pressing, but 
variable; under certain circumstances mén might 
obtain almost any wages they demand, but, the 
work concluded, the demand ceases, and labourers 
have to seek elsewhere for employment. It is but 
reasonable, then, that work of this nature should 
be*paid at special rates, but the laws which govern 
the labour’market of the contractor-are, we think, 
different to those that regulate the manufac- 
tory of the producer, 





Ay Amzrtoan Locomortvz.—A new locomotive, named 
the “ Anthracite,” which has been placed on the Albany and 
8 hanna Railroad, has six driving wheels, and carries its 
water above the boiler. A tender is thus dispensed with. 
The firing apparatus is stated to be so arranged that the fires 
last all day without replenishing, and the furnaces only re- 
quire damping once a week. 


New Sovrn Warzs.—New South Wales appears to be en- 
joying just now a considerable rapes ath The 
run upon gold and tin has greatly i the demand for 
mineral leases, and the eral acti in business is indi- 
cated by the increased receipts at the ange od the 
railways, and at the postal and telegraph offices. net 








inerease in the revenue of the colony in the past quarter over 
the corresponding quarter of 1871 was about 174,007. 
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APPARATUS FOR HEATING RAILWAY CARRIAGES BY 


ARRANGEMENTS USED ON THE UPPER SILESIAN RAILWAY. 
(For Description, see Page 246.) 


STEAM. 
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WARMING RAILWAY CARRIAGES. 
By Max-Maria Baron VON WEBER. 
(Continued from page 199.) 

34. Lower Silesian Branch Railway.—For short 
distances, large heated bricks are used, and in other 
cases warming pans, but fourth-class iages have 
been supplied on trial with large cylindrical stoves 
filled with hot water. 

35. Nordhausen-Erfurt Railway.—W arming vessels 
are used, but on very cold days heated bricks are 
placed under the seats and on the flooring, as addi- 
tional means for-heating the carriages. 

36. Upper Silesian Railway.—Experiments have 
been fhe ss on warming with stoves provided with 
a mantle, or surrounding case, but this plan has 
proved to be dangerous on account of carbonic 
oxide sometimes accumulating in the carriages, and 
on account of the stoves getting red hot. Loco- 
motive superintendent, Lammann, as long ago 
as 1856, made on this line extensive experiments on 
using the steam coming from the locomotive for the 
heating of the carriages. The steam passed through 
two elliptical copper pipes in the floors of the car- 
riages, these pipes being covered by perforated iron 
plates, and their cooling being prevented as much 
as possible by bedding them in a material that was 
known to be a bad conductor of heat, The pipes 
communicated at both ends of the carriages with 
cast-iron boxes, which were provided with valves 
for the escape of the water arising from condensa- 
tion, and also with cocks to which were fastened the 
caoutchoue tubes for the communication between 
the carriages. Since 1869, however, the apparatus 
for heating with steam, as represented in Figs. 17, 
18, and 19, page 244, has been adopted. Of this 
po further explanation is required; but what is in- 
correct in its principle shall be criticised further on, 
Of special interest is the arrangement for the quick 
coupling and uncoupling of the steam pipes, which 
also keeps the copper pipes always in their central 

osition ; this arrangement is shown in detail in 
Figs. 20, 21, and 23, page 244. First and second- 
class compartments are also heated by means of 
warming pans and sand-boxes, arranged so that 
they can be introduced from the outsides of the car- 
riages. 

37. Austrian State Railway.—First and second- 
class carriages are heated by means of warmin 
vessels ; while a royal saloon carriage is provid 
underneath the flooring with well-protected heat- 
ing pipes, which are filled with hot water. A 
second saloon carriage is heated by means of twenty- 
four ordinary warming vessels put in well-closed 
cases underneath the floors. 

38. Southern Railway of Austria (Ocsterrichische 
Siidbahn).—First and second-class carriages are 
heated with warming pans; a few saloon carriages 
have low transportable iron stoves in which heated 
bricks are placed, 

i Oppeln-Tarnowitz Railway.—W arming pans are 
used, 

40. Railways of the Palatinate (Pfilzische Bah- 
nen).— Warming pans are used. 

41. Eastern Railway of Prussia,—The carriages 
of the express trains are heated with steam on 
Haag’s system, but the steam is, however, no longer 
generated in a separate boiler, b::t is taken directly 
from the locomotive boiler, an arrangement con- 
sidered to be more simple and convenient. The 
steam is conducted through pipes under the car- 
riages and es through short branches into cylin- 
drical vessels of copper, placed in an almost Rori- 
zontal position under the seats. The steam pipes 
of the different carriages are connected with each 
other in the ordinary manner by means of caoutchouc 
tubes, which are provided at their lowest points 
with a pet cock for the letting off of the water of 
condensation. The temperature in the compart- 
ments can be properly regulated by means of valves 
in the branch pipes, between the steam pipes under- 
neath the carriages and the upper cylinders under 
the seats ; besides each train is accompanied by a 
man in charge of the heating apparatus. 

First-class saloon carriages, the service compart- 
ments of all the vans for passengers luggage, and a 
number of post carriages, are heated by means of 
stoves. for _— charcoal is pon o- —- nos 
the saloon an t i are filled and lig 
from outside, Shilst the filling and attendance of 
the stoves’ in the service com ents takes place 
from inside the carriages. A few of these stoves are 
lighted from underneath the carriage. First and 
second-class compartments are also sometimes heated 
by means of warming vessels introduced from out- 





side the carriages into boxes under the seats. It is 
now intended also to introduce on this line the plan 
of heating by means of briquettes, but no carriages 
have yet been fitted up for that purpose. 

42. Railway on the Right-hand Bank of the River 
Oder (Rechte Oder Ufer Bahn).—Carriages are not 
heated in mixed trains. 

(To be continued.) 





THE ST. LOUIS BRIDGE. 


A Description of the Proposed Plan Erecting the 
Superstructure of the Illinois and St. Lowia Bridge.* 
By Warer Karte, Engineer.t 

Tx problem of how to sustain and maintain in position 
the arch ribs of the Illinois and St. Louis Bridge, during the 
progress of their erection, is one regarded by all 
bg the construction of the truly great work as second only, 
if not equal, in importance and interest to the one completed 
in so signally successful a manner, the sinking of the piers 
and abutments to their foundations on the bed rock. 

After the most careful study of all the conditions under 
which this work has to be performed, a plan has been 
adopted, the prominent features of which, divested as much 
as possible of the minutiw of detail, it is the object of this 
ay? describe. 

most prominent novelty in this plan consists in the 
absence of all scaffolding or trestling standing in the river, 
excepting only for a very short distance immediately adja- 
cent to the piers and abutments, substituting therefor 
8 system, from above; also in using the inherent 
stiffness of the arch ribs themselves as cantilevers, (aided, if 
found , by tem y “guys” from the piers and 
abutments,) to ba, oy derricks and from which 
to project forward the successive sections of the ribs. 
he reasons which led to this radical 
of “ falseworks” are found in a consideration 
le and insecure foundation offered by the shift- 
and sudden 


the usual ¢ 
of the uns 
ing sand of the river bed, which—liable to 
scour at ev 
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the cen' 
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flood—precludes the use of any system of | inserted 


trestling or piling, unless carried down to the rock at an | after described 


enormous outlay, not only in expensive material and work- 
manship actually consumed in the works themselves, but 
also for the subsequent removal of the same, and the loss of 
large quantities of material which could not be recovered ex- 
cept at unremunerative ; also in the cost and main- 
tenance of an effective nies of protection works to guard 
the “ pear i t from the danger of colliding rafts 
and river craft, all of which would have to. be placed in 
ition and in removed, three successive times, in the 
p and rapid current of the Mississippi river; the exi- 
Feng et are pean “yep is, the very 
harbour of St. Louis, not permitting 
than one at a time. 

Under considerations, it was suggested} by Colonel 
Henry Flad, Principal Assistant Engineer of the Illinois 
and St. Louis Bridge Company, to abandon all idea of in- 
Sao a any system of “ falseworks” whatever, 
and to adopt the principle of suspension from above in some 
form. He elaborated his ideas to some extent, and made 
preliminary calculations, which so entirely demonstrated the 
practicability of his views, that I was instructed by the 

ers of the Keystone Bridge Company to work out the 
complete details of the proposed plan, in doing which, I have 
received most valuable assistance from the mature judgment 
and advice of Captain Eads, Engineer of the 
St. Louis ag eg Colonel Henry Filad, and of 
Messrs. J. H. Linville, President, and J. 8. Piper, General 
M , of the Keystone Bridge Company. 

Eac on aS Oe hae O08 ee it, con- 
sisting of an upper and lower member, spaced 12 f. apart 
from centre to centre, each member being a series of steel 
tubes of 18in. diameter and about 12 ft. in The 
number of segments composing each rib are as follows: in 


_* Paper read before the American Society of Civil En- 
gineers. 
+ Engineer of the contractors, the Keystone Bridge Com- 


pany. 
t pthie saee would lead the reader to infer that the 
engineer of the bridge, Captain Eads, ie i .to 
erect these arches on temporary works p in river 
for their su We do not believe he ever intended doin 
this. His first report, published in extenso in this pi 
four years ago, not — such an inference. In it 
he says, “The ribbed arch, however, can be without 
the use of false works beneath it, and is, of all 
cept the suspensi ee See oa the 
same report he states the cost of scaffolding and erection of 
Post’s patent truss, 364 ft. long, according to the estimate of 
Mr. Post, at 36,500.00 dols.; and the cost of erecting the 
central arch of 515 ft. span, at only 20,000.00 dols., or rela- 
tively as 101,08 dols. is to 38.65 dols. per foot; thus 
indicating that the estimates for raising the arch were 
without contemplating “the use of 

Besides this, we know that the cxiging) 

Eads was by means of wire cables suspended porary 
wooden towers placed on the piers and abutments. These 
cables were to be trussed with lighter goles 50 grevens 
gee age hoy eget ce or ag tere tubes of 
the ribs were to be suspended from the cables 
with turnbuckles in them for a vertoal, 
tion, Only about half the s iddle portion) of 
a were i? be ——s the 
ri ing carried out masonry quarter 
span on each side, and sustained partly ty 
top of the masonry, and partly by the anchor 
skewbacks. The risk of erection being assumed 
contractors, the plan matured by their » 


Fy a eee ene : | ; 
provement on the design of Captain oe , 
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iecting 
sections of the outside ribs can conveniently be put in lace. 
The two outside ribs, when projected to joints Nos. 12 

ery be sustained by le s attached at joints 
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contraction or expansion in the cables and tu 
thermal variation. To guard accident which might 
arise from the possible failure or derangement of the rams or 
gauges, a properly arranged “ blocking” will be kept con- 
stantly under the tower sills, with gum cushions or some other 
suitable device interposed, 80 as not to interfere with the free 
action of the rams. 2 

Il. The Hydrauli¢ Rams and their Balance Gauges. 

The cyli of the rams are 13 in. in diameter and 30 in. 
in lieight, the metal is 7 in. thick, and there is 12 in. length 
of stroke provided for, though but 6} in. is actually needed ; 
the plungers are solid, 13 in. in arid tlie packing is of 
leathen, cup-shaped, in recess near the top; the+ 
area of the plungers being 132.75 square inches, and workin 
pressure 2560 lb. per square inch, r er of 
ram is 170 tons; which is the éaleulated work required of 
them, being the vertical component of the cable strains plus 
the weight of towers, &¢. ; ample provision is made for addi- 
tional strain that may be req , by the rams and all their 

uges and corrections being tented | to 
inch, before being put into service. 

The crossheads are di 


diameter, 
of evi 


5000 Ib. per square 





ted from the plungers, and 
rest upon them, in a planed ing joint. Should any accident 
happen to the rams, requiring their withdrawal or 


replacement; it can readily be done introducing four 
smaller jacks or rams under the leaning brace-posts of the 
towers, by which means the main ram may be entirely released. 
The gauges by which the ram pressures are to be governed 
and measured will be long wrought-iron hydraulic tubes, 
2.284 in. in diameter, with plungers weig! with movable 
ss weights,” working in them, having a stroke of 7.5 ft. 
object of the long stroke is to make these auto- 
matic governors of the strains, within a certain hmited range 
of thermal variation, thus determined: By minute calcula- 








deg. range of temperature. 
being 2.284 in. indiameter, 7.6 ft. stroke 

will move 319.25 eubic inches of fluid;.and as one gauge 
erns two rams—one half that amount, or 159.625 cubic 
sapches, being 18.5 cent. of 862.5 eubie inches, it follows 
‘ stroke of t' 


‘ rising or 
falling to the extremity: of its stroke, gives notice to the 
in charge of the rams that he let off, or force 


area of 42 square inches. The heads are upset; the working 
strain allowed on the links is calculated at about 5 tons per 
The pins are 8.5 in. in diameter At each end 





their | tribute the strain over the whole breadth of 


fhe Kowed wpa staging; O 





a and long 

” gleeve-nuts or swivels—for 

ap slack and bringing all the vranda an neni ps to 
an equal tension the ram is 


inate na 


the tube, just in front of the joint-coupling against which it 
is obtained by sinki 


Illinois side, where the surface formation is 
entirely of Cee eee suena le alg ogee 


which will be done making an excavation and driying 
within it four rows of sheet piling—each pile 12 in. by 12in. 
—in a direction at right angles to the plane of the and 


of sufficient breadth to engage « sufficlend body of sand to 
amply resist the pull of cab " 

Lind the shact wing» beam.is placed, built of oak 
timbers 12 in. by 12 in., keyed and bolted together in both 
irecti so. 00. fo Even eniis bee. 4 cayenne Se. 


To this beam the cables are secured by 
wrought-iron hy in a manver to distribute the strain over 
the le breadth of the beam. After the cable attachments 
are made, the whole excavation will be filled up and rammed, 
leaving the beam buried behind its sheet piling some 30 ft. 
below the surface. 

IV. The Cables for Side Ribs. 

As before mentioned, the side ribs will be sustained by 
another system of cables, in order that by their deflection the 
may not throw additional strain on the main cables, throug 
the diagonal bracing rods. These cables will have a working 


they will be the same in general form and arrangement as the 
main cables, being alternately three bars 7 in. by 1.25 in., 
and four bars 6.5 in. by lin. They will be provided with 
screw-adjusting links at each end, and attached to the tubes 
with in the same manner as the cables; they will be 
carried over the piers and abutments on very simple “ saddle 
blocks.” No hydraulic rams will be used with thess cables, 
their office eins, simply to hold the outside ribs at the same 
level as the middle ones, which can be done with screw ad- 


justing links. 

A convenient anch for the abutment end of these 
cables is obtained behind the centre wall of the abutments, 
where an offset or step occurs, ageing: which the edge of a 
platform can rest, with a mass of solid masonry in front of 
it, amply sufficient to resist the “ horizontal” component of 


the strain, while the “vertical” will be resisted by 
loading the platform down with railroad iron. 
Vv. Secondary Cable System. 


The details of the secon cable system, required for 
ing the. middle arch ribs at their centre joints, have 
not.as yet been fully determined upon. In general, however, 
it will consist of masts erected at joints Nos. 12 and 30, 
(where the main cables are attached), with cables of link 
bars, carried from the head of them to the joints next back 
of centre joint, and with back-stays ‘attached to the tubes 
near the skewbacks. The strain required 
110'tons ; it is as yet undecided wh this will be obtained 
by h ic power or by screws. 
hen the middle ribs have, by the foregoing described 
been projected to the centre, so that nothing remains 
Put to ft in the closing section of tubes to the arch, 
difficulty arises, how to surmount which is still the subject 
much study. 
As before mentioned, thé len of the unloaded arch rib 
se is 3.4 r 
be when complete and 3 hence the space 
closing section at a temperature i 
ount, (3.4in.) short for the tube. 
then is how to produce such 
t! closing section may 
obtained by the compression induced by the cable 
on both the-semi-ribs to .464in. in 
.257 in. in the lower tubes—lea 


not 
the work sho 
the required reduction of temperature in 
ial manner, such, for instance, as passing 
cooled compressed air the tubes, the 
through an ice-box, for instance—entirely 
of the latent caloric evolved i 
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of the: west 








Bo inthe wen 


Nos. 12 and 


strain of 130 tons, and a sectional area of 26 square inches ; | p 


on this cable‘is’ 


of this meeting 
be ineeetely = poction of de t 


here by | breadth, 36 ft. 6 in. ; 








stays; E, E, cable to outside ribs, maximum strain 130’tons ; 
F, F, back stays; G, G, ss rams; H, is joint No. 32 ; 
I, joint No. 88; J, joint No. 36; K, joint No. 30; L, joint 
No. 12; M, joint No. 6; N,N, are derricks, and working 
i , O, crabs; P, pumps; Q, barge to bring material 
from ; R, rock anchorage ; 8, sand anchorage; T, east 
ier; U, east abutment ; V, west abutment; W, west pier ; 
X, city directrix; Y, Y, ordinary water line; Z, Z, Z, 
light strutting to keep deflection out of cables, and for con- 
venience in putting them in place ; a, a, outside rib; 5, b, 
inside rib; c, anchor well. 








NOTES FROM THE SOUTH-WEST. 


Labour in Wales.—The colliers and miners in and round 
laenafoss are agitating for another advance of 10 per cent. 
in their wages. 

Great Western Railway.—The directors of this railway 
have lately voted 40,000/., to be spent in Cardiff in the 
erection of a new station,and some repairing works to the 
south, on a piece of land between the Penarth and the Great 
Western Railway. The branch line to Penarth is nearly 
completed, and the Taff Vale line will then be carried to the 
Great Western line, and one station will serve for both com- 
panies. 

The Tin-Plate Trade of South Wales.—-A strike at the 
Vernon Tin Works has closed. The men, after a week’s cool 
reflection, have resorted to the course they should have taken 
before, namely, ascertained what was being done at other 
works. A deputation of puddlers, appointed to make in- 
quiries at the works in the neighbour of Swansea, re- 
turned on Saturday afternoon, and had an interview with 
Mr. Charles Morris, the manager, which resulted in their 
arranging to commence work’ on Monday on the same terms 
as the at Landore, viz., 1s. per ton advance, and the 
it. There is good reason to believe that the ham- 
mermen will go in also on the masters’ terms. At Margam, 
Melincrythan, Aberdulais, and other large works, they are 
working on these terms. 


Batteries on the Flat Holmes.—U pon this romantic island, 
which stands between Weston-super-Mare and Cardiff, there 
is now a force of Royal Artillery, 51 strong, composed of 
38 Lay yrs 2 full ag prince mig, g torasaen gy 8 cor- 
porals, ts, jor, 1 lieutenant, 1 major, 
and 1 modical officer. he, ialan island has four batteries, 4 
which Moncrieff guns are being placed, These guns are 
of 7 in. calibre, 7 tons in weight, and will throw a 2 cwt. 
is tg to a great distance. No. 1 is the Lighthouse 

tery, south; No. 2, the Castle Rock Battery, 
facing N.N.W.; No. 3, the Well Battery, facing W.N.W.; 
No. 4, the Farm House Battery, W.N.W. 


P: Floating Harbour at Neath—The quarterly 

i a ryan ha sore Ne mee was held on 
Monday at Neath. ‘The meetin a special interest 
inventioaguenes of a report from Sir, Brereton, the engineer, 
or the feasibilty of making Neath a floating harbour. The 
commissioners generally favoured the project, and the clerk 
was instructed to authorise the Parliamentary agent to pre- 
pare a Bill to be submitted to the commi at a special 
meeting to be summoned for the ees considering the 
same. ‘The engineer was also to ‘prepare the 
necessary plans to be deposited for the consideration and ap- 
proval of Parliament di the ensuing session. 

for the South 

'y, took. place on Satur- 
; all night at the head of the 
Gareloch, and after pains ae ie adjusted on Sun- 
day morning she left for i sail from Cardiff 
for the United States October 12. A sister ship, the Pem- 
broke, may be expected to be launched in two months. She 
SO errney cnr aee Sngeerae Posed. The Glamorgan 
is lighted with gas, the ship being supplied with one of 
Allan’s t gas-making apparatus, capable of supplying 
100 to 300 burners. The Glamorgan is a brig-rigged screw 
fare ei piggy hag ye over a. Piacing 


th, 28 ft. 9 in.; registered 
2506 tons; draxght of water when light, 10 ft. 6in.; when 
loaded, 20 ft. 6 in. She is pro; by compound engines of 
450 horse power nominal capable of working up to 1800 horse 
wer. engines are supplied with steam by tubular 
oilers heated by twelve furnaces fired at both ends, and 
communicating with a single funnel. : 
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AUXILIARY LIFTING SCREW PROPELLER. 


DESIGNED BY MR, GEORGE LEACH, BRITANNIA WORKS, LEEDS. 


So many plans have been proposed for the addition of 
auxiliary power to sailing vessels, especially of the more 
and ler classes, and so little has yet been done 

in oe — that is — or a ae we 
ublish an arrangement designed r. George 

ae § Mr Leeds, which many features, and 
which has been in tion during the last four 
years. The object sought, and which has been attained 
success, is to give to existing sailing vessels sufficient power 
to enable them to steam five or six knots an hour during 
calm weather, or to make headway against currents or light 
winds. One of the great advantages claimed for the arrange- 
ment, is that it can be fitted easily at very small expense; 
whilst, when not required, the screw can be hauled on deck, 
and the screw shaft run back into the vessel in a short space 





ication of this arrangement is 

ny Meme pa 

ustration, . 1 represents part of a ship’s 
propeller in place; Fig. 2 is another view 

ane Lay, gg ope ey hauled up 

c y means of the rope, The other figures show 
in full detail the various parts of the apparatus and acces- 


sories. 
The boss, P, of the ler, and also the propeller shaft, 
are shown in section in Figs. 2 and 3. Through the central 
tye be ¢ a ta hole is formed, as shown in Fig. 
, to ith the tapered end, E, of the hollow 
which the prop is ted when in use. 
hole in the propeller boss is enlarged and ex- 
or leading end into a trumpet-mouthed 
facilitating the entrance of the 
iding it into the boss. 
the tapered hole, there is a 
plug, to which a wire rope, B, 
out through the trumpet mouth, and 
E, into the vessel. 





busier 
egnteis 


ii 
i 





coupling bolts, K K, shown in 
being attached to the coupling 

out of connexion with 

with the test ease. 

fit the Ww 

way, so that lit 

vessel. As shown in the drawings, i 
shaft, D, and the two shafts 
tubular bearing which passes 

of the vessel. 
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LITERATURE, 
: ae 
Poreentnaregee dart Diet 


pareils mis en couvre sur les hantiers ; Des Procédes et 
-du Matérial Emp ~ gag: omg ara 


r sf Eapleltction 4 tuelle. du 
Canal Maritime. noénise aie 
Com: du Canal de Sins wpublebed t 
tion of A. Cassagnes, editor of the Annales’ Ing 
Paris. A. Sauvée, 22, Parliament-street, , \ 
Snice the great book by Mry Mz, Spt Teomell “upon 
naval architecture, published six years po 
no such technical literary labour has been under- 
taken as this grand work upon 
of the Suez Canal, the 
before us. When completed, 
will comprise 300 se dri 
the well-known Guiguet of F 
the greatest detail the wor 
means by which it was exéct 
- the portfolio will be a 


Description des Travaux 
des Machines, et des 













irst 


containing an historical notige , the 
manner in which the work pe de- 
tailed descriptions of the drawings, and complete 
specifications, prices, &¢., of the plant aiid To ur 
og ber The book will be divided into 12 series, 
containing 25 cnet and about 80 


of text. The first WwW is now er, 
contains plans an "ollie, of the sea an 

fresh-water canals, the features of the 
country, and the towns encampments pro- 
vided for the large population of workmen brought 
to the spot, and the moving army of labourers who 











ee 


near Cairo, and traversing the Nile without ae 


pat ok wr tieer bas Rte of ojsttene cad and ploy 
AP" the Sn being Ae Mat Tt. 


Bathe followed with plans a little later, and 

; the scheme had assumed such 
that, in 1855-56, the report of the 

n upon the proposals of M. 


de Lesseps was commission con- 
sisted of seven mem at first, to which five were 
subsequently added. They included two English 


eers, two French engineers, and representatives 


ction son Holland, from Berlin, from Vienna, Turin, 


and Madrid, and several officers of marine, Mr, 
Conrad, the celebrated hydraulic engineer, of Hol- 
land, was nominated the president. 
With considerable detail the author traces out 
the proceeding of the Commission, and carries the 
anes of fey scheme down to the time when it 
ut into execution. The remainder of 
fee text > hen be first part of the book consists of 
descriptions of the accom 


panying plates, which, as 
we have said, refer to the geological forma- 
tion, the 


pier end sections of the canal, and the 
buldings Fo ‘or the workmen and staff employed. 


record of one of the engineering triumphs of this 
century, of a work as special in its character as 
se in its conception, and it. will, we think, be 
ound invaluable to engineers and contractors, be- 
cause it necéssarily embraces such an enormous 
amount of Eaformation and such a variety of plant ; 


were so long occupied upon #he canal. md|and it will contain so much of a general as well as 
will contain the various plans adopted for the| of a special character, that it cannot fail to fulfil 
distribution and maintenan¢e of the supplies of | the objeet for which it is intended, 
fresh water, and the third will embrace the p Such a.book, however, is not destined to meet 
nent works, which include the jetties at P: eid, with a very large sale in this country. “ It is i, contig, 
and the six locks on the Py Sobol cansy ap the and of course is published in the French language ; 
fourth part the whole of the @ ents with re-| the latter, however, is searvely a serious drawback, 
Ser afth comnonose than UStTAted ; a ae ae rere © 
the fifth commences the w he eanal | enerall to engineers in this country, 
itself, which will fill it » subse uent four general Ee ocak an eetrereal tongue, and can 
— and will contain the, ing ‘Grawings and the engravings byall, Speaking of these engravin 
escriptions of the prelimin edging machines, | we must say that, while they are executed in ti e 
by the aid of which the first channel was cut, and of best style of art, and are in all res working 
the large dredgers, with all the arrangements for de- | drawings, it is to be that in some cases 
positing the spoil, and the operations in dry cutting. | they are not printed ink of a better colour. 
The tenth part will be devoted to the voeuueer, ‘@ may mention, in iahinien. that the price of 


the “eleventh to the bat ssl an 

the canal, and the twelfth Rind st sa 
of official documents and 

tables of the work, 

We have said enough in this. ed seanipers 40 
convey clearly the idea of the us scope of 
the book ; and if, as we ome to believe they 
will be, the future parts ¥ equal 0 She first one, 
it will be a grand success for author, ver, and 
printer, and we hope also for the publisher, We 
may give a brief résumé of the text of the part 
under notice, and can, in the ‘place, praise the 
type and paper employed, two features not too often 
commendable in French publications. _The author 
has transferred short from the works of 
Herodotus, Diodornsy Steno, and. ¢ s to his 
peges, in order to trace the ancient his i of 

gyptian canalisation ; and then, t -to modern 
records, he reviews, in more detail, the various 
successive plans which have been proposed for the 
same purpose during the present century, the first 
of which, however, dates ih to 1799, This was 
the project of M. Lépere, and co of two 
sections—one between Alexandria and the ruins of 
Bubaste, and the second to the Red Sea. ‘The first 
of these sections was established, by the restoration 
of old channels, the formation of new ones, and the 
improvements of existing means of communication, 
Later, Bey ivi this a4 _ bold penta 

TO e formation of a ct channel 
OS owe seas, and he p: to take adv. eof 
the difference of water level at each end in order to 
feed the canal. It was upon this early proposition 

“that the scheme of M. Linas de Bellegonde was 
founded in 1840, and, as with'thé first suggestion, it 
Was intended ‘that ‘the whole distdnce hho “itd. be 
divided in reaches, ‘with locks at intervals.” De- 

g from_this, "however, M. Linant.de. Belle- 

nde extended his plans until the they: seguined. tbe 
orm of a great, salt-water river, flo direct from 
the Red Sea to the Mediterranean.’ It was seven 
years later that M. a Talabot’ took Hobart the | eff 


stion, .and, ie Pr jeg aves? : 
eg, examined i th for for- 


Stephenson and 
routes, with. the Be 
{ter Pres; ould: yn 


mation of a canal hich, erg: peasy 








the work, when complete, will be 20/., payable in 
T | instalments of 2/., upon the delivery of each part, 
gical | until the whole amount is paid, when the last part 
will be delivered free of charge. 


Les\Portes @ Ecluses & ta Mer en France et en Angleterre. 
ParM. Syivarn Psrisse. Eugene Lacroix, Paris, 1872. 
Tas conscientious work is a résumé of numerous 
documents which the author has for a long while 
been collecting, and which he has completed by the 
aid of published matter and personal stud: in Eng. 
land and France. The book of M, P is too 
voluminous for us to undertake a yor gripe ens 









of it, and we can give only: ea of the sub- 
jects upon which it treats, ar fant views Fug 
the author upon the best) of tidal 


These gates are intended to retain in d 
sufficient depth of water to k 
brought in afloat, and, a: in o lock gates, they 
have to retain, ‘at g levels, two masses of 
water. Where they are tn) em: loyed, the tide, in 
in ebbing from the fests the vessels 
stranded ; whilst, on ua oabiee hand, with a. rising 
tide the ships are subjected to many dangers. It 
is evident, therefore, that in all ports where any 
trade of magnitude exists, floating basins closed 
with gates are necessary. These gates, subjected 
to considerable.strains, should be built with the 
greatest care; the selection of the materials which 
enter into their construction is a most important 
element, and upon this subject much valuable in- 
formation has been coll by M. Périssé. 

According to the purpose for which they are re- 
quired, tidal gates may be divided under the follow- 
ing heads : Outer or ebb gates, inner gates, caissons, 
be | and sluice gates. 

The ebb gates are placed between the outer basins 
and the floating dock, and are placed to retain the 
water in the basins aba cortat level, so that the 
vessels may always float. The working of these 
— ee of all tidal’ gates in France, is 

a — mschinery being as yet 
srg in “The inner gates form a communi- 
Se conten between two adjacent basins, “ The sea a 
ate employed to Bo ec the entry of water 
ji the sea front ; 


when completed, will bea magnificent | With 


direction to the two others just mentioned. Cais- 
at the same time as bridges, are em- 
ployed to close the entrances of dry docks, in which 
yeasele-canybe qepaired. Sluice gates close the 
Gauss which are established to clear away the 
accumulations of sand and other deposits. 

The width of the openings of tidal ‘gates in- 


a with the. wth of uate vessels, until 
vit of the screw propeller, 

ogg espns rently reached, 
at least ia densa 2 wre the side 
‘det hee ae Acer dlagiehy aboaa 
After some general information upon the different 


kinds of sea gates, M. Périssé considers the question 
of the materials employed in their construction. 
They have been built of ae, ¢ of cast iron, 
of wood and iron, and | ught iron, in 
which timber only is emp peat Yee & eeping the 
gates water-tight, Until 1820, such gates were 
made entirely of oak, and since that date the use of 
timber, oak or otherwise, has been maintained in 
France to a geet, Get But in the large gates 
now made, native wood is not employed, 
recourse is had to foreign timbers, the principal of 
which are Canadian oak, red and yellow pines, 
Memel, and greenheart from British Guiana. 
the exception of the last-named, which is 
costly, and also perbaps of teak, which is also ex- 
pensive, all the Finds ‘of timber used in construction 
aré liable to attack, after a short exposure to the 
sea, from marine worms, which often render them 
useless, ‘The means employed to prevent this 
destruction are creosoting and the kindred preser- 
a processes. Another method employed gene- 

rally in France, and known as mailletage, consists in 
driving into the timber to be protected a number 
of nails with large round heads the juxtaposition of 
which forms ‘as it were a coat of mail. spite of 
this means, the duration of timber gates, cannot be 
estimated at much more than 30 years. Greenheart 
has given the best results, and the resinous pines 
are found durable. 

' Cast-iron have been known for more than 
fifty years. ey are heavy, difficult to keep tight, 
and are badly adapted to resist the shocks to which 
they are liable. This class of gate, M. Périssé 
says, may be regarded as abandoned. 

Composite gates, in which some of the parts are 
made of wro iron, and some of timber, have 
been used in France for several years. This class 
possesses most of the inconveniences and drawbacks 
.of wooden structures without certain compensating 
advantages, such as lightness and cheapness, 

Weel oo gates, used first in America, and 
then in England, have with difficulty been intro- 
duced into France. The objections first raised 

t this type have been proved fallacious, and 
it is shown by experience that wrought-iron resists 
sea water when not in contact with other metal. 
Wrought-iron gates are lighter than any other, are 
more durable, and can be more easily inspected and 


After these general remarks on the ‘materials 
esas in the construction of lock gates, the 
or describes the principal structures of this 

al kind in England and France, and criticises their 
construction and cost, He then investigates the 
theories and practice adopted for the various types, 
and enters Si Wodtee prin Slab, to determine the 
strains on the’ Petting th vols “pa pa 
an inquiry upon the forms 
We have not: to follow in detail the hiadle- 
sions to which fie arrives, and will merely state that 
he recommends the adoption of wrought iron in 
place of the timber structures at nt in vogue 
in France, We think that M. P "s book will 
be welcomed as a vale addition, to a special 
class of professional litera 


Tur GaveE Qouerrom tx Vicror1a.—A debate on the 
railway.gauge question has occupied two nights in the 
Victorian House of Assembly, and resulted in a majority of 42 
to 10 in favour of the 5 ft. 8 in. gauge on the 
branch lines authorised bp GeV aterith fatlamsia® last year. 


Lowpow Association oF on. BOseamn ENGINEERS AND 
DRavGHTsMEN.—At the meeting on Saturday, October Sth, 
Mr. Joseph Newton, President, in the Chair, the elections of 
the new candidates, Mr. Moore, and of Mr, James. McKeen 
were carried. Mr. Michael Kenneigh, of Dublin, was nomi- 
nated a country member of the Association. It was ruled 
wed fa Mcp Bg Fey 9 bn Ba the discussion Mr 

icholson’s ii wed th “On Continucus 
whieh had ed the close of the de 
consent of the 


’ 








m | meeting 
ey therefore act in tp eat Cc 
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ROOTS’ BLOWER AT THE WEST CUMBERLAND HEMATITE IRON WORKS. 
CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 


May, m 


We have several times had occasion to speak in this , 


journal of Roots’ gy Boe nn and to direct attention to the 
extent to which it is g introduced as an efficient substi- 
tute for fans, and we now illustrate an exceedingly neat 
arrangement of this blower, with engine combined, which 
has lately been constructed by Messrs. Thwaites and Car- 
butt, of Bradford, for the West Cumberland Hematite 
Iron Works, at Workington. The Roots blower is, as most 
of our readers are aware, of American origin, and its con- 
struction was illustrated by uson page 269 of our second 
volume; but since its introduction into this country by 
Messrs. Thwaites and Carbutt, that firm bave made many 
improvements in its constructive details, which have ma- 
terially improved its efficiency. 
The blewer shown in our illustration is a No. 7, the 





largest size made ay Messrs. Thwaites and Carbutt, end is 
capable of delivering about 10,800 cubic feet of air per 
minute, the speed being about 800 revolutions per minute, 
The blower will blast to the cupolas for melting 
the Bessemer pig at the new steel works at Workington. 
The arrangement of the combined blower and engine has 
been designed by Mr, F. W. Webb, of Crewe, under whose 
supervision, as consulting engineer, the West Cumberland 
Hematite Iron Works have been carried out. As will be 
seen from our illustration, the arrangement is very simple 
and compact. 

The Erimus Company, who are putting up works near 
Middlesbrough, intend to work Danks’ furnaces with these 
blowers, and Messrs. Thwaites and Carbutt are now mak- 
ng two with the engines combined, of the same size and 
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design as that we illustrate. rp y8 Messrs. Thwaites 
and Carbutt have now some 600 of these blowers at work, 
and they have supplied no less than ten of No. 5 size to 
Messrs. Platt, Brothers for their;works at Oldham. , 
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—. Reape gag 
Continued from page 1 
We in our last article investigated the more 
probable cases which might occur in crossings 
caused by the intersection of two curves, one of 
which curves, not being continuous from the crossin 
to the junction of the two sets of rails, Joa | 
two curves running in similar directions. This week 
we investigate some cases of the same kind of 
, but cases in which the crossing is caused 
the intersection of a curve and a t, instead 
a curve and a curve. 
Case I.—Given the length of the radii of the two 
curves, and also the length of ight within the 
crossing, required the spread of and ice to the 


crossing. 
Sint Sia cite eth Ss Gea 
rigs = AS are given, andLC the a length 
Sn ys within the crossing the 
speaad the crossing C and the ce BC. 
Prhrough the point C draw CR equal and 
parallel to LA, and join AR. Then LAR is a 


right angle, join AC and draw E P perpendicular 
to it, cutting it in the point, P. 








s gay +L@=AC 
aaipese that EC is greater than E A. 
CP=—PA = SS 
op—AC+(CP—P A) 
AP= AC-GP=P A) 





/(C E+C P) (CE—C P)=EP 
Gp = mtsin of ECP 
AR=LC and 
xc = nat sin of ACR 
But E CP+AC R=EC R=angle of the crossing 
EE sp \ =CB=required distance. 


Case II.—The construction of the junction being 
similar to Case I., given the radii of the two curves 











A 
and the spread of the crossing, required the distance 


straight LC (Fig. 9). Produce CL to th of 
ee on fee) of straight within the through SH bd va at 7 angles fo" to “AD, 
We have here given the two ae PAS eg or yay yaa ‘hen S 
as before, and ot otcigbt, 1G, anil'dae dietiane wes CB) ECCCh=BE 
quired the length of straight, IC, the distance, wag par G oe 
Let the construction of the be as before, BC _ vot sin BEC 
and also upon C R drop a perpendicular E X, cutting ro" 
ead atone and 1A ih the point an join BCE=90-—BEC 
ER, and Neen eee ayes ECR+BCE=BCR 


it in the 


radius of one curve, and the total distance to the 
crossing 
other radius and len 


the angle E C R ; also su eg cpt nee 
required the other vader AL: and the 


ECxnat sin ECX=E X. 
E Cxnat cos EC X=C X. 
CR- CX=XR=QA. 
JEX'+X P=ER. 
pennant: EAR: 
A 











zRe= pass R) 


ve / (EAFEZ) (EA—EZ)=AZ. 
XZ*TZR=A R=required length of straight. 
EX—AR or QX-EQ. _— 
VARTRC=AC. 
<5 =nat sin AC R=nat sin LAC. 
E 


EA =nat sin EA Q. 
EAQ+LAOC=BAC. 


A Cxnat sin B A C=B C=required distance. 


rq ht, and E C R the given 


the other radius, A L, 


EC x nat sin EC X = EX, 
EC x nat cos ECX = = CX, 
EX — LC, or QX = 

Let the 
AF? = 


x — ES)? SG-L 

S + ES=%1LQ + 
ie(LQ_E8) = L Q+E 
Q?+EQ —ESs? 
XLQ—ES) =AlL 


y > Fs nat tan LAC, 


i =AS-—ES, 
a = nat sin EAQ, 


EAQ+LAC=BAC, 


pon go of Goan ; 


tte 





v 
AC X natsin BAC=BC = 
2. Now, suppose that AL is the given radius, 
instead of E C, the other data remaining as before 
(Fig. 2). 


Produce EC to G, and from A draw AG pet- 
pendicular to E C produced, meeting it in the 


sass In the triangle, CG A, 
n the 
AC x natsinGCA=GA, 
AC Xx natcosGCA=CG. 
Let. C E = z= required radius, 
In the triangle, AGE, 


AE? = AG*+ GE’, 
or, substituting 2, 
(AD—2z)*=AG? + GC —2), 
AD*—9ADe=AG?+ C*’— 2G Cz, 


(A D—GC)= =A Di—-(A Gi+GC) =A D'—A CY, 
de: HED-GO)= EC 
tances may now be found as 


Case 4. Given the spread of the crossing, the 
from “initial ae ee 
t 


We have given in this case the distance BC and 





Case I1I.—With a similar construction, given one 
of the radii the length of straight and angle of 
crossing, required the other radius and distance to 


Let rane be the given radius, L C the given length 


HMxsec CHM=HC 
HMxtan CHM=CM 
BC—CM=BM=SH=HL 


HC—H L=L C=required length of straight 
go-—_S HL_SAL_y ay, 
nt, 2 2 
zat tm HAT =A L=required radius, 

















R 
We have now concluded all the cases which we 
think necessary of that.class of junctions which come 


under the first Pha of the general enumeration 
given in Article is to say, those in which 
one curve or does not continue from 


the crossing to the veoothert next week we hope to 
give one or two examples of cases in which neither 
of the two, curves forming the crossing is continuous 
from it to the junctions of the two sets of rails. 

It may be asked what are the necessary calcula- 
tions for the distances to the ‘‘heel of switch” in 
junctions of the class just described. The ealsala: 


tions for such will be sufficiently provided for by 
using those for “+a curve off a voht, ” or “ two 
curves reversing or non-reversing,” and which in 
the latter end of our last volume have been fully 
detailed. 


In fact, except in an these will 
be the actual calculations req! as it will be 
found, that the distance to the “‘ heel of the switch” 
is hardly ever over 25 or 30 ft. from the “ initial” 
point of the curve, and it will also be found that 
the curves or straights remain as such (in usual 
cases) until after passing that distance. 

Referring to Liga 8 or 9, what is meant is that 
the point L_ will at such a distance from the 
point S as will leave the ‘heel of the switch” at a 
place intermediate between those two a and 
similarly with bine cases before described. 

be 





Socrgry or ExernzEns.—tThe first meeting of ~ gered 


that the presen 
Soo canta engine tt Eee Oe Se 
steam engine, ea agren } represen! steam 
and the r the boiler. ah 
t kinds o 





BCR=CHM 











"O'-M ‘WoprVD yUe40p ‘Jo}aRT Yoo avy (y10X moN Jo) “boy ‘nosataKaH SANVE “O"-AA ‘Waprex 4ueA0H ‘70H Jooystayy (qs0X mon JO) *bey ‘mostEaemy SENT 
- “BLgt 'g 20q079E “a"g “BOpUoT Goar7s-yrVAqMNOG ‘oAoIH OG], ‘xqTVNaIy CIAVG 


BIRT ‘8 129090 “Y's ‘Wopuo'T ‘y0378-yIVANINOG “OAONH OUT ‘ACTYXUTY aLAVT ms 








~ pouang “ple OO | 00°0 ris Ser's9 86661 , j ontp 
80 ee) 9°02 |968°S SIT |Po2'es 

18919 ‘PIO i , elt » |989°Se |’ 91928 
*yueo sod jsuoy} “qT | “at jsuos| “qT | qT 


“PuoS ss | 20 ley | 9626 816s | 809° omtP 
TOI oP | I'l | 6's L¥°G |862'99 
TSI| Tet ve 8106 999°¢9 = eee 
*yaeo aod jomoy| “qt | “4 j9moy) qr | “qt ‘/*ar * 














“qouy 











-qu9 Jog | youy 
“sreq popjeaun paw “wore [watsrI0 ‘ _ *sxuq popjeaum pre “voae [wuld 120 
your oxenbs | | “word y98eq ssaietigieniin nanan om W9eM) 1 yout oxenbs saondyoseqy 
Peoples woomjoqg eouerety seanys oFwUITT PePpr oq ooureRT wos OSETIA 
“aowsae xy Tears “moIsue; xy 















































“PPA puv mp ‘ing fo svoard omy fo ypBuoagg ojyeuay, oppwi72N—TA “ON ATAVL PPI Pun ing ‘ung fo seoad omy fo yrbussrg opsusy, 970m171—TTT "ON HTAVL 








P21 pet \poo'98| gzt | got | goo" | os |ete\tet‘tz| 809" | se | 4 Aqqys ‘snoaqty 


6Tr | ec | eos" | 29° |s'e8 \PTL‘z¢| 809" 
“@{ {-yuoo aod|-uy “bej-uy bs) “uy jeuoy) “qq 


. a 
‘yuoo god|-uy “be|-ur -be) -uy jemoy| -qy jay -bs| ay 53) 
o 




















Li-qae0 104] -wory }-que0 Jog) ‘very ca 8 
waft El 


e q0j0u1 | —s -wore queo 104 | qou) “woly “wou1y 
vory . “ML | pours \ 
“SI | yemB10 jo ’ ‘ways -eou019 [ couahe “uordtzoseqy 
“eomeIe RIT qout orenbs p dy one bee 890138 , 
j zed see2q9 4 oyemny[ 

| i vend OL. "MOsU4x “pornqows.f ‘TeurlupH 

















jo pecan 


é 
vaowaorrg | 2.8 ) “pounoway 

































































‘ponow sv poysey ‘avg fo en0yd ono fo “op ‘ypbuaagg opener, pom Q— A ‘ON TIAVL “ponom sv pose, ‘ang fo vomd ouo fo “op ‘ypbuaary opeuey o70m1710—TI “ON HIAVL 








oWIP 00T| 0's |pe'0| g0z‘09 {8° | SPL |O'08 \OFS'Z9 gts] 006'ER | CHIP | 078m “poueprET CFE omtp OOT [9°¢ |Fe'T| Gae'IS | Go | FBO |PFE| OOT‘LL jets \00T'sP Tp | 403m ‘pousprey osvp|gT9z 
o7vIp OL |S6 \ovt| B81°66 [ST | See [0°68 josZ‘z8 Oor'oe | O7IP |" TO ‘peuopavy o#ep t 06_ |z’Or jos"! | 080'00T | 9'4 | FeO je'Z8| OzeFe [e's \00E'oF ** [Jo ‘poueprey eseD/ZT9S 
ourreye4z0 “7000 20d 99T| 9°0 \00°0| 669°86 |9'T | 9°F2 |e'eh \oeT'z6 oog'ze | omp |e — 20yem ut pozoog sear feed -t ooo | gze‘ett | o'et| #99 |Z-¥F| otz‘oot less joog'eo | oMIP |"  407em ur popoogipigs 
o1ytp #8°¢| 1Z9'RTT \0'sP| Gee | 20s \0ze"89 oor'ze | oP | — *** THO UE petooD t ‘IL |co'e | 11Z'sst | See] o8 [eee] O19 |s°9T \00Z'98 ~ |" — “* TO Ur payoopigtgs 
Aq ‘snosqyy 99°83 | 989°STT |0'2P| STH [6°68 |0F0'L9 ooo'ss | OM Ts Pevouuy ! "Sz |99°S | GTS'ISI| 8'pF| STF [6°6S| 026'99 |g°SI \000°82 pj" °"  — peyeounry|st9s 
* “ 6, . . - “ . ol eee see Sars ‘en t . . “onl. . ‘ . ‘ - on 
ourysysL10 “yae0 aed gq) | 09°9, arm $08! 9ty ee perce ong'as oss vor I UNS ‘ONL |9°Lz, |z8'8, engsrt oe ores oor vet nore ong saree 
0} peuiny | 





*< # 
SS 





on 




















LD 
a 
pant 
a) 
{2 I. 
2 If 
| 
ae) 
Z 
ie] 
































“yea 


“ies | 
exenbs sed | -yout ezvnbe | 


“qout otenbs 
aod onseig | 


sod 01988] 


be sod sse13g 
nyovay jo 
aed #80299 


oyeuTTy[n 
04 Orys¥IO JO OV 


_ 7 counrvoddy 








*qout eiunbs 


| zed ‘qt 000'09 9V 


: *ornqoes aorndis 
wopdpsoeecy jy cooamnaie _* 


be 




















qout eaunbs 
aod “q1 000'09 4V. 


“wore pomnzousy JO 


“solu 


yout ozen 














qe were JO TOTOVI;U0K 
qu wore JO wOMoBI;a0D 


| 
| 


yout ezvn 


mosue}xy 


& 
§ | 
a | 


“9805 
































“s8011g 





‘O « dH » Peyem Ty §svg pewin>—TI “ON ATAVL 











"Se AH @ Poytea [IV / supg_ poutnT—'AT “ON ATAVL 





; “ort ernd 30 “yu90 ee ‘avon "WW Auna “Ul sprvZer sv JajowrEyO earjeSeu 8 jo ‘sSati0q wom-7q3norm “uoalds osTe or8 NT 
pure “aogzvo 30 OCF Jo OBeyueosed v enone [oored aa Tires es . oy spavSer su ‘ov eyjnsor oy) ySnoqy * * * —ZS pare woz oy Jo pus ‘Kory “a AWK Aq most 

ped “f ose pore A ae . wrt pan a o.- = one ‘gous0g yzeg ophy ‘wideoxy #082006 “9g ne eee, pers Lope 2 ips lin waren 
~hedietes . fq perees3 go get wa JO sepesd saq}0 os 00¢ -urmzejep yoourp Lq *}099 sed ‘ory annk (qa0deqy #,pvoyy “acy jo fdog) Jem3u0 oq} yo 980} J0 sues opens Joey eyajdun0o ¥ 
a0} pawy | 3a wae 10y pasn f][¥i0Ue uw ~~ = osouwsavyy “a4i0 4 wou, SaTMOT 
+ or {al \ phen PON PAvy omg Ht Su10p 405 wr oO OU snsoqdeoqg dane , 2» * se _ oy) 78 [9079 yswO OFUT OSoTBZUEUE PUB [eOoTEyO ie 
sx20.M4 Dory Faymog O49 98 SONITIINF OF OF" COT sv “poxoU soe jeomqeq, 2 amd ¥90'86 bea a Pee. oy paps oe Lat pes ~v ba emdg ‘uonSid yet t 
“WIvy 0104} PUB Plewedg oF wexs) o10M sj03ut [9078 ogy, euou et ae ” — woonls oo see ove svg eascedaoe.s ’ snaoydsoyd paw ‘inqdns ‘uooms jo gunouy eSvieay 

‘oSed jx0u_ oy} UO Weald ore [9098 S1q9 JO 97803 OUT, ZLz°0 i ee woqae,) j a eet Ng i pore oq} ynoqe suteju0o Yoram ‘wom Sid g “om Saymog wow 

Pn Ae be we ee “BIST ‘WI WnIny poslaooy , oat eat oy a ey “yeasequy out0e 70 o}—[00% Pires Laos ‘hes 10301 
“ “ . oe oe 4 ‘ ; tt ct ‘om 
“ “ pod eco tes « : “ “sbursog uosy 7yfnosy 2 a: Fs « pomqmog Pt ay om tas bene oe “9 com 
“woqavo quso zed ggg" SaEWRMIOD V 409997] “paoypeag ‘[oyoH] wU0VI, “beg ‘uossepuey somes ae, woqrvs ones gy -peg ‘ 
*9OUGAIJOL 10} $19}49] TILA POYIVUL PAV [9078 489 OG} JO ‘avon “WY £aKa yaao 

@peur eso #30] nog { Ajuo Wogr¥o Joy pwoN “Iq{ Aq posfjvae 
SB WOsT FUSNOAM GAOGE OY} WHOL OPUUT [904s 4880 OUT 





“ 








“apg Aq epwm {};0W9001 uos 04) Jo sesf;ware puw 87803 euI0S jo 
“s1q) UBT wor send ¥ ouLseu youuss uopuoy ‘ao, Zatsaey ‘eov1z0}-sarysuoaacy ‘g “ON “S"O'd sr¥[notjIed peatsoed Mou eAvg OM PUB ‘SUUNTOO INO Ul SeuITy 
-£q)3a9| e801 oy} we0eq 300 suy Oseq} 105 Yr4De8 OG) ‘SORT ‘Sony pavapy “aq Aq wort Sid go, Saymog jo swi(ery ]¥10408 paorjou ueeq Apvorye svq ssoooid uossepueyy AH, 








‘99900Ud ANINONTA NOSUAGNAH GHL AM ACVA NOUI AO SUVA NO SINANIMAdXA AO SLTASTS 














OéT. 11; 1 892.) 


ENGINEERING. 


253 











‘THE HENDERSON PROCESS: EXPERIMENTS ON-£URNED STEEL BARS. 



































Stress. | 
8 i 
Description. = g |¢ Appearance of 
: co fracture. 
: & Elastic per | Ultimate per | S$ |.3) 
is = | square inch. | square inch. 3a 
= | 
2 : ae 
Ai eT a 
oneal SE -- 
§ octagon. \turned to 1 Oty 4 
G A. in. eq-in.| Ib. |tons| Ib. |tons per '@tilp. ¢. 
2658 As hammered .--|.664 250} 67,200 | 30,0] 124,280 | 55. 4) 54.1, | 2h6 96 pet cont. granular 
2659) Annealed | ditto | 62,100 | 27,7/ 107,890 | 48.2) 67.6") 33.6, 16 ditto 
266@/Cooled in oil ... ..| ditto | 98,900 |44.2/171,540 | 76.6) 57.2, }12.0) 194,932 ditto 
2661) Cooled in water ditto | 103,000 | 46.0] 109,870 | 49.0 por 0. 110,309 ditto 
} octagon. Hy | ; : F F: 
B. hy 
2662] As hammered ..-|.564 250) 61,200 | 27.8] 118,980 | 50.9} 68.7 | 90.8] 164,682 |1.80| 7.8] 85 por cont. granular 
2668} Annealed. ditto | -64,600 | 28.4] 109,020 | 48:7) 50.1 | 89.2/ 179,276 | 3.2010.4| 70 ditto 
2664 Cooled in oil ... ditto | 83,500 | 87.3) 148,290 | 66.2; 56.8 | 18.4) 181,725 |0.32| 7.2| 95 ~” ‘ditto 
2665) Cooled in water ditto | 101,000 | 46.1] 122,420 | 64.7| 82.5 | 0.4/ 122,912 | 0.00) 0.2 100 ditto 
} square. % is EG 
D. y 
2666| As hammered -+-|-564 .260/ 58,100 | 25.9) 97,090 | 43.3) 69:8 | 86.4) 152,642 | 7.6616.4| 0 per cont, granular 
2667\Annealed ...  ...| ditto | 49,700 | 23.2|. 94,310 | 42.1) 52.7 183.6) 142,080 | 8.4014.6).16: ditto 
2668|Cooled in oil... ...|_ ditto | 72,400 | $2.3/ 123,380 | 56:1) 58.7’ | 30.8/ 178,295 | 1.56) 9.6] 50%. — ditto 
2669|Cooled in water ditto | 94,000 | 42.0) 104,510 | 46.7) 89.9.| 1.6) 106,207 |0.10| 02/100 ~. ditto 
% square. i cf " “ br 
2670) As hammered »+/.564 .150) 56,800 | 25,4! 97,780 |48.7| 68.1 | $1.6)185,055 | 5.20)12.4) 80 per cent. granular 
2671) Annealed w| ditto | 48,200 |21.5| 91,120 | 40.7) 62.9 | 83.6) 187,229 | 9.72/14) 26 ditto 
2672|Cooled in oil ... ditto | 72,200 | 82.2/ 121,810 | 64.4) 59.8 | 80.8| 176,028 | 1.80) 9.8) 60 ditto 
ee in water .,.| ditto | 91,000 | 40.6/ 110,170 49.2, 82.6 | 8.2) 113,810 0.20) 0.4 | 100 ditto 
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THE NORTH SEA SHIP CANAL. 


Tue sea boundary of the Netherlands, along the pro-’ 
vinces_of South and North Holland, is formed by con- 
tinuous earthworks, which, running from south to north in 
an uninterrupted flat curve, extend over a length of nearly 
18.63 miles from the mouth of the Maas to the Marsdiep, 
that oftlet of the Zuyder Zee which separates the island 
of Texel from the Province of North Holland. These 
dams protected at several places, and especially between 
Kamp and Petten, against the action of the sea, by expen- 
sive artificial constructions, are broken at the present time 
only at one place, namely, near _Katwyk-aan-Zee, where a 
former outlet of the Rhine, which about 1806 had silted 
up, had been re-opened, and large sluices and dyke-locks 
had been constructed, in order to procure the perfect drain- 
age of that part of South Holland knowm under the name! 
of Rynland. The land protected by these dams is at about, 
the middle of its length, near Velsen and Beverwyk, only” 
8.72 miles wide; that branch of the Zuyder Zee, known as’ 
the’Y, passing through North Holland from east to west. 
This narrow strip of land near Velsen had to bé cut through, 
and the dam broken at a second point, in order to procure, 
for the city of Amsterdam, on the southern shore of the Y, 
the shortest navigable communication with the North Sea. 
This new passage of navigation begins on the North Sea 
coast at a port newly constructed, and cut off from the sea 
by means of an extensive system of locks, and passes 
through the entire length of the Wykenneer and the Y as 
far as Amsterdam, To the east of the latter place, the Y 
will be separated from the Zuyder Zee by means of a dam 
provided also with large lock gates, the water will then be; 
pumped out, and the Y will disappear, the surface of the 
canals alone indicating its former locality. In connexion 
with the construction of this new road of navigation, the 
existing railway communication with the city of Amster- 
dam will undergo a thorough transformation. 

We are indebted to the Zeitschrift fiir Bauwesen for the 
follewing description, a part of the information in which, and 
especially the detailed particulars, dimensions, &c., are taken 
partly from a paper read on the 8th of June, 1871, by Mr. 
J. Dirks, chief engineer of the works, before a m of 
the Koninklyk Jnstitut van Ingenieurs on the execution 
of the works for the Amsterdamschen Kanaal Ppy- 

The natural water commanication ees the city 
of Amsterdam and the North Sea is formed by the ig 
Zee. The difficulties of navigating this water are 





considerable, especially for sailing ships when mnakingt 


the. ¥ from the North Sea, whilst the extensive and 
ever-changing sandbanks are constantly altering the 
navigable channels, and the depth of = mcf is very small at 
that Bortion of the Y called the .* Pampus.” is well 
known, “ camels,” or large caissons of a semi- 


; features of Amsterdam. These boxes were filled with water, 


“it communic 


of the locks is 45.8 ft., and Been have a length between 





shape, used for assisting the large veasels over this 
portion of the water, formed in previous times gne of the 


placed alongside the ships and connected with them by 
chains; the water was then pumped from the caissons, 
and they, together with the ships, were raised sufficiently 
Mab to eves eee the shallows. The delays arising pad 
process led, during the latter half of the last century, 
to to balding the port of Nieuwediep, at the North of Holland, 
and in the fair-way of the Marsdiep. This port originally 
destined for men-of-war only, became soon the mercantile 
portof Amsterdam ; the difficulties, however, connected with 
the passage of the Zuyder Zee remained unaltered until the 
opening,of the Northern Canal of Holland, constructed by 
the Government between 1819 and 1825. 
Mla famous navigable canal, surpassed since by few 
other similar bebe was built with great difficulty and 
cost, Passing — North to South through the entire 
‘of North Holland, the canal commences at the port 
of touches the cities of Alkmaar and Punnerend, 
and t site Amsterdam, near Bu where 
h the Williams lock with the Y. 
dy existing canals, the course 


tes 
Following 
adopted was.,a tortuous one, its entire length being 
51.5 miles; in order not to interfere with a arthan 
drainage of the adjacent lands, the water level had to be 
regulated by fourlocks in such a manner that the two 
reaches of the canal are beneath the low water 
markjofthe Y. twas intended that the depth of water of 
the canal should be 22.98 ft., but a depth of only 16.40 ft. 
was adopted. The width of the canal at the bottom is 
$2.8 ft, and‘atthe level of the water 131.2 ft., the slope 
of the banks below. the water level is 1:2.5. The width 


the upper and lower gates of 206 
_ With: these rahe Sade. wt! Wecth Snadaals 


of-war, and steamers are allowed to pass for the purpose of 
towing the sailing vessels in and out. But the canal does not 
suffice for the traffic requirements of 4) which 
has to compete with Rotterdam and Antwerp, two cities 
that can be reached by. the largest ig vessels. 
One of the. chief reasons of the insufficiency is due to the 
length of. = sed least 18 hours—required for a vessel to 


_& westerly 
blowing, wot the sailing vessels by steamers 
has to be entirely abandoned and horses employed, thirty of 


to the force and direction of the wind. To all 
this has to be added the danger and inconvenience ex- 
perienced ip the winter from freezing up, and at this 
season the waterway can only be mat open with consider- 
able trouble and much delay. 

It is evident that, under these anunateneen, the naviga- 
tion of the North Holland Canal is attended with great 
expense, and many vessels, therefore, in order to reach 
Amsterdam, avoid the route and take the old course through 
the Zuyder Zee. Thisis especially the case with the small 
steamers, which run regularly to and from Amsterdam ; 
and many large sailing-vessels even, prefer to go through 
the Zuyder Zee, stopping at the Pampus, in order either to 
lighten their cargo, or load from lighters, rather than 
make the inconvenient and nor passage oo the canal. 


The pes for a on, nt on cheap conveyance of 
competition between 
combined to make 
the ram state of ger yy unsuitable for the former 
city, and an energetic remedy became absolutely necessary. 
We propose to describe, in complete detail, the manner in 
which this pressing demand was fulfilled, and the fullest 
admiration is due to the bold conception of forming, upon 
a flat, sandy, and before entirely desolate and uncultivated 
coast, a new and large port (for the reception of which 
Nature had not made the least provision), as well as for the 
construction of the canal itself. With the completion of 
the North Sea port, no doubt can any longer exist that the 
canal will secure in the future to the city of Amsterdam its 
present mercantile importance, for the length of the channel 
is only two-sevenths of that of the North Holland Canal, 
and during the passage only one system of locks has to be 
passed, while the section is sufficient for all requirements, 
and the leading direction lies with the prevailing winds. 
Before the construction of the North Holland Canal, 
William L, King of the Netherlands (1815-1840), had con-. 
sidered the project of bringing Amsterdam into direct com- 
munication with the North sea ; and the first really practical 
step for the execution of this idea was taken by the Town- 
Council of Amsterdam in appointing a commission, which 
reported in 1852; but the time asked for the construction 
being fifteen years, the report was not received favourably. 
Almost simultaneously, and before the project of the Town- 
Council had been made public, two English engineers, 
B, W. Croker and Charles Burn, who had executed at that 
time the works for the water supply of Amsterdam, pro- 
posed to form a company for the construction of the canal, 
and to make a profitable undertaking of it when completed. 
By order of the Government this proposition was examined 
in 1854, and was favourably reported upon. However, 
the districts interested, and the drainage associations 
(Waterschappen) had to be consulted, and the matter re- 
mained in abeyance until 1859, when the project for cutting 
through North Holland had become more and more popular, 
and had been made the subject of addresses to the King and 
the Town-Council of Amsterdam. A technical council (Raad 
van den Waterstaat) was then appointed, and their report, 
dated Ist of August, 1859, sanctioned, with a few unim- 
portant alterations, the preservation of the scheme of 1852, 
and fixed the time for construction at eight years. The exe- 
cution of the work, at the cost of the Government, as ap- 
proved by the council, was sanctioned in October, 1859, by a 
first, and, after its withdrawal, by a second Act of Parliament. 
The principal key to the present undertaking lies in cut- 
ting off the Y to the east of Amsterdam, a condition which, 
until then, had not been considered as absolutely necessary, 
oreven practicable, though a similar idea existed in the 
year 1824, when other canal schemes were under discus- 
sion, but opposition was at that time so great, that the idea 
had to be abandoned in 1828. When in 1861, however, 
the administration of Amsterdam demanded that the execu- 
tion of the canal in question should be taken in hand, in- 
volving cutting off the Y, and consequent drainage and land 
improvement, the objections of 1828, and especially the 
opposition of the mercantile chamber of Amsterdam (Kamer 
van K en fabricken), were successfully removed, 
and the altered views led finally to the improved plan for 
which Herr Jager asked and obtained the concession in 
1861. The preliminary details of this concession were fixed 
by the law of January 24, 1863, after the company for the 
construction of the canal of Amsterdam (Amsterdamsche 
Kanal-Maatschappy) had undertaken the execution. This 
company _let the contract: for the entire works to English 
contractors, Messrs. Henry Lee and Son, for the sum of 
27 millions dutch gulden (2,295,000/.), of which the city of 
Amsterdam pays 6 millions of gulden (510,0007), and the 
company the remainder, upon the condition that it retains the 
aicantnies to be Tana from the reclaimed land. The 
new railways are executed at the expense of the Govern- 
ment. The entire works were actively commenced in March, 
1865, and, as will be seen, are now advanced so far that 
the completion may be expected within the stipulated 
period of eight years, that is to say, in the course of 1873. 
(To be continued.) 


Tue Institution oy Civin Eneinzerrs.—The list of 
members of the Society now contains the names of 16 honorary 

, 764 1122 associates, and 243 students, 
making a total of 2135 of all classes. During the last three 
months the deaths have been received of Messrs. Nathaniel 
Beardmore and Joseph Walter Gale, members, and of Messrs. 
Edward Banfield, Charles Haslett, Thomas Howard, — 
Jobson, and William doug associates. In the 














which have often to be placed on both sides of the canal, 


ferred to no additions have been made tothe list, asthe meet 
ings have been suspended during the vacation. 
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GOODS LOCOMOTIVE. 

WE are enabled this week, by the courtesy of 
Mr. Patrick Stirling, to lay before our readers en- 
gravings illustrating the latest type of six-coupled 

oods locomotive introduced on the Great Northern 

ilway for working the heavy coal traffic on that 
line. e engine, which was constructed at Don- 
caster, was built chiefly for the —— of convey- 
ing coals between Doncaster and eterborough, a 
distance of 100 miles id the loop line through Lin- 
coln and Boston. The weight of the engine, road- 
worthy, is 40 tons, and it has 5 ft. lin. coupled 
wheels, and cylinders 19 in. in diameter with 28 in. 
stroke. Its tractive power is thus 

oe =e 28165 Ib. 

for each pound of effective pressure per square inch 
in the pistons. The boiler pressure is 140 lb. per 
square inch, as it is in all the Great Northern en- 
gines, and with this boiler ressure it is probable 
that an effective pressure of something like 120 lb. 
per square inch will be obtained in the cylinders 
when the engine is working at a moderate speed in 
nearly full gear,. this pressure giving a tractive force 
of 19,800 Ib., a pull ph me to about two-ninths of the 
adhesive weight. 

Mr. Stirling is an advocate for giving engines 
ample cylinder power, and there can be no ot 
that he h completely at meee in the view he tak 
of the matter. e case of the engine which 
forms the subject fet our notice, slipping very rarely 
takes place, and we believe that » Stirling is of 
opinion that the cylinders might even have been 
made of an inch ter diameter with advantage. 
The engine as it is, however, has done its work well, 
and given every satisfaction. It was intended to 

work with it trains of 55 wagons, the average gross 
weight of which is 687 tons, and this load has re- 
peatedly been taken by it and in good time; but 
it was found that trains of such length could not 
well be contained in many of the sidings into which 
the cies of the traffic required them to be 
shunted, and it has therefore been found necessary 
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to reduce the load to 50 wagons, thus giving an 
average gross load of 625 tons. This, then, may 
be considered the daily load of the engine we illus- 
trate, and it is a load which can be taken with as 
great ease as the ordi classes of goods engines 
on the Great Northern Railway ean take 40 wagons 
weighing about 500 toms” load with which 
they consume from 40 to GOD. 

the other hand, from Jan to the end of July 
the engine which forms the subject of the present 
notice, ran 22,093 miles, and: consumed 9270 cwt. of 
coal, or but 47 lb. per mile ‘With the heavy trains we 
have mentioned. : : 

Mr. Stirling has found tht in all ¢ases where he 
has tried it, the consumption of fuel is reduced by 
increasing the size of the cylinders, and itis now the 
practice at Doncaster to increase either the diameter 
or the length of stroke in all cases where engines 
coming in for repairs require mew cylinders. ‘This 
increase of cylinder capacity is made without givi 
any increase in the boiler power, the in 
economy being obtained simply by enabling the 
steam to be worked more expansively, ‘Thus in the 
case of one class of 36-ton goods ey yn which 
formerly had 16 in. with 24 in. stroke, the consump- 
tion has been reduéed 12 Ib. per mile by lying 
them with cylinders 18 in. in diameter with 24 in. 
stroke, while they ate found to do their work much 
more easily, notwithstanding that. their original 
boilers have been replaced by others haying con- 
siderably less heating surface. ‘These new. boilers, 
however, are provided with the small tubes which 
Mr. Stirling has for some time past used so success- 
fully, and respecting which we shall have more 
to say. ‘ 

As a proof of the meg of lar, — 
we may mention here, that during the 
the whole number of assisting miles, or miles run 
with two engines on one train on the Great Northern 
line, was but 4,714 miles, an insignificant percen 
of the total train mileage, namely, 4,912,568 miles. 
The consumption also averaged but 37 Ib. of coal 
per mile, which is undoubtedly low, when it is 
considered that 600,000 more miles were run with 
goods and mineral trains, than with passenger 
trains, while a number of the latter are very heavy, 
and are run at a high speed. We should mention, 
also, that the consumptions of fuel we have given 
are calculated on actual train mileage, and include 
all fuel used in getting up steam, marshalling 
trains, running to and fro from the shed, &e. 

We must now proceed with the detailed descrip- 
tion of the engine we illustrate, referring for that 
purpose to our two-page engraving, and to the 
side elevation, transverse sections, and end views 
on pages 254 and 255 respectively. 

The general arrangement-of the engine will be seen at 
once from the illustrations. The cylinders which, as we 
have said, are 19 in. in diameter, with 2 ft. 4 in.. stroke, 
are placed at an inclination of 1 in 11}, and the two are 
made in one casting, this having been done, not from choice, 
but, from the fact that on account of their large diameter, 
there was no room for the slide valves between them. The 
valve faces are below, as shown. The principal dimensions 
relating to the cylinders are as follows : 

Distance apart from centre to centre _... ‘4 
» between centres of valve spindles 1 
oa from centre of cylinder to valve 
face eve -' ose Ne ove 23 
Distance of centre line of valve spindles 
below centre line of cylinders ... 400 
Length of ports... vee ans eve 
Width of steam ports ose eco wi lj 
a exhaust ports 
6 bars ste eee eb wes Py 

The pistons are solid, and of cast iron, with two rings 
sprung in, as shown, The piston rods are of wrought iron, 
as are also the crossheads, the latter each clipping a 
single cast-steel guide bar of very strong section placed 
above it. By this arrangement the piston rods can be 
allowed to work very close on the leading axle, and the 
cylinders can thus be kept at a moderate inclination. Each 
crosshead completely embraces its guide-bar, and is lined 
all round with gun-metal, 

The connecting rods are of wrought iron, and the small 
ends are made solid, and fitted with gun-metal bushes. 
The large ends are fitted with straps in the usual way. The 
link motion is of the shifting link kind, and the motion is 
transmitted to the valve spindles through rocking shafts, 
as shown, all one-sided connexions veing thus avoided. The 
reversing is effected by a double screw, this screw, which 
has three threads of 1} in. pitch, being arranged as shown 
ia the longitudinal section, plan, and back elevation, The 
screw is held from turning by tightening one of the 
a small lever being substituted for one of the nuts, as shown 
in the plan, to enable this to be done readily... By this 
arrangement of reversing gear a minute adjustment of the 
liuk motion can be obtained, and every advantage taken of 
expansion. The coupling rods have solid enils fitted with 





gun-metal bushes. The following are the principal 
sions of the working gear: 


Diameter of piston rods... ove ese 
Width of guide bars eas] hie beg 
Thickness of guide bars... Sa 
Distance of guide bar above centre line of 
cylinder ... ose ose ove eee 
Length of crosshead bearing = +» a 
Length of connecting rods between centres 
Diameter of bearing at small end ove 
Length ~ pa oe 
Transverse distance between centre lines 
of link motions ... oes eee oe 
Diameter of eccentrics, «+. eve if 
Travel 9 eco ove at 
Width ” pao” ce 
Length of eccentric rods ... ove eae | 
Length of expansion links between end. 
tres one oe aoe 


Length of lifting links... 0. * jue 94 


- ES OE ee ae 
Distance of centre of weigh-bar 
centre line of cylinders ... oo ee 
Distance of centre of weigh-bar 
centre of driving axle, 
parallel to centre line of cylinders «++ 
“Distance of centre of rocking shafts from 
Length of arms on rocking shafts : OME 
Diameter of valve spindles ood ge 
Ab will be seen from the illustrations, the etigine has in- 
side frames only, there being, however, a deep angle iron out- 
side'to support the footplate. The frameé are well connetted by 
thé cylinders and buffer plates, as well’ as by'a casting at 
thé trailing end, and by strong cross stays, as showd. |’ 
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axle box guides are of steel, and are all fitted ‘with w@just- | 


ing Wedges; and the axle-boxes, which are of 
are without loose keeps, but are made in two 
together, the joint being vertical, as shown. 
ed ee 


transverse section on page 255. The principal dimensions 
relating to the frames, wheels, &c., are as follows: 


Diameter of wheels oe ABU, de 
Distance from centre of leading to centre 
of driving wheels tue tee ose 
Distance from centre of driving to centre 
iling wheels oo ' 


ov coer 
; 


e a6 ao ad — 2 


outside trailing buffer beam  ... “és 
Distance from centre of driving axle to 

front of firebox casing...  .. =. 
Total length of engine over buffers 
oe b paaes frames... ae 


* kness of frames pat 
Width outside frames 


— 


COM Nee CF 
peers 


” ” oo 


Diameter of axles in wheel seats ; 
pa leading and trailing axlegat 
centre eee eee eee oo | 
Diameter of driving axle at centa@ - +. 
Length of crank-pin bearing ots ee 
Section of cheeks of crank 12 in. by 44 in.) 
Throw of cranks for coupling rods om) 
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by Mr. Stirling, and it is made is] 

casing, and with the roof of the firebox stayed 

casing, as shown. This mode of staying was used lon 

in America, particularly on the Baltimore. gad Ri 

way, but Mr. Stirling has improved upon the Americar 

plan by slightly arching the crownof the firébo: i ph n, 

so that the stays may be disposed: more. dial 

lines. This mode of staying is now. 

on the Great Northern line, and it been fourid., te 

every satisfaction. The firebox stays are‘of: phr¢ 
A noticeable feature in the boiler we de 

the small diameter (1? a the tubes“ise 

we mentioned some eighteen , when ¢ 

the new express engines for the Great Northern, 

Stirling has in a number of instances sucoafully 

tubes only 14 in. in diameter in 

not exceed 10 ft. 6 in., while in the 

engines to which we have 

1% in., although the length 

stance the length is 11 ft. 8 

have said, 14 in. outside. 

firebrick arch, and a deflector 

the latter swinging on side trannions, 

no dome, the steam being 

extending the whole 

which is of 


The boiler is of larger size that any previoasly sonstructed:| 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. nications 

' may in future be addressed to Mn. GEorGE Epward 
Harpine, C.E., of 52, Broadway, New York, who 
ts our accredited representative, 

In answer to numerous inquiries, Mx. Cuantes Gr- 
BERT begs to state that subscribers in the United States 
can be supplied with “‘ ENGINEERING” this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. 








Exratum.—By a typographical error the first factor in 
the soemnesotes, uf the last aeinn son commons which 
appeared week was prin instead 18, The 
formula correctly stated PY as follows ; os 

wa Pop — pope 
8.595 
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THE METROPOLITAN RAILWAY. 

The Committee of Investigation, appointed by 
the shareholders of the Metropolitan way, have 
now issued their report, and the substance of the 
same has been discussed at great length in the 
columns of our contemporaries, We do not pro- 
pose to follow their lead in that respect, as in 
ee to those implicated no judgment should 

passed until they have had the opportunity of 
defending themselyes, which will be afforded by 
the adjourned general meeting of the shareholders 
to be held next week. 

The impression of the best informed of the 
shareholders, after reading the report, would, we 
imagine, be best expressed in the Irish form of 
statement, that the report was not so thrilling in 
the nature of its disclosures as they anticipated, and 
that they never thought it would be. ‘The personal 
character of the members of the Committee would 
afford a sufficient tee to the “ defendants” 
that no facts would be wilfully misinterpreted 
to their disadvantage ; but yet it cannot be for- 
wee that, however strenuously the members of 

omunittees of this character may endeavour to hold 
the balance justly, they must, in the nature of things, 
be pried. by the mere fact of their appointment, 
to decide dou! ints rather as advocates 
than as judges, and this may be done quite uncon- 





| inconceivable to any reasonable person 


tbe received forinsertion im the current.| ‘ 
The advertise-| Lord Mayor, the chief magistrate of the City of 


26) 

261 | disappoi 
262 | the control of the directors, are not credited in the 
32 | general reckoning against them. If the line of 
262 / railway is an expensive one, the engineers and 
263 | lawyers are obviously a for that fact ; and 





sciously, for in all probability ‘they have had little 
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ience in such matters, and are some- 


'| what in the position of enthusiastic junior counsel 
| suddenly raised to ithe dignity,of the Bench. For 
|| these reasons we decline at present to criticise at 


ae, weap finding of the Committee. 
‘ are not wanting pr pi tapi 


conclusion t hereafter or 
regret. Den Reesenehiek tea members of the late 


‘| Board entitles them to as much consideration as 


ectly 
men, 
such as James Nasmyth, whose honoured name is a 
household word to every engineer, and the late 


that accorded to the Committee. It is 


London,. could either wilfully or carelessly have 
committed any such egregious blunders as have 
been laid to the. charge of the late Board by nota 


37,|small number of disappointed shareholders. The 
Cross | inherent absurdity of some of these charges consti- 


tutes the best refutation of them. 

Doubtless, none would be more ready than the 
late Board to admit that in many points of their 
policy they had been mistaken ; but an honest mis- 
take—in the eyes of an engineer, at least—does not 
amount to acrime. An engineer has constantly to 
decide between running a certain amount of risk, 
and spending an uncertain amount of money. He 
may decide upon bedding the river piers of his 
bridge upon sand, and rely upon protecting them 
from the possible, though per! highly improb- 
able, disastrous effects of any unexpected scours by 
such means as experience may from time to time 
show to be necessary. He may do this, and may 
be quite justified in so doing, although he may have 
full knowledge that a bed of rock underlies the 
sand, which would afford an indisputably safe foun- 
dation for his piers. The-cost of adopting this 
alternative might, however, practically amount to a 
prohibition of the work, as in numberless cases, both 
in India and America, the engineer does run the 
risk inseparable from the former alternative, and 
equally, asa matter of course, he occasionally meets 
with a reverse. We have a suspicion that in these 
days decisions of an analogous character have not 
unfrequently to be come to by Boards of Di- 
rectors. Of one thing we may be quite sure— 
shareholders do not care to criticise too closely the 
navigation of their directors so long as they make 
successful voyages, and divide good profits; but if 
there should happen to be a capsize, there is no 
want of landlubbers to show that too much sail, or 


P. 
29 | too little ballast had been carried, or that the whole 


ship was rotten and unseaworthy. There arc no 
such words as force majorum in the vocabulary of 
i inted shareholders. Circumstances, beyond 


if the receipts are not sufficient to pay a comfortable 
dividend, the general management is equally ob- 
viously at fault, Under no circumstances can the 
directors and officials of lines of railway with fall- 
ing dividends be considered to occupy enviable 
posts, for every act of theirs will be regarded with 
distrusting suspicion, and for them to err is not 
merely human, but a crime, 





RAILWAY ACCIDENTS. 

Tue recent catastrophe at Kirtlebridge, adds 
another to the long list of criminal railway dis- 
asters, and the responsibility of the Caledonian 
Company is forcibly indicated by Captain Tyler 
in his report upon the accident. He notes that 
there are four points to be considered in connexion 
with it: The forgetfulness of the station-master ; 
the want of efficient signalling apparatus; the de- 
fective system of working ; and the lack of punctu- 
ality of the train. With regard to the first point, 
it is difficult to award the precise amount of blame 
attaching to the company’s servant, the immediate 
cause of the accident, and with to the last, 
as Captain Tyler states, a variety of circumstances 
may occur to cause delay, and that unpunctuality, in- 
deed, is often a n consequence of safe work- 
ing, though it can never, with proper traffic manage- 
ment, result in accident. 

The real cause of the disaster is found in the 
second and third points to which Captain Tyler 
calls attention—the inefficiency of the means to 
insure safe working employed by the railway com- 
pany, whose responsibilty is all the greater because 
those ineans are not only well known, but are 
adopted by bye pale. sene considerable part of their 
line. But as the ultimate strength of a chain must 


be measured hy its weakest link; so the degree of 
safety insured upon a railway must not be estimated 
by the preeautions taken andthe appliances adopted 
in busy stations, but rH Se stem in opera- 
tion at such places as that where late accident 
occurred, ‘That it is possible to work without 
disaster for an indefinitely long period under: such 
conditions is proved by the Ley ge me ‘upon 
our railways ; but sooner or later time arrives 
when a momentary carelessness of a railway 
servant brings out in strong relief the weakness of 
the system. This is shown most forcibly in Captain 
Tyler's report, in which be says that during the 
or 1870, out of 122 accidents, 60 were occasioned 

y defective signalling apparatus, while in the 
following year there were 53 aceidents in a total 
number of 159, due to the’same cause. The means 
for preventing the whole of these accidents lay 
within the reach of the various companies upon - 
whose lines they occurred; and the adoption 
of locking signals and the block system, without 
which the traffic upon some of our main lines could 
not be carried on, would most certainly prevent the 
frequent occurrence of those disasters which are now 
a disgrace to our railway administration. 

Inthe course of arecentreport, Captain Tyler stated 
that ‘the records of the Board of Trade for many 
sre ae point strongly and continuously to the 
difficulty that has existed in inducing, especially the 
larger and more powerful companies, to adopt im- 
proved systems of working and principles of 
construction, even after they had been thoroughly 
tested by actual practice and introduced into every- 
day wai" The truth of this statement is illustrated 
ever and again by such disasters as that at Kirtle- 
bridge, which, for the moment, open the eyes of the 

ublic to the unnecessary dangers they incur by 
-by placing themselves in the hands of railway com- 
panies who neglect to take simple and certain pre- 
cautionsto secure safety. Itis difficult to understand 
why such precautions are neglected, unless we ascribe 
it to the force of habit, and an unwillingness to 
make any deviation from a long-established mode 
of working, in which all goes well, until some 
catastrophe occurs; and the railway company is 
forced into establishing reform. Captain Tyler says 
that nearly all the great railways in the country are 
gradually improving in the matter of interlocking 
signals, and modes of working their traffic, but 
with appliances ready to their hand that have been 
‘“‘tested by actual practice, and introduced into 
every-day working,” it is astonishing that the Board 
of’ Trade has such cases to report upon as the 
Kirtlebridge accident, and we are irresistibly led to 
the conclusion that legislation alone can secure that 
degree of safety which the public has a right to 
demand from the hands of the railway companies. 

And as with the responsibility of guiding and 
directing trains, that is thrown upon the railway 
station servants, without efficient appliances to 
enable them to do the work without the chance of 
error, which is inseparable from human labour, so it 
is with the responsibility entrusted to the drivers of 
the trains themselves. The assurance of Captain 
Tyler to the different companies, that in the exist- 
ence of continuous brakes, which are reliable, 
prompt, and easy of —_——— lies a vast source of 
security, demands a full measure of considera- 
tion on the part of the railway companies. It 
is not probable that any continuous brake could 
have averted the accident at Kirtlebridge; but 
searcely a day passes, on which upon some por- 
tion or other of our great railway system the 
absence of a continuous brake is not severely felt, 
whilst too frequently the deficiency makes itself ap- 
parent by its fatal consequences. With lower ‘onal; 
and far less crowded lines than ours, American 
railroad engineers have, nevertheless, widely, al- 
most universally, adopted continuous brakes, and 
experience has shown, that the cost of their ap- 
pliance has been saved many times by their service 
at the critical moment, The most trustworthy and 
most widely. adopted of such brakes in the United 
States—the Westinghouse Air brake, which has 
already been described in our columns—is now 
upon probation in this country, and we have no 
doubt that it will maintain for itself the reputation 
it has earned upon a hundred American rai ; 


THE ART OF WAR AT THE VIENNA 
UNIVERSAL EXHIBITION. 
Tue powerful influence of the time on inven- 
tions and technical progress has made itself full, 
felt in the art of war, which was formerly so mu 
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tly, more modern arrangements in the arma- 
erent and equipment of armies had to be introduced. 
As a consequence of this, capital and labour have 
taken a share in the solution of military questions 
in proportion as the interest in them has spread in 
in constantly-widening circles. When the law of 
neral military service, or some approximate or- 
ganisation, was introduced in nearly every one of the 
States of Europe, the necessary result was that at- 
tention and interest in military matters were 
awakened in circles which before had kept quite 
aloof. 

The political debates on the budgets held in every 
country operated in a similar manner, and it has 
been a consequence of the grand historical events of 
the last few years that military operations and their 
necessary preliminaries, the equipment and training 
of armies, have taken a . ge amongst the most 
prominent facts with which the present age has to 
deal. 

A military exhibition, therefore, if it be — 80 
arranged as to give a faithful general picture of the 
art of war in its modern phase, sho - eo ~ 

ublic interest to a degree oe y but few o 
the other departments of the Vienna Exhibition. 

It is not the representation of the historical 
development of what already exists, such as is to be 
seen in arsenals and museums, which should be the 
idea of this exhibition; it is only a simple, but as 
actually existing objects, the faithful collection of 
far as possible, a complete and true exhibition of 
the intellectual and material means, accepted by 
those responsible for the direction of armies as 
capable, when taken together, of rendering armies 
equal to modern requirements, which can present 
that correct, though inadequate view, which would 
best satisfy the public interest, and at the same 
time give the clearest explanation of the large 
expenditure taking place in all countries for mili- 
tary purposes, 

For the professional man the comparison of mili- 
tary arrangements existing in various countries will 
prove a more useful study than partial collections of 
historical rarities or fanciful projects for the future. 

It is not intended wholly to exclude the exhibi- 
tion of new inventions, but it is proposed to limit 
these latter to that modest share to which they are 
entitled, alongside objects actually tested. Among 
these latter, some which are old, being still in use, 
will have to be exhibited together with quite new 
objects already admitted, the present being em- 
phatically a transition period. In this vay a sort 
of chronological development within the limited 
period accepted for the other departments of the 
Exhibition, namely, from the year 1851, will still 
be represented. Such military appliances as have 
sprung into importance and been adopted within 
our own times, yf therefore be represented in the 
whole course of their development. Under this 
head may be instanced torpedoes and sea-mines, 
the several experimental stages of which are still of 
great interest in regard of the further study of this 
new branch of military service. So also of field 
telegraphy, which, in consequence of the increase in 
the number and size of army corps, has now risen 
to the category of the most indispensable requisites 
of an army in the field, 

The gradual process by which all that appertains 
to war is made or trained will be represented in this 
department in accordance with the scheme for 
details of arrangement of all other departments of 
the Exhibition, while the idea of giving a general 
picture of the military art as it is, will still be 
adhered to. The exhibition will therefore have to 
begin with the military organisation of the country, 
and with the recruiting and enrolling of those 
liable to service. 

‘The territorial divisions and statistic information 
will have to be set forth by charts, maps, and 
tabular statements, which will give an insight into 
the circumstances of the several countries as regards 
material power and cultivation. 

The clothing and equipment of the soldier, his 
food, and the way he lives, both in peace and in 
war, should be represented by an exhibition of the 
objects themselves, aided, if n , by pictorial 
illustrations of the method of use. ‘The exhibition 
of the food and its constituent parts, and the de- 
scription of its production, will be of paramount 
interest for this important part of military economy. 
Next to the clothing of the soldier comes his arma- 
ment, and next to this his —— with all the 
utensils which he uires for various purposes 
when in the field. ‘With armament generally the 
whole artillery service is integrally connected, 











togeth i 
quired, should be made visible. Whilst guns should 
be exhibited by actual specimens, models would 
suffice for every kind of vehicle (at least in the 
interior of the Exhibition buildings), and, in 
every case, or charts and coloured 
graphs would serve the purposes of full explana- 
tion. 

The équipment of the technical troops is best 
shown by actual specimens and by ph 
of the mode of carrying and using them, but the 
work which they are capable of executing by their 
aid should be illustrated 1 by models. It would be 
necessary under this head to separate field equip- 
ment and field operations from the operations of 
war connected with fortified places. The repre- 
sentation of constructions for war purposes suitable 
to modern requirements, and of buildings for mili- 
tary purposes within the sphere of civil engineeri 
might, if models or suitable plans were produced, 
lend a high interest to the Exhibition of military 
engineering, and this might be further supple- 
mented by the addition of the actual appliances 
for field and optical telegraphy, as well as for 
submarine mines and torpedoes. After the arma- 
ment and equipment of the army comes its actual 
training. 

The entire method of instructing, drilling, and 
training of troops, and parallel with this, the 
method of instructin 
army, if represen fully by laws, regulations, 
means of instruction, and the performances of 
scholars, would form a highly interesting addition 
to the exhibition, the importance and value of 
which for comparative study would exceed all the 
rest. Asa matter of course, military maps would 
be included in this group. 

An exhibition of the military sanitary service 
would complete this de ent. The institutions 
and the auxiliary branches of this service should be 
represented, satisfying as they do the claims of 
modern science, and bearing in their train, when 
rightly organised, blessings to the army, moral satis- 
faction to the country, and advantage to national 
economy. ‘The societies and corporations which 
have of late years been formed in so many places 
with the noble object of relieving the sufferings 
of sick and wounded soldiers, by voluntary, and 
active service, which beneficent operations have 
manifested themselves in so prominent a manner 
during the recent wars, are invited to take part in 
the exhibition of this group. It is intended to give 
a collective view of the entire mili sanitary 
arrangements of the Austro-Hungarian 
and also to promise an entire exhibition of these 


and training officers for the | th 


magazines 
opinion of Captain Shaw, however, is that six hours 
is excessive, but then it is to be borne in mind that 
on an outbreak of fire in London, engines can be 
promptly on the spot, whereas in provincial towns 
some time must often ore a fire can be 


reached. Hence the necessity for keeping the heat 
-—~ for six hours. 


magazines used in the experiments, and 
See ey eae - ion— thickness of 
e plates—counterparts of those it is intended to 
introduce in practice, consisted of iron safes of two 
sizes, the larger one measuring 2 ft, 4 in. x 2 ft. 4 in. 
x 2 ft. Gin. high, and having walls 6 in. thick, and 
e smaller one 2 ft.x1 ft. 10in.x2ft. 3in. high, 
with walls 4 in. thick. The door of the — 
magazine was 8 in, thick, and that of the smaller 
44 in., each e measuring internally 20 in. x 
14in. X14 in. being capable of containing 100 1b. 
of gunpowder. The walls consists of an outer and 
inner casing of thin sheet iron of No. 20 gauge, 
although in practice the outer casing will be of } in. 
boiler plate. Midway between the inner and outer 
casings are dividing plates of thin sheet iron, and the 
canon thus formed oe a ee 

ing and ising composition. plication of “ 
peep em ee ye 
be converted into a vapour which has a double 
effect. It escapes small punctures in the 
inner casing into the interior of safe, where it 
peers age its reach with a protect- 
ilst at the same time it also 


onarchy, | ti 
the 


contrivances from all the states taking part in the |t 


Universal Exhibition. 
By arranging this Exhibition in a suitable place, 


and in connexion with a s jiece of d, 
it will be possible to make practical trials of the 
objects exhibited. A critical comparison of the 
objects exhibited might thus be instituted, and a 
way opened for the possible introduction of greater 
uniformity in the material of the sani service, 
and in all arrangements connected with the inter- 
national labour of love, undertaken in voluntary 
attendance upon the sick. 





GUNPOWDER MAGAZINES. 
Tue frequent recurrence of accidents from the 
ignition of gunpowder stored in small quantities 
attracted the attention of 


wder were wrapped in thin 
aye magazine, The cases were arranged in 
various parts of the chamber, the i 
filled up with empty canisters. The 
with four tons of 


has for some time Bag 
Major Majendie, Her Majesty’s Inspector of Gun- | of 


powder Works, &c., and that officer has more than 
once suggested the desirability of retail dealers and 
private users having at command the means of 
storing powder in safety. Acting u this sug- 
estion Messrs. Milner and Co., of Liverpool and 
ndon, set about devising a 
fulfill the required condition of safety under pro- 
longed exposure to fire. This, so far as present 
oe shows, th mF i yes 
ishing in a thoroughly manner, - 
Sineing step by step upon the experience which 
combined research and experiments 
have at length produced a magazine which has 
been proved to be capable of i 
from ignition for a longer and 


magazine which should | i 
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are prepared according to Professor Abel’s formulz, THE EXP THE to be ejected from the valve box. If the cover of the 
their. constituents and melting points being as yan te 6.8. box had been properly secured a sufficient pressure 
follow : Z could have been got up within the chamber to eject 

Constituents Ow Sunday morning last there occurred at Liver- | the water up the waste pipe, but the cover was not 
Tin. Lead. Melting point pool, on host he 55 Soren Se arene eee secure, and , when it was struck by the water, 
Parts. Parts. deg. Fahr. deserving of more than a passing | it was thrown off, with the consequences we have 

2 « 8 “nase — framers Seger al dl oradhh comeaslbe nd pena As for the valves, as soon as the water 
ee ee Se oe ee loss of three lives, and because it took place under | had passed them it would act on the full area of the 
oe Se ae sa | circumstances which are to some extent undersides of the weights, and hence the a 
12 mt «. 856 but also because its cause—if we may Oy a from the | ment of the latter is accounted for. The powerful 
18 4 - 860 evidence given at the inquest on esday last | action of water carried forward @ current of 
17 4 ee 870 _ to have been generally misunderstood. | steam is well known to all who had experience in 
22 ‘ e 4 Briefly stated, the circumstances under which the | the use of long steam pipes for heatin 

4 a ‘s 412 explosion took place are as follows: The boiler of | and we think that the presence of the water is quite 

4 > 420 the Senegal, which is a vessel belonging to the/ sufficient to account for the disaster on the 

4 9 460 British and African Steam Navigation Company, is| Senegal. We have in the present article merely » 

4 12 482 provided with four safety valves, each 5}in. in dia-| spoken of the matter briefly; but we intend to 

4 = poe meter, these valves being all contained in one cast-| return to the subject next week, when we shall 

: 20 512 iron box, which is B oncsse- some distance below the | have more to say on the subject of safety valves for 

4 25 520 tm rotheg of the — and is happenin Aya marine boilers generally. 

4 80 «. 630 e latter by a pipe. is pipe rises some 9 ft. or 

4 38 bi 640 10 ft. above the’ level of dis bette of the box. BIRMINGHAM AND THE SEWAGE 

4 5 + 54 The box is provided with a cover, which, under QUESTION. 

‘ wae point of jond=620 ordinary circumstances, is securely bolted in its} , » the rejection of the Birmingham Se 

ge i" a place, and the escape pipe is led off from one side] ,,. 7 ind _ 8 SraEAge 

The furnace of No. 1 magazine was fired at|of the box. The latter has also a drain pipe con. | Bill on the puarnanesenen ob lakers. & 
10 a.m.,a quantity of petroleum poured over thecoal | nected to it, but on the morning of the explosion it | eeame mame ss c wel iy Committee 
—which was a ao nea ag that this pipe was closed. The box itself ch had rh sat ao. ee ee aemeints 
to ignite equally and ra . ‘No. 2 was fired at} is , its depth being probably 4 ft. 6 in. or 5 ft. the dete kf tee C.D ens hen weer 


pidly 

10.30, No. 3 at 11 and No. 4 at 11.15, and in a short 
time each magazine was surrounded by a glowing 
furnace of live coal. The monotony of a weary in- 
terval of several hours waiting for the results, in 
the mr ys Ye nem a es, under the a 
fluence of a steady downpour of rain, was agreeab! 
relieved by a cold collation which Messrs. Milner 
provided for about a hundred military and naval 
officers, scientific gentlemen, and others who were 

resent on the occasion. At 4.20, or 6h. 20m. 
| woe the time the furnace was lighted, magazine 
No. 1 was cleared of its surroundings and hauled 
forth from the furnace. Externally the plates had 
slightly bulged and two holes measuring, the one 
4in. by 2in. and the other 3}in. by 2in., were 
found to have been burned in iron on the front 
and side near the left lower corner of the magazine. 
Upon being opened the powder in paper, and its 
‘wrappings, were found to be. saturated with mois- 
ture, whilst of that in the canisters one sample was 
slightly damp, another rather less damp and slightly 
caked, the remaining four being perf . In 
order to ascertain if the efficiency of the po had 
been impaired, Major Majendie—who, we should 
mention, condu the experiments hout — 
ignited each sample separately. The result was 
that, so far as such a rough test could determine, 
none of the powder, except one Somme ceennte, ex- 
hibited any signs of deterioration. ‘The thermo- 
meter was found to indicate that a tem of 
210 deg. had been reached, the fusible metal bars of 
course remaining intact, the melting point of the 
lowest of them being 130 deg. higher than had been 
attained in the magazine. The remaining three 
magazines were left in theirfurnaces until yesterday 
morning, and two non-commissioned officers were 
gre to watch the three magazines, Nos. 2, 3, 
and 4, during the night ; they report that No. 2 ex- 
— at 2.22 a.m., and No.3 at5.45a.m. No. 4 

id not explode, but at 9.30 the fires were extin- 
guished gba on Repel Artillery, with a 
fire engine, after the magazine 
hours to the heat. The explosion of No. 2 scattered 
the contents and metal of which it was made about 
18 yards in different directions, one canister had 
been blown to some distance and not exploded, 
which shows that one part became heated at first 
and ignited one or more canisters. No.3 was a 
considerably stronger than No, 1, as it 
contained 25 Ib. loose , all of which must have 
exploded at once. Parts of the magazine were found 
60 or 70 yards away. No.4 was opened by Major 
Majendie, and the contents were found perkest, the 
N i and Zambra thermometer having registered 
250 deg., and the alloys were not melted (the lowest 
melting point being 340 deg). 
was sent to Professor Abel for examination and 
report. General Sir David Wood and his staff and 
Colonel Gordon were amongst those present, and 
joined Major Majendie in opens themselves 
satisfied with the result. No. 2 magazine, the first 
that exploded, was exposed for almost 16 hours 
the ra hours being the time mentioned 
Major Majendie as the practical limit of 
ance required to afford the protection 


been exposed 22 | gauge 


The gunpowder, 


It appears from the evidence given at the inquest, 
that on’ Saturday night the cover had been removed 
for the p of examining the valves, and that, 
after making that examination, it had been replaced. 
but that the nuts which secured it had merely been 
just entered on the bolts, and not screwed up, there 
apparently having been an intention to examine the 

vaventerter before going to sea. In fact, it a 
to be by no means certain that all the nuts were 
placed on the bolts at all. At 2.30 on Sunday 
morning orders were given to get up steam, and 
the second engineer re that at about 6 o'clock, 
when he left the stoke-hold, the gauge showed that 
the pressure of steam was 45 Ib., the valves, we 
may state, being loaded to 65lb. A few minutes 
afterwards a rush of steam was heard, and on this 
having cleared away sufficiently to allow an exami- 
nation to be made, it was found that the cover had 
been blown off the box, that three of the valves with 
their weights had been blown out of the chamber, 
and that the fourth had been displaced ; while it 
was also discovered that the accident had caused 
the death of three men who were in the stoke-hold 
at the time. ‘ 
At the inquest which was held on Wednesday, 
after the circumstances above narrated had been 
explained by the chief and second engineers of the 
vessel, evidence was given by Mr. Anthony Bower, 
of the Vauxhall Foundry, Liverpool, by Mr. Robert 
Taplin, a Board of e surveyor, by Mr. William 
Wallace, the superintending engineer of the Allan 
line, and by Mr. Glover. e general conclusion 
arrived at these witnesses was, that there had 
been some sticking of the valves, that this had 
allowed the pressure in the boiler to accumulate 
beyond that to which the valves were loaded, and 
that on the valves suddenly yielding the disaster 
took place. Now, this conclusion we think cannot 
be considered to be supported by the facts of the 
case, Apart from the fact that evidence was afforded 
that the pressure in the boiler was but 45 Ib. by the 
nage pre / stated to have indicated some 
5 or 6 Ib. light at this pressure) a few minutes before 
the explosion, it appears to be to the last degree im- 
probable that four valves which had just been ex- 
amined, and which are rted to have been pre- 
viously leaking, should have stuck, and all have 
yielded simultaneously ; while, moreover, there is 
another and much more probable explanation avail- 
able, of which no notice appears to have been taken. 
The pipe which descended to the valve box 
would, in the natural course of events, become 
more or less with water as steam was go 
up, and if one of the valves ed to leak, it 
is probable that the valve box would contain water 
: of this water would have two 


, that in the valve box (if 
e 


Both these actions to make the valves 
open at a less than that to which they 
were n But when they did open 
they would first have to allow of the of 


t | with 


on the undersides of the |j 





t, inasmuch as Sir C. B. Adderley and the 
és Gravelly Hill Relators,” as soon as the Bill was 
thrown out, immediately renewed their Chancery 
proceedings, and obtained an order of sequestration 
upon the Borough of Birmingham: the Vice- 
hancellor only consenting to nd its operation 
until the second seal day in Michae term, When 
the Committee presented -their report to the 
Council, the secret history of the Birmingham 
Sewe Bill was revealed ; the under-currents 
which fed the stream of opposition became 
manifest, and it was seen that the question of 
opposition or no 0 —— was not decided upon 

e merits of the , not upon any considerations 
of the probably efficacy of the scheme pro 4 
nor yet did motives of public policy guide the 
organisers of the opposition. No, the whole ques- 
tion of opposition turned upon a matter of pounds, 
shillings, and pence. Mr. Alderman Avery, the 
chairman of the Sewage Inquiry Committee, stated, 
in his address to the Town Council, when presenting 
the report of his Committee, that “‘ it was because 
the Committee had not complied with the terms suggested 
to them that their Bill had been subjected to that violent 
and successful opposition.” ‘This is the very kernel 
of that hard nut, the cracking of which is costing 
Birmingham tens, nay hundreds of thousands of 
pounds, Now for the facts which prove that the 
opposition would have been reduced if the Town 

uncil would have cannaseren the money of their 
constituents in meeting the extravagant proposi- 
tions of the opponents of the Bill. “pre 

On the 28th of December, 1871, the town clerk 
of Birmingham received the following letter : 

S1e,—Mr. Carmichael, the of Sir Robert Peel, has 
forwarded to us a report upon the sewage scheme. Having 
ins crpeyer of tho Curpacalion Wt comtinelontnns WM. 

sury in comm wi 
Carmichsel. Unless the acheme could be altered, and 
ir Robert Peel, to oppose. sin 
We are, Sir, yours faithfully, 
FRESHFIELDS. 

5, Bank-buildings, London, E.C., December 28, 1871. 

This letter the Inquiry Committee re- 
ferred to Mr. George Mathews, their surveyor. 
After the interchange of several letters between 
Mr. Mathews, on behalf of the Committee and Mr. 
Carmichael, on behalf of Sir Robert Peel, an inter- 
view took place between these two gentlemen at 

or, Sir Robert Peel’s estate. Mr. 
ews furnished the Committee with a written 
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and were of opinion that no injury whatever would be done | latter was certainly ‘a éndition to which thé "Town ]' . THE WHITWORTH GUN. ~ 
to Drayton Manor. Under these circumstances, the idea of | Council of Birmingham could not have assented ;| Sm Joserm Warrworrt has advanced the claims of 
purchasin yton Manor could not, as he well knew, be his system of ordnance to meritorious recognition another 


aut TrOposi 
indeed, did not know whether Sir Robert would entertain any 
proposition from the Committee, but suggested that the 
Committee should offer a round sum for land required and 
compensation for residential and all other damage. I 
answered that as the Committee had conscientiously arrived 
at the conclusion that the residence would not be injuriously 
affected, it was im ible for them to estimate the sum 
which might be sufficient to remove Sir Robert’s opposition. 
Could Mr. Carmichael offer any suggestion on this point? 
Mr. Carmichael then referred to the estimate in the report, 
and feared that no agreement could be arrived at, as even the 
valuation of the land scheduled appeared much too low. 
The Midland Company, when they made their line through 
the estate paid a sum of money which came to 300/. an 
acre on the fand taken. The railway,was a benefit to the 
estate, but the sewage scheme, on the contrary, could 
not, under any circumstances, benefit the estate, but 
must most injuriously affect it. Mr. Carmichael was par- 
ticular in assuring me that’ he did not know the views or in- 
tentions of Sir Robert Peel, but ultimately suggested that the 
Committee should offer Sir Robert Peel a round sum of 
100,000. We on the understanding that I was to 
report to the Committee the substance of the conversation, 
and that as he would be in Birmingham in a few days he 
would call at my office to ascertain their further views upon 
the subject. r. Carmichael called here on the 22nd of 
January, when | informed him that I had reported the sub- 
stance of our conversation to the Committee, but that the 
views of the two parties appeared to be too divergent to offer 
a reasonable hope of arriving at any arrangement. 

Now, although the Committee had no positive 
offer from Sir Robert Peel, they had a recommenda- 
tion from his agent to offer a lump sum of 
100,000/. for 297 acres of land possessing only an 
ordinary agricultural value. This would be 150 
years’ purchase. 

The negotiations with Sir C. B. Adderley were of 
a very similiar nature, but adyanced to a much 
further point. What took place was this; The 
town clerk of Birmingham, Mr. Mathews, and Mr. 
Hawksley, C.E., went to Leicester, and there met 
Mr. Miles, a well-known surveyor, and Mr, Payne, 
Sir C. B. Adderley’s London solicitor. At this 
meeting the following provisionial agreement was 
drawn up: 


Agreed that any terms settled should be by way of recom- 
mendation only, to be confirmed by principals. Agreed that 
centre line of intended conduits shall follow centre line on 
deposited plans through No. 75, Curdworth, and through 
Lea Marston and Kingsbury. Land taken for easement 
through Hams estate to be sloped down at 4 to 1, and soiled 
80 as to restore the surface for convenient agricultural use of 
tenants. Fences to be restored when injeres b laying pipe- 
way. Agreed that no artificial manure or hemeat works 
for manufacture for sale to be established on the part taken 
from the Hams estate, but this prohibition not to extend to 
manure required for use on lands leased. Agreed that all 
lands scheduled on deposited plans belonging to Hams estate 
are to be included in the lease; also 62 acres 2 roods 33 

erches cut off on the other side of the canal, and Sir C. 

dderley to have option for next three months of compelling 
the Corporation to take the property at Lea Marston, No. 
54 to 63, both inclusive, on the Adderley estate plan. After 
much discussion it was ultimately arranged to recommend 
pee settlement on the following terms:—Lease for 

00 years. Rent 26402., including the 62 actes 2 roods 33 
perches cut off, and the 18 acres odd at Lea Marston, and 
also to include the easement of a conduit. If the 18 acres 
odd not taken, 5/. per acre to be abated. Minerals to be 
reserved to lessor, but, if gotten, surface not to be disturbed. 
Timber to be at Corporation option, either paid for at valua- 
tion or cut down and removed by Sir Charles; and in the 
latter case to be stocked. Tenants to be compensated. Par- 
sonage at Lea Marston to be rebuilt at cost of Corporation, 
on site to be provided Sir Charles Adderley, and to his 
satisfaction. All costs and ex of Sir Charles Adderley, 
as well in Parliament as in Chancery, including surveyor's 
fees, and including watching bill up to Royal assent, to be 
paid by the Cor tion. The above terms, including those 
set forth in the basis of negotiation tery by the Town 
Clerk to his sub-committee on the 8th inst., and including 
proper provisions for charging the rent on the rate in priority 
to any m e charges to be created by this bill, to be 
embodied either in a t or cl ; the agreement to 
be settled in case of difference by Mr. Joseph Waley, and to 
be scheduled to and confirmed by the Bill, and the clauses to 
be settled by Mr. Reilly on of both parties. On agree- 
ment being si and clauses settled, Sir Charles Adderley 
to withdraw all opposition to the Bill. When Bill passed and 
works under it executed, Sir C. B. Adderley’s Bill and infor. 
mations in Chancery to be dismissed at expense of de- 
fendants. 

A few days afterwards Sir Charles Adderley con- 
firmed these terms of agreement, but the Sewage In. 
quiry Committee declined to accept them. Had the 
Committee confirmed these terms, it is not likely that 
their conduct in so doing could have satisfied the 
ratepayers of Birmingham. The rental demanded, 
namely, seven guineas per acre for ordinary agri- 
cultural land, was about three times the real | 
value, Then there was the reservation of the 





as it would place them in the predicament of spend- 
ing nearly, if not quite, half a million sterling to 
take sewage to an estate liable at any time to be 
undermined, and to suffer those subsidences common 
to all mining districts. The preservation of the 
proper levels for irrigation would be practically im- 
possible under such conditions, as the experience of 
water and gas companies in mining localities has 
proved. ‘The stipulation about the payment 
of all Sir C, B. Adderley’s cost and charges 
in Parliament and Chancery, is one bearing very 
strongly on the question under consideration, When 
Sir C. B. Adderley. confirmed his agreement, 
he formally undertook to withdraw all opposition 
to the Bill, provided he received his own valuation 
for his land, his costs in Parliament and Chancery, 
and an undertaking from the corporation of Bir- 
tenants, &c. The very important question here 
arises as to the scope and meaning of the standing 
rule of the House of Commons, which is thus laid 
down in Sir Erskine May’s book on “ Parliamentary 
Practice.” ‘In the Commons it is distinct rule 
that no member who has a direct pecuniary interest 
in a question shall be allowed to vote upon it; but 
in order to operate as a disqualification, this interest 
must be immediate and personal, and not merely of 
a general or remote description.” Mr. poet 
Abbot thus explained the rule on the 17th of July, 
1811: ‘This interest must be direct pecuniary 
interest, and separately belonging to the persons 
whose votes were questioned, and not in common 
with the rest of his Majesty's subjects, or on a 
matter of State policy.” 

Were these right honourable legislators con- 
travening this rule by speaking and voting against 
this Bill, at the very time when they cosh bona 
ing for the very utmost penny they could extort as 
the price of non-opposition rep the House of 
Commons can decide any point affecting its own 
rules, but every one can form his own opinion as to 
abuses liable to arise when the same persons act as 
assessors of their own damages, and as judges of the 
final court of appeal, Ordinary deference to public 
feeling ought to prevent a member of Parliament 
from sitting in judgment upon, and voting against, 
a Bill proposed by persons with whom he was 
carrying on a pecuniary negotiation on that very 
Bill’s provisions, and against whom he was also 
prosecuting a Chancery suit on the same ques- 
tion. The position in which the Corporation of 
Birmingham is now placed is a peculiarly trying one. 
After an expenditure of 10,000/. in the endeavour 
to pass a Bill through Parliament, such Bill having 
been defeated by what the Corporation believe to be 
invalid votes, they find themselves pressed more 
hardly than ever the Court of Chancery, the 
town lying now a two separate sequestrations, 
at the suit of the Gravelly Hill Relators and SirC. B. 
Adderley. In fact, the Court of Chancery says: 
‘*You must and shall remove this nuisance at no 
matter what cost.” Parliament, on the other hand, 
says: ‘‘ We refuse to grant you the authority to 
remoye it.” The Corporation are thus on the horns 
of a dilemma, Very strenuous exertions are being 
made to satisfy the terms of the injunctions to the 
utmost extent possible before the next hearing of 
the case comes on. Having made several personal 
inspections of the Sewage Works at Saltley, we 
shall be able to furnish our readers with full par- 
ticulars of the alterations made and in progress. 
Buildings and plant are being erected to carry out 
General Scott’s process on an extensive scale, some 
excellent cement having already been made from the 
sludge of the Birmingham sewage. 

Under Mr. Hope’s directions, special steam plonghs 
are being prepared for the Lied ge of rapidly 
forming ‘Sap trenches into which the_half-fluid 
sludge will be run, and then covered by the next 


sewage farm is now going on, and the River Tame 
is being improved by means of walls and embank- 
ments. It is proposed now. to treat all the sewage 
with some chemical process; the selection of the 
particular process being. still an o uestion. 
General Scott’s seems most likely to carry the day, 


Inrencoton1at Rartway.—tThe last rail of that portion of 
the Intercolonial Railway which unites the railway system 
of New Brunswick and Nova Scotia, was laid on the 29th 
ultimo, A car was expected to over the road on the 
5th inst., and the connecting link between Amherst and 
Truro will be formally for traffic two weeks later— 
Oct. 21, or thereabouts. ‘Inte 
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timber and the right of getting minerals. ‘The 


sioners will shortly make a tour of inspection over the line. 
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were witnessed by Colonel Campbell, R.A., 
on the of the Director of , and a 
other English and foreign officers and engineers. 





DRYING SEWAGE. 

On Friday ming ar “ there bas Ae gig 5 at the 
Borough Sewage Wor jicester, to wi operation 
the drying ‘apparatus designed Messrs. Milburn and Co., 
Limited. This invention has ing whatever to do with 
any of the rival processes for the ipitation of the solid 
matter from the liquid sewage, intended by drying 


the volume of the sludge or muddy deposit{80 per cent., with- 
out interfering in any way with its ical combination. 
The apparatus in question consists of a hot hearth of ‘sheet 
iron heated by a furnace fire placed beneath it. On this 
table there travels a framework of s Gin. 
to 12 in. apart and fitted with pulyerisers, so that it looks 
like a Venetian blind laid flat upon the As thi 
framework moves to and fro (6 in. one way and 6 in. the other), 
it varies its motion with its journey; in its downward 
journey the edge of each lath scrapes the iron table so as 
to prevent caking, but as it journeys upwards they acquire 
by the agency of a series of cranks a slight undulatory 
motion, the.importance of which will be seen by and bye. 
The solid sewage, thick and slab, flows in at the u end 
of the hot hearth, and the frame eg & ulatory 
motion upwards, the matter is cut by the lath, and on 
the return of the frame is carried 6 in. down the hot iron 
floor. The frame then goes back so that the first lath may 
take another slice off the solid while that which it 
has left in front is taken in the rear by the second lath, and 
is so carried between parallel and parallel until it has 
passed over the whole length of the heated floor, being dried 
i in i assage from one space to the other. 
On arriving at the of its journey it is in a fine powdered 
condition, and altogether inodorous, so that it ma 
into sacks and sent to any part of the country. Eight tons 
of the thick sludge yield about 1 to of the pulverised manure. 
About four hours intervenes between the time at which the 
sewage gets upon the hot hearth and the time when it leaves 
it,, for so slight is the rise of the laths in the undulating 
motion described, that they will not pass over particles 
larger than a small bead, thus these are kept back until 
they one ak Hees © g the edge of the 
lath and the surface of the a i 


in the 24 hours, yielding from 3 tons to 
and powdered manure. The furnace 
less than a ton of slack coal per 24 hours, which 
Leicester, in ordi times, about 8s. 
present selling at about 12s. per ton. 
return of manure for such a slight cost, 
sanguine expectations of the patentees. 
nil, and all the offensive vapour which arises from 
ing of the coy ger can be carried into a large shaft, and so 
consumed by waste petted nnd The 
drying of the wet deposit or “ sludge” has hitherto been the 
t difficulty, both in an engineering and sanitary senso; 
ut we are informed that with suitable machinery for feeding 
the apparatus and for removing the dried stuff, that the 
total expense of making the wet it into the dry manure, 
race, Ba labour, wear and and tear, should not, by 
Messrs. Milburn’s system in ordinary cases, exceed 6s. for 
every ton of dry produce. 
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Cotton Manufacturing in Canada.—A joint-stock company 
has been formed at Montreal for the of establi ing 
a cotton factory on the splendid water privilege of the Nort: 
River, at St. Andrew’s, Argentine. 


Tasmanian Railways.—Traffic has been resumed on the 
Launceston and Western Railway in Tasmania. About 800 
men have been set to work upon the construction of the 
Tasmanian Main Line Railway from Hobart Town to 
Launceston. 

Belgian Coal.—The exports of coal from Belgium in J 
amounted to 338,000 tons, as compared with Sioa pone 
July, 1871, and 327,000 tons in July, 1879, In the first 

exported coal to the 


seven months of this year Belgium 
extent of 2,658,000 tons. 
The Australian Mail Service.—The New South Wales pa 
House of Assembly has agreed to a vote giving a conditional 
ice vid San Francisco. An attem 


the 


su) to a il service 








- Fe naval archi- 
is stated to be on way out to superin- 
“4 Chinese 


t phy armed The | 
navy is manned i sea f marines train 
onket foreign drill instructors. ‘The “he men are to be 
armed with improved new rifles, and 


1D 


fi 

Seaton the vessels 
St ae ae ee Experiments 
in the use of torpedoes are also being e. These warlike 


this | Preparations, it is surmised, have some connexion with a con- 


a attack on Japan at the first convenient oppor- 
ty. 

Turkey in Hurope Railways.—The Tchataldja section of 
the Turkey in Europe Railways has been brought into work- 
ing. It is the first link in the chain of iron roads which is 


one day to unite the Turkish railway system with that which | 


exists in Western Europe. 





NOTES FROM THE SOUTH-WEST. 

The Price of Gag—The directors of the Pontypridd Gas 
Company have given notice that the price of gas to con- 
sumers will be advanced from the beginning of next month 
from 6s. per 1000 feet to 5s. 6d. This has caused great dis- 
satisfaction in the town. 

Great Lock-out in South Wales.—At the iron works and 
collieries in the Merthyr and Aberdare districts, a notice to 
terminate all existing contracts at the end of four weeks was 


issued on Saturday morning; and, worn-out authority, it is 
said that the same thing has been at every establish- 
ment if Glamorgan and Monmouth. The coalowners and 


ronmasters met on Friday, at Cardiff. 


Sewage of Taunt It is understood that a Government 
Commissioner will be sent down shortly to Torquay in order 
to take evidence on the sewage question, upon which there 
is so much diversity of a The odours from the sea 
weed are — by the rea wae em eg — to be 
evidence of the existence of sewage pollution. Happily, the 

dical men declare that the town was never healthor? 

River Pollution.—Dr. Frankland, F.R.S., and Mr. J. C 
Morton, two of Her Majesty’s Commissioners for inquiring 
into the best means for remedying the pollution of rivers, 
will hold a public court, at Cardiff, on Wednesday, October 
16. The town clerk is engaged in procuring evidence re- 
specting the pollution of the river Taff. 

A Collection of Metals.—The Marquis of Bute is preparing 
for the Philadelphia Centennial Exhibition of 1873 a com- 
plete assortment of metals and ores from Wales, the county 
of Durham, and the entire basin of South Wales, including 
Monmouthshire. 

Neath Abbey Coal Company.—This company have an- 
nounced, by circular to their customers, that “a still further 








rise in wages compels us to advance our coal 1s. per ton, | pected 


which advance will be on all cargoes after the vessels now at 
our wharf are loaded.” 4 


NOTES FROM SOUTH YORKSHIRE. 
Albion Steel and Wi Company (ubmeeg) ; 
The Albion Stee ire 8 
The well established business of Messrs. R. and G. Gray 
carried on at Pond Hill, River-street, and Saville-street, 
Sheffield, has this week been transferred to a com on 
the limited liability Compe with a capital of 150, 0001, in 
10,000 shares of 157. each. The vendors tee an 
average dividend of 124 per cent. 
The states that a new 
Wav yee tem) tateling Clgreptie ahd 
wire ; ing te ie an 
wire end erinoline steel. 
New Water Works Reservoir 





annum for four years, 
has recently been erected 
300 tons of 
bu ine cable 


—On 


storage reservoirs which is When 
this reservoir and the one at are completed, the water 
supply to Huddersfield will be on a more abundant and better 


than at present. 
Coal-Outting Machinery in South Yorkshire—The com- 
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NOTES FROM THE NORTH. 


report, price being as 

on the 2nd inst., and falling aa low as 120s. 

Friday the tone was feverish and very ° 

quotations were for cash parcels, but there we numerous tran- 

sactions at much lower rates for Sey eee eens tho 
seller during the ensuing three months; and a very lar 
it is at t open and in course of adjustment in t: 





market. The ironmasters generally have reduced their quota- 
tions for No. 1 v lenly; Coltness has fallen from 
167s. 6d. to 140s. Other brands have receded in much 


the same proportion ; but there appears to be a degree of 
steadiness and a little more businesss doing at the reduced 
quotations. Moderate Is of makers’ iron are still being 
ordered out of store yong - ion and shipment ; 
‘at the same time about 800 tons to 1000 tons per day are 
being sent in by operators for a fall, who are producing 
warrants as rapidly as possible to meet their te. 
| yesterday at 123s. 6d., and business was 

done up to 126s, 6d., which was the closing quotation. At 
the ors a there was a marked. degree of quietness 
with busi at 127s. 9d. to 127s. 6d. cash, and the market’ 
closed easier, s. Last week’s shipments of Seotch 
ig iron amounted to 12,071 as i 16,379 tons in the 
corresponding week of 1871. total increase in the 
shipments for the present year at the close of last week 73,257 


tons. 

Ferrie’s Self-Coking Blast Furnace.—Negotiations have 
been concluded between the Coltness Iron Company and the 
Dalmellington Iron we any, Mr. Ferrie for the right to 

i nace. » whole of the furnaces, both at 
will be adapted to the Ferrie 


that before Jong one or two will be blown out, 
so that the necessary alterations ma: r. 
Ferrie is altering another of the old at the Monk- 
land Company’s Works ; it is that it will be blown 
in before the end of the present year. That gentleman is 


with the and 
furnaces, as he hopes to heat them by it without the use of 
additional f 





Ransome’s Anrrricran Stonz.—On Thursday, October 
8, a number of gentlemen, including amongst others, Genera 
‘H. Y. D Scott, Sir G. Scott, and Mr. 
Thomas ter, Q.C., paid a visit to the works of the 
Ransome’s Patent Stone pany, East Greenwich, where 
they were met by Mr. Bessemer, the chairman of the 
company, and Mr. ick Ransome. The various pro- 
cassie of maanufactere were exhibited, and some very fine 
examples of finished work, others an Apcenite 
fountain in various ne ikea 
wi 
the production of which now forms a special feature ot 








manufacture at the Patent Stone Company’s Works, were 
subjected to some severe tests, which they withstood satis- 
factorily, and to which we shall take an early it 
of referring. Several cubes of te were also sul 

to tests, in order to ascertain power of resist- 
ance of compression. 
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meter, the strok 

drives a two-bladed Gri 
with a pitch variable 
pitch being 9 ft. 11,in., 
is 1 ft. 9 in. 

The vessel on the day of was fully , and 
had on board 92 tons of coal, the draught being 7 {t. 6} in. 
forward, and 8 ft. 10 in. aft, or a mean draught of 8 ft. 24 in. 
The sea was smooth, and the force of the wind “2.” The 
following are the results obtained : 

Indicated Horse Power. 


Starboard engine ; high pressure cylinder 
Ow 


” ” » ” 


Port engine; high or cylinder ... 
” ” w ” 


n” 


te indicated horse power és 
Agerees Mean Indicated Pressures. 


Starboard engine ; = pressure cylinder 
ow 
high 
” ” low ” ” 
Load on safety valves (by Salter’s spring 


24.575 Ib. 
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24.288, 
9.716, 


n” 
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n” 
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lance) ... be 
Mean pressure during trials oes 
vacuum ; starboard engines 
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mean 


speeds. 


1st mean 


Observed 
i speeds. 


! 
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Run. Revolutions. time. 


| 





min. sec. 
4 41 
22 
47 
12 


8. 136.44 
P. 151.17 
S. 145.60 
P. 149.52 
S. 144.26 
P. 149.05 
S. 122.63 
P. 126.11 
8. 143.38 
P. 147.66 
8. 142.02 
P. 145.85 


S. 139.053 
P. 141.893 
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16 





True 
mean 


Common 
mean 


It will be seen from the above i that the engines 
of the Frolic developed more 7} times their nominal 
horse power, another instance, of the wee em ge ee 
of that measure of power as at present adopted. power 

pecified to be obtained by the engines of the Frolic was six 
times the nominal or indicated horse power but, as we 
have seen, this power was very far exceeded, and Messrs. Penn 
and ~~ are to be congratulated on the result they have 
obtai: 


Mean. 10.673 























THE “NOZZLE” BOILER. 
To rus Epitor oy Encinasnine. 

Srz,—I am not interested in any boiler patent, nor am I 
connected with anybody who is, but I cannot resist asking 
permission to say a few words on the subject of your corres- 
pondent W. E. I's letter in last week’s EnoinzERine. 

It appears, then, that for some time a correspondence has 
been going on in your contemporary, The 
boilers, started by an anonymous writer, w 
certain boiler Spamtee out to be the patented invention 
of your contemporary’s editor! ! 

Now it has struck me asa very remarkable thing for an 
mt morn fn ree hncntnmrdh nd tre 
his own paper anonymous ents, water 
being at } wpe. dnd Ceoen upon other people’s inven- 
tions; and I cannot but feel, very strongly, that a corres- 
pondence of this kind will its own valuation to the 
minds of all sensible persons. whom do these anony- 
mous letters emanate, and what is there to show the disin- 
terestedness of the writers, or their qualifications for express- 
ing opinions entitled to any i ion ? These, | take it, 
are questions which must inevitably force themselves to the 
notice of a reflective reader. 

I have acer to trouble you eS these ap oe not 
by way of expressing an inion w as to respec- 
Urelmerta of demente f the several kinds of boiler, refered 
to in the correspondence, but simply to show in w ight 
the anonymous letters in The Engineer are likely to be re- 
garded by those who like myself, admire impartial journalism. 

Yours obediently, 

Brixton, October 10, 1872. J. A. Frveasn. 


Tue Harvey Torrspo.—His Majesty the King of Den- 





STEAM STONE BREAKER. 


CONSTRUCTED BY MR. HENRY MARSDEN, ENGINEER, LEEDS. 








We illustrate above an arran t of stone breaker 
driven by an engine directly attac i i by Mr. 
Marsden, of Leeds. At the recent show held by 
Agricultural Society at Cardiff, Mr. Marsden exhibited a 
stone breaker having an engine fixed on the same frame, but 
in that case the engine was of an ordinary vertical fixed 
at the end of the machine. In the arran t we illustrate, 
however, the steam cylinder is placed icc, and the 
piston is provided with two trunks as shown, there being no 

ide bars. Tke rockin level of the stadhine fo esnnetted 
Siveet ly to the pi while in the ite direction a con- 
necting rod is off to the crank as shown. The 
attachments in this case are very direct, and the whole 
arrangement is extremely simple. 
noun aa bE. sewed th ) manent By 

wn i at it is u lor us to 
describe tatty dendpasiien ane of their merits here ; 
but we may point out that Mr. Marsden has la’ intro- 
duced a new form of toothed connexion between arms 
of the rocking lever and the toggle bars, which we also 
illustrate in the annexed engravings. It will be noticed that 
one of the features of the arrangement of machine we illus- 
double reciprocation, or to and fro motion, for each single 
stroke of the engine. 





THE MACHINERY OF SHIPS OF WAR. 
To tus Eprror or Enxeineerine. 

Stz,—In the last number of Naval Science there is an 
article on the “‘ Machinery of Ships of War.” The writer 
does not seem to have quite made up his mind as to which 
type of engine or boiler he should advocate, though he has 
a strong regard for the “box” boiler, with 20 or 30 Ib. 


He admits the superiority of the compound engine in an 
economical sense, when steam of 60 Ib. i 
(though tried in the Admiralty fashion), But on 
hand he gives some i of a late trial between two 


i , about 
praised a yooth part 











of he would have cause to alter his opinion respecting 
has some hesitation in accepting the boiler with 


the risk 
The writer 
60 Ib. or 70 Ib. of 


which has been tested, 
bt about the tubulous ye 


diameter will stand well. Forced draught, 


be applied, but 
the writer 


on no account the 
adds is the favourable mode in the navy. 
with boilers. 


No steam must be wasted 


Iam not 


of 100 horse power. 
October 7, 1872. 


opposed to the 
simply madness to ‘ad 
nominal horse power, before they have been 


the 
is plan, for 


3 but it is 
Y of 1000 
with engi 


Yours, &c., 
Mazrnz Evcinzer. 
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INDIAN RAILWAYS. 
To tue Eprror or ExciIsEeRrine. 

Srr,—I am obliged by the insertion, in a recent number, of 
my statistical Tables as to the construction, cost, receipts, ex- 
penses, and net earnings of the Indian railways for 1871, as 
wolan Set yeas leading article thereon calling attention to 

is important subject. : 

If not ing too much on your kindness, I should be 


to the and more complete de- 
velo of the railway omen especially during the 
last Captain Tyler, in his report to the Board of 


receipts have increased from 11,697 
the goods receipts from 12,258,845. to 24,115,1591., ob yee 
a a ee ee to 
15,537.. The Indian system is at present but partial, and in 
its i ° 

I may further point out that you are in error when you 
peak with sapal te: lodin, of absence of “ competition 
and the adoption of exceptionally high rates for the tran 
of both passengers and freight.” It is true there is not much 
at it of competition among railways, hut there is active 
oak uaneen competition by water, sea, river, canal, 
Mr. Danvers refers to this in his recent report, where in 
—- the falling off of the traffic on the East Indian 

ilway he says: “ Boats were in the early part of the year 
co with the railway between wey os and Calcutta. 
In case of the Bombay, Baroda, and tral India Rail- 
way Company the competition by sea is severely felt, and 
notwithstanding repeated reductions in railway rates, 58,810 
tons of cotton were brought by sea to Bombay during the 
year 1871, as compared with 29,345 by railway. 

As “ exceptionally high rates,” the fact is just the 
—e In this country, the passenger fares-are, say, 
nearly per mile Ist class, 2d. for 2nd, and 1d. for 3rd, 
travelling 34 per cent. were of the two 
higher classes. India the fares are for Ist class about 

., for 2nd class an av of about 1d., for 3rd class on 
some lines jd. and on-some $d.; and the two higher classes 
form only 4 per cent. of the total number of travellers. 

With to goods rates (as with passenger fares) I 
think it be found, that with the exception of those for 
coal and minerals (travelling in full train loads) they are 
decidedly lower in India than in England. Your inference 
that because the train mile receipts in India are greater 
than those in England, therefore the charge to tra- 
vellers and traders must be greater is fallacious, and you 
have not taken fully into account the difference in the cir- 
pew rary “ag eee of =: two gre a Here for 
example, the lines are crow wit i ing at 

igh i nye Bt 


and of the passen 


& 
! 
: 


juded, 

I believe the 5 ft. 6 in. gauge was originally fixed upon for 
Indian railways, with a due regard to the experience of rail- 
ways at home, and the bulky products which would have to 
be conveyed over the Indian lines. It is a fair mean between 
nay, args of 4 ft. 8t in., adopted originally 
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unhampered and unhelped 
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If the question as to the best gauge for India had to be decided 
afresh to-day, I don’t know that a wiser or better decision could 
be come to. Land there is not wo valuable asin the old eountry, 


E 
E 
E 
n 
4 
F 


trains, and 
crossings and sidi ang Soe 
In the second point, no question that 
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where, as in India, it is important to work goods and pas- 
senger traffic in one train, this question of haulage power is 
an essential one. 

Of course I cannot speak professionally on this matter, but 
Ihave put forward what seems to me the common-sense 
view of it. Anyhow I cannot but regard the introduction of 
@ narrow gauge into India as a mistake, and I fancy this 
view is gaining ground. 

I am, Sir, your obedient Servant, 
J. A. Baynes. 

41, Hampstead-hill-gardens, N.W., October 1, 1872. 

P.S.—Apropos of the question of , I see, by to-day’s 
Times, that the former decision of islative Assembly 
at Melbourne, in favour of the introduction of a 3 ft. 6 in. 
gauge, has now been reversed by a majority of 42 to 10 
against the break of gauge, and the new lines will now be 
constructed on the 5 ft. 3 in. gauge. J. A.B. 


Reprinted from “ The Times’ of 19th September, 1872. 
To tue Epiror oF THe Tiss. 

S1r,—The admirable résumé given by Mr. Juland Danvers 
(the ex officio Government Director) in his annual reports 
on Indian Railways (an abstract of the last of which, for 
1871-2, recently appeared in the Times) calls public atten- 
tion to this interesting and yer subject, and gives 
within the compass of a small blue-book more facts and 
progress and i 


He 
ale 
ii 
if 
il 












Z “A . 

pe ms S 
Ae 2 2 
™ iM 








: 
| 
3 


. This extension is on the Indian standard gauge of 
5 ft. Gin., and the weight of rail is 60 lb.to the yard. ‘The 
estimate for another short branch is about 35002. per mile. 
Time has yet to show whether the economy of metre 
gauge of 3 ft. 32 in. lately introduced by Government will be 
th «break of guage sgn 0 dvehinguinasof sling ortiv end 
with a o! 7 of rolling stock, and 
the difficulty as to t required for the carriage 
of most of the products of 

It has become the fashion of late years to condemn the 
guarantee system under which railways made their advent 
into India, but, with some faults admittedly attaching to it, 
it is greatly to be doubted whether in any other way that 
country could have been so easily provided with the railway 
accommodation it English capital, without some 
such security, wo' certainly have not found its way there 
for this purpose, and even with it there are only 390 native 
shareholders in India out of a total of 61,314. Under the 
guarantee system, money has been raised on fair terms, paid 
in as required, and spent under the joint control and super- 
vision, both here in India, of the Government and the 
com 

I. As to Traffic and Working.—On the railways in the 
United Kingdom the gross receipts for the year 1870 were 
45,078,1431., or 28997. per open mile, and 6.32s. per train 
mile, the receipts from goods traffic being nearly one-third 
more than those from er traffic, and of the passengers 
travelling, 66 per cent. were third class. 

On the Indian lines the gross receipts for the year 1871 
(excluding the Indus Steam Flotilla) were 6,080,709/., or 
11967. per open mile, and 8.65s. per train mile. The receipts 
from traffic were just double those from passenger 
traffic, while of the passengers, the first and second classes 
formed only 4 per cent. of the total number of 18,934,461. 
The total tonnage of goods was 3,405,429, or 670 per open 


mile. 

On the railways in the United Kingdom 169,067,372 train 
miles were run, or 10,881 per mile, compared with 
14,080,064z, or 2770 per open mile, on the Indian lines, or 
four on the English to one on the Indian. On the former 
9379 engines were employed, and each engine ran on an 
average 18,026 miles, and earned 4806/., while on the latter 
there were 1033 engines, which ran 13,630 miles each, and 
earned 58911. per engine. 


With to the working charges, the following is the 

comparison in total under three testa, viz: . 
: Per centage p.» train Per 
of gross . : open 


receipts, ‘Mle. mile. 
Railways in the United Kingdom 48.16 2.57 1897 
itt, odin He 53.43 


Ditto, aioe . aie 4.62 639 
The two ings of cost in which most of the Indian lines 
exceed the ish are maintenance and locomotive. In the 


former case arises chiefly from the frequent and heavy 
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repairs rendered by the monsoon damages, and the : 
cahanced cost of materia and skilled aioe sent out —- se APPENDIX No. 1. i 
this country. In tter (locomotive) it is principally} Tastz ox SPECrEtC ity or Goops CoxveyED OVER Bompay, Baropa, awp Cunrrat Inpra Raruway 
cecsunted Si by Che Sigey suit ae S ih coal, which tint (<u THE years 1871 ayp 1870). 
be used on many of the i 6 amo to about Giving the True Regulating Principle tional Railway Gauge 
278,000/. in 1871. This question of fuel accounted for about : Sar Seleating 6D 
45 per cent. of the whole locomotive cost on several of the Tasxe No. 1. 
pr saan pte a: 
ile on i ilways cost . : 
average from 1}d. to 84d. per train mile, on the Indian lines ofeach kind of| atel. Goods carried | cf? osch Glass of 
where native coal or wood is used it from 34d. to 84d., Goods. uring y' : Goods. 
and on the other lines it goes up to 11}d. per train mile. 
This fuel vam 9 “2, Rt per difficult ae higher 
wages to drivers and ski ies are, of course, higher Weight Cube ft. Weight |Cube 
in India than in England. Indian income-tax, fire insurance ee. per ton cube! 1 
fund contributions, and the expenses of the collection and t. in lbs.lin bulk. in Ibajin bulk. 
delivery of , make a heavy addition to the Indian work- 
ing cost. It is of the first importance that the best energies 10 224 
of the executive staff of the various companies should be con- ‘urniture ll 200 
tinually devoted to secure the utmost economy in working, 12 186 
combined with efficiency. oS | 612 186 
IV. As to Net Harnings.—These amounted on the rail- 140 
ways in the United Kin to 23,362,6182., or a return of 100 
4.41 per cent. on the whole capital cost. On the Indian rail- 
ways the amount was 2,844,080/., or about 34 per cent. on 
the capital spent on the open lines, as estima y Mr. 
Danvers, leaving an apparent deficiency of about 1} per cent. 
on the capital in respect of the guaranteed interest. But 
there is much to be said in relief of this representation. The 
railway system in India is yet in its infancy, and through 
communication across the Peninsula has only recently been 
secured, while there is still a great want of roads to stations. 
lt is difficult to state with precision the exact amount of 
capital spent on the open lines, and some of it has been raised 
at a less rate than 5 per cent. Trade has been dull and 
nant in India the last year or two. The troops and 
have been carried for Government at a merely nominal 
cost. Import duty has been paid on the vast quantities of 
materials sent out from this country for railway purposes. 
The value of land has been largely increased, and the Govern- 
i great landlord. cultivation of the country 
have been stimulated by the increased and increasing facilities 
for getting the produce to the market and the coast. Wages 
haverisen. Eastern —- giving 1 to activity; even 
caste is giving way, and the waste of famine is bemg pre- 
vented or abated by the facility of transmission of food and Jagree (Molasses) 
grain from the fertile districts of the country to the sterile. Kupas ( Cotton) ... 
Let the clear and unprejudiced eye take in all the aspects Mowra (flowers whi 
of the case, strategical, commercial, physical, intellectual, produce spirit) I 
ond menil, ~ then say, looking over the balance-sheet aie ae 
of the Indian Empire (even so far as railways are concerned), clarified us 
whether there is not @ decided balance to the good. Pray a 
excuse the length of this communication. " ; 
I am, Sir, your obedient Servant, 
J. A. Bayuus. 
41, Hampstead Hill Gardens, September 17, 1872. 


Explanation of Table No. 1. Appended to Colonel J. P. 
Kennedy’s 


Table No. 1 gives a classification of the goods traffic con- 
veyed over the Bombay, Baroda, and Central Indian Rail- 
way, 312 miles in extent, during the years 1870 and 1871. 
—— - “+ ea 48 varieties of & conveyed. 
Jolumns 8 and 4 show the proximate s ) vity, <a 
cube foot, compared with the bulk per ton of & kind of med 3 
goods. These columns are offered as the only test by which; 39 (Sand 
the fitness of different railway gauges, or the proper distance | 49 (Colour 
between the rails of the w track for the conveyance of| 4) | Bricks 
traffic can possibly be estab: , a8 effecting the relation | 49 |Stone 
existing between the bulk and weight of the prevalent; 43 | Moetal 
— ——— to be conveyed ee’ country. These 
columns show that the fitting gauge for the conveyance of 176 12 
light products must be wide—that for conveying hea ——— a 
minerals may be narrow, whilst the wide gauge suits bot: Averages and Totals ...| 28 202,910 | 15,816,617 380 75 287,142 | 17,700,655 
light’ and heavy. They qeore that the 5 ft. 6in. gauge, 
established for India in 1861, was the most suitable that r e 
could have been selected; whilst a 3 ft. 3 in. gauge, now | ment of a waste district! The right course in that case is to : uare of fifteen, or 226 crossings in a day, an utter im- 
sought to be established, would not merely introduce the | construct, when necessary, & smooth carriage road from ! ‘ 
tuiwonvenience of a break, as in England, but, in addition, | the most convenient station of the nearest railway, and laid who lays down a line of railwa 
inflict a serious wound on the commerce of the country, by | out upon the best levels that the country will admit, to secure ides s' 
providing a wholly unsuitable means of transport for the | the power of ultimately laying down rails to the proper 
products to be conveyed. national gauge, but placing upon the road, ix the i 

The first seven kinds of products in Table No. 1 comprise | Thomson’s traction engine and trucks wi rails. 
goods of the ‘ a road, furnished with its train complete, need t 

Cubie feet Aggregate | than 500%. to 1000/. per mile, exclusive of large bi 
, per ton. of tons. | when the district is developed up te the requiremen 

Lightest specific gravities, from 224 to 90 47,553 | regalar railway, the rails can be laid down, and 

The next 15 kinds, 8 to 22 80 to 50 119,952 | traction engine, with its train, can be moved forward 

The next 14 kinds, 23 to 36 45 to 25 48,373 | other district requiring its tem i i 

ry — — = to 43 i 20 to 5 21,264 | or waste whatsoever. ve miles of im; 

the above 43 kinds making the entire year’s ——— can thus be put under a process of rapid improvement for what 
traffic varying in their qpealte gravities frota each single Pile would cost upon isthe oe j 
10 lb. to 448 lb. per cubic foot of bulk, and The plea of economy urged 
making a total of éte oat he «. 287,142 narrow ga lines for genera] 
are in eyery respect adapted for transport in the existing | delusion. ir complication, where there 
wagons of the 5 ft. Gin. gauge, whilst only the last 7 heavy | traffic requiring @ railway, would 
kinds of goods, 37 to 43, or less than one-tenth of the products, | even as Sagte lines, than those constructed 
would be suitable for a 3 ft. 3 in. gauge. gauge. The Table refers toa i 

The result of this Table show that the nine-tenths of | miles in length, with a ruli 
the ordinary traffic of populous districts consist of com- | this line we have not had 
modities applicable to the food and clothing, &c., of man, | through trains daily each way; 
requiring bulky space in the vehicles of transport, and this four through trains each wa 
applies equally to populous districts where minerals are pro- | track ; four through trains 
duced. The mine can be conveniently carried on a | si i 
medium wide gauge. The bulky-goods cannot be economi- 
cally conveyed on @ narrow which i 
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place in country entrusted to his pro- 
‘without undoing anything that has 
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in that case consist of double lines; mor can passengers, 
oxen, horses, infantry, cavalry, field artillery, or siege 
artillery be fitted toa narrow gauge. These must all be fur- 
nished with a wide through gauge line, whether short special 
branches on narrow gauge be for minerals or not, as in 
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Hitler 
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down a narrow gauge line merely to initiate the 








traffic line of the country. It is a most costly error to lay 
improve- 
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THE MOSCOW EXHIBITION. 


(From our Own Correspondent.) 
Moscow, 18, 1872. 

Tue Exhibition is now closed, and already many 
of the exhibits have been taken away, while those 
which remain are being speedily packed for removal. 
From the number of articles marked as sold, the 
exhibitors appear to have ome neeey fair business. 
As in my letter of August 19th I promised to give 
you further information respecting the Exhibition, 
I must now ask your readers to lay the plan, given 
on page 172 of your number for September, before 
them, and prepare, under my idance, for 
another and final stroll through the Exhibition. I 
propose to commence on high ground to-day, and 
will therefore — that we are standing within 
the Kremlin walls, a few yards from the entrance 
to building No. 85, and looking towards the river. 
The und hére may be described as an open 
lateau, about 90 ft. (at a guess) above the river 
evel. It is bounded on the river side by a cast- 
iron palisading, within which is a stone causeway 
extending as far as the Boroveetsky Gate. Its course 
is clearly defined by the inner line of the dark- 
shaded ground shown in the plan. From this 
— there is a rapid descent to the walls 

low, the slopes being covered with shrubs and 
trees, and looking very pretty. To the right, but 
standing a little back, is the Great Bell of Moscow. 
Then follow two churches and the imperial palace 
(the latter a very large building), facing the 
river. Taking ashort walk (also to the right) and 
looking before us, we have a fine view of a 
portion of Moscow. Most conspicuous are its 
numerous churches, with their outer walls of a 
pure white, bright pink, yellow, green, or blue 
colour, topped generally with green roofs, and 
in many cases surmounted with golden domes and 
glittering minarets. The houses are coloured much 
in the same way, and have usually either red or 
green painted roofs. Gardens and trees abound, 
and the general effect, taken as a bird's-eye view, 
is cheerful, and very picturesque. The contrast to 
some of our English manufacturing towns, or even 
to London itself is very striking, yet how truly in 
this case does ‘distance lend enchantment to the 
view.” Descend to the busy streets below, and 
the vision of beauty is soon dispelled. You find 
the streets crooked; the roads and pavements 
bad; the invariable plaster falling off in many 
places ; and cleanliness not by any means the order 
of the day. However, in justice to this ancient 
city, it should be said that there are many (both 
public and private) buildings in it which would 
adorn the fashionable quarters of any capital in 


urope, 

‘After this short digression let us proceed to the 
business of the day. No. 85, which is styled the 
Sebastopol Department, is independent of the main 
body of the Exhibition ; the charge for entrance is 
therefore extra. The ground plan of the building 
(which is a wooden structure of no icular 
beauty) is distinctly shown in the sketch. Thename 
given it‘at once explains the object of its construc- 
tion, which is to illustrate and supply information 

ing the Crimean war of 53 and ’54. The 
central hall of the building, which is supplied with 
® gallery, and lighted through the roof, has its 
almost completely covered with portraits of 
Russian officers who distinguished themselves during 
the war. There are full length life-size paintings 
of both the late and present Emperor and their 
royal consorts, and also paintings of two of the 
grand dukes in the same style. Let me here correct 
@ previous statement of mine respecting paintings, 
(to the effect that they were only to be met with in 
the -Naval Department) ; I have since found that 
there are a few of no great value scattered over 
various parts of the Exhibition. Had there been a 
picture gallery in a suitable situation, I think 

it would have been generally appreciated. 

In the department we are now considering the 
colours of many regiments, blackened with powder, 
pierced by bullets, and torn into a thousand shreds, 

in true military style, set off the pictures, 

and give the whole quite a warlike appearance. At 
either end of this hall, done in water-colours, is a 
very large view of Sebastopol, while below one of 
these views are hun ethos panes one evidently 
i e naval engagement of Sinope ; 

pictaring the distress among an 

French vessels during a terrific storm in the Black 
Sea. A good -of-paris model of the Malakoff 
Tower is exhibited in this room, and the battle of 


d | wood. It has a cylindrical 


Balaclava and other fights are illustrated in this way. 
The positions of the various troops, the forts of the 
Russians, and entrenchments and batteries of the 
enemy, are distinctly defined, while the course of 


sup) to fly out of their cells during the flight 
of / saps the bomb itself to saplsdoubeenatin, 
at least, so I understand it. 

Now we come to a v interesting exhibit, 


streams and undulations in the ground are plainly | nothing less in fact than a rifled brass cannon, cast 
seen. ‘The left wing of the building is devoted to|in the year 1615. England claims to have invented 
the department of sick and in war, all | the rifling of guns in the middle of the 18th century, 


that modern science has done to alleviate their 
sufferings being here well illustrated. There are am- 
bulances of many types, models of i in 
section, showing all the internal arrangements, 
means of ventilation, &c! ical instruments, 
suggestive of terrible o 

and medicine. Then the ‘methods of 
different kinds of gun-shot, sabre, and bayonet 


Lastly, a good sized sewing machine puts in ap- 
pearance, If that benefactor of mankind, the in- 
genious Howe himself, could but have a in 
the flesh, and visited the Exhibition, I think he 
would have been highly gratified, for the pet off- 
ee his genius in some form or other is con- 
tinually to be met with, it being more difficult ‘to 
say where it is not than where it is. “The right 
wing of the building contains further illustrative 
models of battles, such as Inkerman, a few good 
—- (one of them the charge of ‘the Light 

—— at Balaclava), another anatomical room, 
models of docks, &c. Then we have a gun 
and mortar in position behind the breastworks, this 
being a fac-simile of the reality, and also riflemen 
in effigy taking aim at the enemy through the in- 
terstices in the sand i 

Having gathered considerable information from 
this department, and gained a pretty good idea of 
what took place some seventeen years ago both 
within and without the walls of the far-famed 
a let us retrace our steps and gain access 
to the Exhibition proper. To do this we pay the 
necessary sum for entrance at F., and walking for- 
ward find ourselves in building No. 76, a 
wooden structure. I may here remark that all the 
buildings comprising the Exhibition, with the ex- 
ception of No. 63, described in my last, and the 
Riding School (which is, as you know, a permanent 
brick building, and possesses the famous roof in one 
great span), are of timber, but ornamented in the 
true Russian style. I will now trouble the readers 
to again refer to the plan. From this it will be 
seen that No. 76 is semicircular in form, and has 
two partitions radiating from the centre, which divide 
it into three semi-annular rooms, The reference tells 
you that this is the historical museum of the 
Military ps sesguemel It is to my mind (though I 
can boast of no great knowledge of these matters) 
a very complete one, and historical in the true 
sense of the word. ‘The outer semi-annular room, 
or gallery, contains a large collection of artillery 
guns, cannon balls, shells, hand-grenades, mortars, 
&c. Many ancient and curious specimens are here 
to be seen. 

It appears the first cannon was brought from the 
west of Europe, and introduced into Russia in the 
year 1389, but it was not until the beginning of the 
15th century that the Russians commenced the 
manufacture of artillery for themselves. From 
that time down to the present day they have been 
making them, both with and without the aid of 
foreigners, but never seem to have fully supplied 
the home demand, the deficiency being made up by 
purchases from other Euro: countries. ‘There 
are almost 300 exhibits in this room, all possessing 
more or less interest, but I must confine my remarks 
to a few of the most striking. Taking them in the 
order in which they are arranged, an old wrought- 
iron cannon first presents itself for inspection. ‘Thi 
gun is shown as'a type of those constructed in the 
15th viene 6 It is forged from plate iron, and 
strengthened and held together by iron rings, is 
14 ft. long, and has a 4 in, bore. Then follow 
cannon-balls of various kinds, One is termed a burn- 
ing or igniting ball, used in the 16th century, another, 
a large stone ball, weighing 190 lb., belongs to 
the 17th century. A wrought-iron | pepecrrarns 3 in. in 
diameter, of the 16th en 
54 in, in diameter, of the 17 

baster appear to have been used at one time in 
the manufacture of big projectiles, as there are 
several specimens here. A bursting bomb of the 17th 
century shows one what ideas of such things people 
hadin those days, The body of this bomb or shell is of 

cavity for gunpowder, 
and two other small cells for the insertion of 
with three fuses in all. The whole is 








wrapped round with canvas. The were 


tions,’ lint, bandages, half 
dressing. 


wounds are fully explained by models and pictures. 


an nhs 87 hyo | y 
century. Lead an 





but Russia contends that this exhibit is indisput- 
ably the original, the very father of rifled cannon, 
further lays claim to being the first approach 
to a breec r. It is 2; in. in the bore, which 
runs‘from end to end; The rifling consists of 10 
round ‘grooves. The breech end has a slot at 
ight angles to the centre line of gun,’ into which 
has been driven an iron wedge for closing up the 
through The wedge itself has been then 
run up with molten brass, It is 5 ft. 2 in. long, 
and weighs one-third of a ton. Supposing you still 
to be a little sceptical, let me take you a few steps 
further, and try and convince you ‘that there ‘is 
espe no ‘new thing under the sun.” What 
ve we here ?. Why nothing less than four embryo 
mitrailleuses. They are’so rudely.constructed as to 
give one the idea of their being antediluvian. When 
théy were:invented, and’ by whom, is not known, 
but we are'told they were used» by Peter the Great 
himself, and that he discarded them as being behind 
the times. How little he imagined the important 
part the same engine of war, mee by modern 
science, would play in the itary world of the 
19th century. As 1 have already remarked, there are 
four of these interesting exhibits. I will endeavour 
to describe each separately as briefly as possible. 
The first consists of a rather stiff revolving wooden 
frame, with a wrought-iron spindle, supported at 
each end by ings in the sides of the machine, 
To this revolving frame are securely fastened, at 
ve angles to each other, two sets (12 in each set) 
of wrought-iron gun barrels, about 5 ft. long and 
#in. in the bore. The touch-holes of these barrels 
are so arranged that all the guns in each set can be 
fired in one volley. To regulate the elevation at 
the time of firing, one end of the spindle is supplied 
with a toothed wheel working intoa catch or detent. 
The centre line of the revolving frame is horizontal. 
The second, or No. 2, is of the same construction as 
that just named, with the exception of its having 
instead of gun barrels, 25 small brass mortars, about, 
5 in. long and 2$in the bore. No. 3 is somewhat 
larger than the last; it isa four-wheeled gun carriage, 
carrying three tiers of small brass mortars, of the 
same dimensions as in No, 2. ‘There are 12 mortars 
in each tier, divided into sets of 6. Each set is fired 
as one volley. This machine possesses the same 
arrangements as the foregoing for regulating the 
angle of the mortars. No. 4, and last, is rather 
more formidable than the others, it carries 44 
mortars (of the dimensions already given) arranged 
in sets of 5 and 6 around the circumference of a 
horizontal wooden turntable, the central pivot of 
which rests upon a crossbeam that forms part of the 
frame of a carriage upon two wheels. ‘lhe means 
of altering, the angle of elevation are the same as in 
Nos. 1, 2, and 3. 

Passing by many interesting exhibits of fortress 
and field guns, we have arrived at: the far end of 
the gallery. Here we find a 9-in. steel gun, and 
samples of 1l-in armour plate. This gun, which 
appears to be well made, was constructed from a 
Yount model at the Perm Steel Gun Works, 
Russia. Charged with 45 lb. of prismatic powder 
and a projectile weighing 262 Ib., it is said to pierce 
a 6-in. plate at a distance of 4200 ft., and an 8-in. 
plate at a range of 2800 ft. Its weight is about 
14} tons. The1}-in, plate just mentioned has evi- 
dently been fully experimented upon ; it shows many 
deep indentations, and has one shot imbedded in it, 
the point of which projects through about 3 in. 

We have, however, already lingered too long in 
this section of the Military Department. Let us 
make a hurried inspection of the contents of the two 
remaining rooms, end pass out into the open air. The 
first of these is devoted to the historical exhibition 
of soldiers’ costumes for a period extending over 400 
ears. ‘The worthy individuals who condescend 
to exhibit upon their persons these varied costumes 
are all speechless warriors. Some of them bear 
their daily troubles easily, others were rather sad of 
countenance and stiff in the joints. Probably Madame 
Tussaud would understand their ailments. This 
room also treats historically the whole system of 
small arms. Here we have a rifled arquebuse, made 
by a Russian workman in the year 1661, several 
breechloaders, and a meng oy i all of the 17th 
century. The third room is filled with plans, pic- 
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d models of fortifications, &c., together with | Davis of the Orystal Palace is 
a pretty good collection of surgical instruments. in the sale of: mechanical 
ea 





: ing building No: 76, we pass Out of the en i 
ving bui o. 76, - 
closure — pron ireens causeway (already men- i "the day is 
tioned) and follow it until we come to the zig-zag I will 
or winding path. This we take, and descend to the taken refreshment ; let 
wall below, through the gate of the same, and | the Riding School. No. 30, to those who are fond of 
qebiien tb tk river quay. ian senath Shea: ais f vaeiehey Sees & treat in its way. However, a 
promenade until we reach No. 61. pon re ay wa f a peas mange ~ ee 
and ou will find this. place set apart ra impression as to the , gning " 
‘claim anid a’steam ergme it contains. A Belgian is the langest building in the Exhibition, and affords 
firm, whose name I forget, is the builder. Theiexhibit The ase. for the assortment of exhibits, 
isia double! ¢ylinder horizontal condensing engine } The fixix the main shafting for driving the, ma-}: 
about 35 horse power, I should say), and has a mo- | chinery bee to have at first a difficulty,” 
ifieation of Corliss’s valve gear; in other words, a} owing to re. being no floor, but sand several feet’ 
Corliss engine, but not of the original type. Thisen-|in depth, and it not bein allowed to attach any-| 
ine is not kept very clean, neither is it remarkable thing whatever to the walls of the building. 
for ita fine finish, but it works nicely, and moreover | The problem, however, has been solved, for we 
claims our attention as being the motive power | have before; us a line of shafting running along the 
which drives all the machinery in the Riding School. | Riding School from end to end. It is carried upon 
As the latter building is more than one-third of a| two parallel frames of timber joined at the top and 
mile distant, you will naturally ask how is this ac-} bottom by cross-beams; and well trussed from the 
complished. We shall see. The ine itself is] outside. Their foundations are embedded in the 
contained in a rather low wooden The fiy- | sand. A plank walk is formed between these wooden 
wheel shaft is carried through the wall, and has| frames, and the ‘machines disposed on either side. 
fixed to its outer end a driving pulley about 6 ft. in Let us walk up this central and see what we 
diameter. Close to the shed is erected a stont}can. To the left Platt: of Oldham, and 
wooden stage or framing, to which (about 20ft. from } Parr, Curtis, and , of Manchester, occupy 
the ground) are fastened suitable plummer blocks | @ — with numerous exhibits, both of cotton 
for catrying a short piece of shafting. This last | and en machinery, in the shape of spinning 
has firmly keyed to poe (aa mules, — machines, &e. The finish upon these 
ulley side by side, The drum is driven by a lea’ machines y maintains the reputation of the 
It from the engine shafting below, the grooved | makers, and excels an else to be seen in the 
pulley of course revolving at the same time. Be-| Exhibition. Mather and P. of the Salford Iron 
tween this point, and the nearest corner of the} Works, show @ large calico pi machine well 
Riding School, are erected five similar intermediate | made, A Corliss 12 horse power engine is exhibited 
wooden frames, carrying the same description of | by Messrs. Hicks, of Bolton, and Green’s economisers 
shafting and Y-pulleys. The average distance be-| are conspicuous in its neighbourhood. - These 
tween these frames is about 870 ft. Over the 'Y-| economisers are much used in Russia and give 
grooved pulleys, from one to the other, is carried | favourable results. Lilpop and Rau, of Warsaw are, 


“ee 


Fes 


Pe EPEESE 


E 
E 


He 
8 it 
HE 

q 


i 


ath} 

ell 

Z 

uF 
ul 
rel 


LE 
i 


: 

F 
ti 
Fs8 

ing 
i 


FS 
1 
[ 
Eg 
Hy 
I 


i 
ie: 


ed 

i 
i 
: 


f 
te 
it 
F 
f 


fl 
7 
‘ 
M 


AG 
i 
a 
t 
iE 


: 
| 
if 
i 


an endless wire rope, about ldin. diameter. The | represented by a small stationary engine and steam 


ulleys themselves are about 5 ft. diameter. At the 
Riding School a leather belt is again ne to 
complete the connexion with the shafting, which 
drives the machinery in that department. This ar- 
rangement, I understand, gave general satisfaction. 
Previous to its adoption, two portable engines, by 
Ransomes, Sims, and Head, and Clayton and 
Shuttleworth respectively, placed in sheds No. 32 
and 33, had done the work. 

I have sup that we have been standing on 
the bridge, No. 53, watching the working of the 
wire rope. Let us descend to the Second Garden, 
and walk forward to the Agricultural D ent, 
which we shall find on our right hand, It is num- 
bered 44 in the plan. These buildings or sheds (it 
will be perceived that there are several) are mostly 
open platforms with and without roofs. However, 
there is one of them better than its neighbours, 
containing within its walls sufficient materials to 
form a complete school of instruction in the science 
of agriculture. Space will not permit me to ena- 
merate.these exhibits, but I will endeavour to give 
you some idea of the agricultural machinery on 
view in this department. Garrett and Sons put in 
one of: their 8 horse power portable engines, and 
two thrashing machines. enodines, Sims, and 
Head have a good collection, consisting of singlé 
and double-furrow ploughs, corn screens, - 
ing machines, patent star rake, &c., and advertise 
themselves by two large framed photographs, one 
showing their 58 silver cups won at ploughing con- 
tests, another the medals they have carried off at 
various exhibitions. Hornsby and Sons exhibit 
several ploughs and rakes. In this region German 
ploughs are prolific. Farther on, Clayton and 

huttleworth are well represented by a thrashing 
machine, three portable engines, and a few other 
exhibits; then comes Johnston’s American self- 
raking reaper, rather a formidable weapon, and 
somewhat dan I imagine, for the driver, 
Howard's pl and self-acting horse rakes are 
not far off, Robey'and Co. have brought their 
iron-framed thrasher. In my last, I told you this 
firm had one of their traction engines on the Exhi- 
mee but not on view. I have since dis- 
covered that it mace almost daily ormances on 
the open space at the entrance to the Exhibition. 

Lastly, we may take a passing glance at a very few 
ods of Russian make, — varied and nume- 
rous ¥ a German of the name of 
Ofverums Bek. 


ee ee 


little information the 


ings in these parts, one of them, that devoted | te 


to the show of musical instruments, Professor 





pump. The ughton Copper Company, Man- 
chester, have a fine display of copper and brass 
tubes of all sizes. Not far distant is a potter show- 
ing his handicraft. Sitting on a stool, with his 
bench before him, out of which rises a revolving 


board, that has a vertical spindle carrying a fiy- | ' 
wheel at the bottom end, and kept in motion by | ¢ 


the man’s bared foot, he takes a lump of ye 
clay, dabs' in on the board, and with his ds 
alone very speedily mean a complete pot or pan 
little te a find i busily engaged, and 
e er we ers én ; an 

stilla little further hatters at their work. Many 
other small trades, such as i | turning, 
figure here, while hand looms are likewise in active 
operation. 

We will now in the other half of this building, 
that to the right- of the central . On 
this side there are comparatively few | 
motion, the majority standing idle. 


Corliss engine by a German firm ; Pooley and Sons’ 
automatic scales and weighbridges ; a wheel lathe 
by a cngian ta eben k- ay 10 horse 
wer engine eber, in ; filter press, 
iedel and Kemnitz Halle; while Rarether ‘aad 
Baudorf, of Chemnitz, show a double-headed 
main. Dedens ot Magtibans to ell poprenienall 
made. Buckau, urg, is w 
and among his exhibits is yet another Corliss 
10 horse power engine. I wonder if the inventor 
reaps any advantage from the adoption of this 
patent in Germany. ge a element, pot hen 
perceive, is pretty strong, though not represen 
its most famous tool-makers, As in other halt 
of the Riding School there are all kinds of things 
to be seen here. he bread- vine! 
needles, si 
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Tue breakwater comnbensed at Madras in 1835 
was, as was stated in our former article, 200 yards 
in length, and placed opposite to the Custom House 
in 20 ft. water, at a distance of 350 yards from the 
shore. Its total height was to be 25 ft., or 5 ft. 
above high-water mark. The plan adopted was to 
buoy off the line of the breakwater, and then to 
cast stones loosely into the sea along the site, lettin 
them take their own position ; and it was calcula’ 
that if carried upto 25 ft. in height, the breakwater 
would have a base of 75 ft., and a thickness of 15 ft. 
at the level of high water. Above this it was pro- 
posed to raise a superstructure 12 or 15 ft. thick, 
and Colonel de Haviland recommended that it 
should be the same height above the surface of the 
sea. It was also proposed to construct horns at 
either end of the structure, stretching out to sea- 
ward, with a view to direct the current of the sea 
towards the shore, and so to keep the space within 
the breakwater free from accumulations of sand. 
The papers on this subject were referred to Mr. 
George Rennie, who, in a letter of the 3lst De- 
cember, 1835, stated it as his opinion that. the plan 
proposed would not answer: As that letter con- 
tains some very valuable and interesting informa- 
tion, we give it here in extenso : 


Herewith I return you the packet of ‘the Madras news- 
papers you have sent me, respécting the breakwater pro- 
to be made at that place. I ‘have perused them with 
attention, and the result is my conviction that the plan pro- 
will not My «: for this opinion are 
are founded upon the experience acquired in the execution 
of the works at Plymouth, of Kingstown (near Dublin), of 
Holyhead, of Port Patrick, of Donaghadee, of Whitehaven, 
ides many public works of a similar nature in this as in 
other countries. The fap ps of —— breakwaters has 
been practised at a very ear i ; Ports of Alexandria, 
Tyre, and Carthage were partly moles, or break- 
waters, of loose stones, and in the time of the Greeks similar 
— were a 1 at the celebrated Port 
of Pyreous near ns, at Egina, Lemnos, Cyssus 
Milo, Naxos, Eubea, &.; and in time of the Romans 
the most famous artificial ports were Portus Lune of 
Hercules (now Leghorn), of Brundisi, Tarentum, of Misena, 
Puzzuoli, Nisela, Ravenna, Anesna, Ostia, &e., of which the 
latter represented the example of an insulated breakwater in 
front of the harbour. In later times the celebrated insulated 
breakwater of Civita Vecchia, of Trani, and Barletta, in 
Italy, and in more modern times the moles of Genoa, 
Messina, Rhodes, Cette, Nice, Antibes, Toulon, Valentia, 
Barcelona, C ma, Cadiz, Corunna, Ferrol, Rochefort, 
the Isle of Rhé, St. Jean a Leon, and lastly the famous 
insulated breakwaters of Cherbourg, Plymouth, and Dela- 
warre. Examples are not wanting, therefore, of moles acted 
be by the waves, either in connected or insulated masses. 
methods of construction adopted by the ancients were 
either by throwing large stones into the sea until they had 
formed masses of sufficient magnitude to resist the action of 
the waves, or by sinking masses of stones and cement held 
together by frames, as described by Vitruvius, or by jetties 
of piles driven into the sea as practised at Eubsea and else- 
where. The moderns have adopted the same methods, ac- 
cording to circumstances, and there seems no reason to 
deviate from the ancient practice, although several plans for 
the formation of breakwaters have been proposed and prac- 
tised by the moderns, as the masses of brick and cement 
sunk at Sheerness by the late General Bentharn, and which 
entirely failed, and the more absurd proposition of floating 
chests of wood and cast iron. The destruction of the cones 
at Cherbourg, and subsequently of the barracks on that 
breakwater, have taught the French several dearly-bought 
lessons. The most approved method of forming breakwaters 
has been to throw large stones, weighing from 6 to 10 tons, 
in the line of direction of the proposed breakwater, and allow 
them to assume their natural slope, which they-will do below 
the action of the waves, and the waves will perform the rest. 
But in order that these slopes may be formed, it becomes 
necessary to = such a base as shall allow for the 
natural slo th below and above water, and this expe- 
rience has shown to be the case both in the Cherbourg and 
Plymouth breakwaters. The original form of the Cherbourg 
breakwater was a prismatic figure, having-two natural slopes 
of 45%, and one sea slope of 8°. Experience has, however, 
proved total inadequacy of the Cherbourg breakwater as 
originally constructed in 1781. After the failure of the 
cones, inasmuch as that its dimensions were too feeble to 
resist the impulse of the waves at low water, and that it 
ooyune. 2 petteaen, to the roadstéeads between high and 
low water, ogerere of the work has been tripled, and 
in some cases q pled, since that period, and. when com- 
leted it is expected to have its summit raised 10 ft. above 
water, to havea natural slope of about 46° on its in- 

side between hi 








terior high and low water marks, a sea slope of 
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Depth at low water, 20 ft.; rise of tide, 18. ft, 
The above form has been found to answer most effectually, 
and to remain undisturbed during during the 


of the surface, and the previous 
the large stones with quarry rubbish has tended to consolidate 
the whole into one we, With regard to the expense 


t 
and other details of the P’ uth breakwater, I regret that |: 
=e to enter 


my time has been too much occupi 
t. But with reference to 1 


Whidbey, attem to diminish the ‘of the outh | 
bieakwrtor in the sao of 8 tol, did cotsasneed. “Theos 
PHOS Sion Rept anbas vindenssaned: od Bf 


The only further information wé have on the stb: 
ject of this breakwater, is a report by Captain 
Cotton, dated 11th November, 1837, from which it 

that the work had then been 

up to within about 8 ft. of the surface of the water ; 
but whether for its whole length, or for 4 portion 
of it only, does not appear, It also is stated to 
have stood ye cn 2 eaanage page sUus- 
pone d ing mu . It is-very clear, however, 
that the committee were divided in opinion as to 
the expediency of continuing the work, notwith- 
standing the urgent recommendations of Captain 
Cotton to the contrary. 

Whenever the subject of harbour accommodation 

for Madras has been taken into consideration, 
osals forthe improvement of ‘‘ Blackwood’s , 
bour” have been put forward, together with other 
schemes. Some reference to. this project. will not, 
therefore, be out. of Poms on the present oceasion. 
The originator of this scheme was the late: Sir 
Henry Blackwood, captain in the Royal Navy,’ who 
first broached. the subject; but, although bearing 
his name, the roads are not, and it.is believed, never 
have been, used by shipping. The site possesses 
great natural advantages, particularly during the 
north-east monsoon, as it is protected from the 
seas, which then break violently along the whole 
of the Coromandel coast. Blackwood’s Harbour 
(see Fig. 2) lies behind the Armogham shoal, about 
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45 miles north of Madras, with which place it. is 
connected by means of the East Coast Canal, The.| 
Armogham shoal runs fair with the trending of the 
coast inside of it, in a north-north-west. south- 
south-east direction pidge f miles, terminati 


14 ? 
off Point Pondy to the southward, where it closes 


greatest 
A of cut ite has been put over a considerable ; 
ame yey , hom oe part 


-} struction of a breakwater p 


year. The only apparent objections to the con- 
struction of a harbour at this place, are that, by 
removing the shipping so far from Madras, vested 
iotennaie-wenbhsik fa ered with, and it is be- 
lieved that-upon these grounds alone the scheme 
has not received . It may be of interest to 


; | ten years subsequently made to the Madras Harbour 
- | Committee hg construction. of such a work. by 


& compan: ovided support were given to the 
late e the Government, but.as. nothing 
was then done, it is reasonable to suppose that. the 
desired assistance was not given, 

The subject of a breakwater for Madras appears 
to have been again revivedin 1868 by the Chamber 
of Commerce at that port, and in the same year a 
committee was, f to.investigate the subject, 
and to inspect and examine any plans that might 
have been proposed for accommodation to shipping. 
This action appears to have been taken as a conse- 

uence of the injury done to the Madras pier in 

une, 1868, by the drifting against it of a French 
sailing vessel, which temporarily rendered that 
work useless as a means of facilitating the landing 
and shipping of cargo ; that accident having con- 
clusively shown the liability to similar damage to 
which the structure was exposed, and which was 
again repeated during the recent cyclone at Madras. 
As the question of affording harbour accommoda- 
tion for this port cannot fail to be again shortly 
brought under consideration, we shall now briefly 
describe the several plans which were, in 1868, sub- 
mitted to the Committee, 

The first plan submitted, and the one approved 
and recommended by the Committee was one by 
M. de Closets, a French engineer residing at 
Madras (see Figs. 3 and 4). This was for the con- 





parallel to the beach in 
seven fathoms at high water, and about 2000 yards 
in length, ‘The section proposed by -M, de Closets 
was one similar to that of uagrecniacnpas se 
water, and his proposal was to it wholly. 
of blocks of rough stone, which, tumbled into. the 
sea_in the direction of the breakwater, 
would be wed to assume the natural wage 
which the waves would give them, . Colonel Orr, 


ting | who sup ported M. de Closet’s. scheme, in. principle, 


him with regard to its proposed section, 








with the land, its northern extremity | some- 
what sheltered by Point Pennar. Within. 
there is an area of 10 miles by 4 miles, with good 


in ing. down. the sea slope to low. water only, 
shoal instead of t0.16. ft, below that level, and in raising 


its crest a few feet higher than his. In the accom- 
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ing sections, Fig. 4is that proposed by M, de| The annexed 7 shows the section proposed by 
Piosete. and Fig. 5, that by Colonel Orr. In the| Mr. Chisholm for his breakwater. ee 
latter the dotted lines at the crest show the pro-| The next plan is one by Mr. J.P. Doyle, civil 
posed addition to the breakwater in the event of the | engineer, who is in favour of a breakwater rather 
sea being found to create an inconvenience by wash- | than of docks, but he considers that on account of 
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ing over it into the harbour. - The drawback, how- , the’scarcity of stone at Madras, and the distance it 
mo to any such construction in stone at Madras | would have to be conveyed to the work, the Leak 
is the paucity of that material in the immediate | nary method of a rough sloping erection woul ne 
neighbourhood, the only spots from which stone | out of the question on account of its expense, an 
could be obtained being the Red Hills, Palaveram | the time it would take to complete it. His proposal 
and Covelong, neither of which places are in any | was to build the breakwater of iron and stone com- 
direct water communication with the sea, The cost | bined, on the “upright wall” principle; it would 
of this work was estimated at about 850,000/., and | be 50 ft. in height over the bottom of the sea, 20 ft. 
it was proposed to construct a fort at either end of | 

it for the protection of the port. This breakwater | 

would be about 1200 y from the shore, and | 

would give cover to an anchorage in from three to | 

seven fathoms of about 300 acres. 

The next plan, Fig. 6, is one by Mr. R. F. Chis- 





wide at top, with side slopes of 3in. to the foot, 
and consequently having a bottom width of 465 ft. 
The breakwater was to be straight and es to 
the shore line for a length of 4280 ft., an ‘eo 4 


off with an arm of 500 ft. long at each end. 
of the arms would end in a bastion, or fort, of the 
diameter of 40 ft., and would go off from the main 
body of the breakwater at an angle of 135 deg. 
The total length would be 5280ft., or one mile, 
placed opposite to the pier, in seven fathoms water 
at high water, or about three-fourths of a mile from 
the shore. In plan and situation it would resemble 
the breakwater of M. de Closets shown on plan 
Fig. 3. Its section would be as shown in Fig. 8. 


holm, the consulting architect to the Madras | 
Government, whose proposal was to construct a | 
breakwater in two parts, arranged symmetrically 
with the pier. Each would measure 1500 
yards, and there would be an entrance between 
them of 300 yards. Arranged along each break- 
water would be five bastions, and at either end a 
round head, which would be sufficiently large to | 
mount guns of the heaviest calibre. e ends of 
the breakwater would be 1000 yards from the surf | 
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This erection was proposed to consist of a screw-pile 
pier, having the piles braced together by cross ties, 
and the sides filled in with heavy cast-iron plates, 
and the interior filled up with stonework, The 
| estimated cost of the work was 778,000/. 
| The next roject is one for an enclosed harbour 
dimensions would carry the breakwater into an | at Madras, Jiolened by Mr. W. Fraser, C.E. Its 
average depth of 7 fathoms. The base of the | situation and general arrangement is shown in 
breakwater was to be constructed of rough stone | Fig. 9. This tleman’s was to carry out 
thrown in to within 20 ft. of low water, this stone | he from the into 36 ft. depth of water at 
being be allowed to take its own slope. Upon | low spring'tides. These jetties would gradually curve 
this a wooden framework. of teakwood | round until they nearly met each other, leaving a 
was to be erected, and its interior filled with stone. | space between them of. 600 ft. as an entrance for 








MADRAS. ff 


this the outer and inner slopes were to be built up, 
the space between them being filled in with rough 
stone and gravel. The two jetties would afford 
about 2 miles of wharfage. The accompanying 
sketch, Fig. 10, shows the proposed section of Mr. 


Fraser’s jetties. The estimated cost of the work was 
a little over 600,000/. 

Another pro for an enclosed harbour by 
Mr. T. M. R. Jones (see Fig. 11), was to throw out 


MADRAS 


Fig. 11. 


two piers of open piling from the shore for a length 
of 1000ft. each; making use of the present pier 
for the northern end, an oa a similar struc- 
ture 1200 yards to the south it. These two 
piers would then be continued -_ to seaward b 

masonry structures, curving slightly towards eac 

other. “As their ends veut be openings for en- 
trances to the north-east and south-east, 600 ft. 
wide each, and between these another curved break- 
water to seaward, the centre of which would be 
1280 from the shore, forming the whole into 
a harbour having an anchorage of 265 acres. The 
cost was estimated at something over 350,000/. 





The estimated cost of this was about 458,000/. | vessels. The wharf was to be 6ft., and the top of 
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HEATING RAILWAY 


N 
apart, being connected ‘with piling; but ;the pro” 
ject was too crude and undefined for any further 
notice here, 





Fig. 12, a 
The last project before the committee was one 
by Mr, Samuel Perkes, C.E., whose proposal was 
for the construction of two curved breakwaters ex- 
tending from the shore in the directions shown 
on Fig. 13, and converging towards each other, 





Fig. 13, 


with an entrance between them 1000 ft. wide, at a 
distance of 1200 yards from the'shore, in 7} fathoms 
of water. Within these was to be a spacious pier 
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CARRIAGES BY THE COMBUSTION 


ARRANGEMENTS USED ON THE RHENISH RAILWAY. 





head and central wharf, 100 ft. wide and 5340 ft. 
long, in 33 ft. of water, so that vessels of any ton- 
nage could moor direct up to it. The enclosed area 
was to be 500 acres. 

As has already been stated, the committee ap- 
proved of a breakwater in preference to an enclosed 
harbour, but no further action in the matter ap 
to have been taken until the deputation. of Mr. 
George Robertson last year, to report on the har- 
bours of India generally, when the question of 
providing some improved accommodation for ship- 
ping at as was referred to him, 

(To be continued.) 








WARMING RAILWAY CARRIAGES. 
By Max-Maria Baron VON WEBER. 
(Continued from e 246.) 

43. Rhenish Railway.—A saloon — is warmed 
with water heated by means of a 8 stove sus- 
pended outside the carriage between the buffers, 
an arrangement of pipes leading from this stove 
into the’ inside of the carriage. A first-class 
carriage is warmed in a similar manner with hot air. 
Until now foot-warmers have been in general use, 
but recently the system of heating by means of 
briquettes has been largely adopted ; forty-four 
carriages haying now been fitted up for that pur- 
pose. The heating boxes are, however, on this line 
not placed under the seats, but between them, an 
arrangement made possible by the construction of 
the carriages, the bodies of which are not directly 
fastened to the underframes, but to 3in. intermediate 
cross-bars. ‘This arrangement of the heating boxes 
is decidedly better than that usually adopted, , aoe 
the heating of the seats, often inconvenient, is thus 
prevented ; the construction.of the apparatus and 
of the boxes is, with a few exceptions, the same as 
that of the Hanoverian State Railway (system 
Bernstorff Eichweder). The Rhenish ilway 
considers the system of heating with briquettes to 
be very expensive, but to be suitable for the traffic, 
and experiments are now being made on the plan 
of warming each carriage from only one place of 
combustion for the briquettes. 

In the arrangement now in use, and represented 
in Figs. 24, 25, 26, and 27, on the present page, a 
wooden box lined with thin sheet iron is placed be- 
tween the seats, but level with the upper flooring ; in 
this box, but insulated from it, are permanently fixed 
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two warming pans, made of thin copper or brass. 
By means of atube, provided with a double funnel, 
cold air is passed into each of these pans, and upon 
a grate with a handle two or more pieces of 
chemically prepared coal, 1} in. high, are introduced. 
These pieces of prepared coal burn from twelve to 
eighteen hours, according to their dimensions and 
the nature of their preparation. The products of 
combustion escape Parcs a@ narrow copper pipe 
into the open air underneath the carriage, and the 
heat radiating from the pans enters the compart- 
ments, 

The wooden box is covered at the top witha 
slightly curved iron plate }in. thick, perforated over 
a width of 24in. at each side, but covered in the 
central part with a piece of rug or carpet. In order 
to keep off the directly radiating heat from the feet, 
and to prevent dirt and mud from the latter from 
falling upon the warming pans and producing a bad 
smell, a protector made of thin zinc plate and pro- 
vided with holes at the sidesis placed over the pans, 
thus obliging the heat to pass towards the holes in 
the iron plate in the ‘direction indicated by arrows. 
Any dirt that may accumulate in this protecting 
case may easily be removed by taking out the case. 
This system of heating carriages may, according to 
the latest experiments, be well recommended, and 
orders have already been given to adopt it for all 
carriages of the Bergish Miirkisch Railway. The 
manufacturers of the apparatus and of the coals, 
M. Berghausen and M. Philipp, have made arrange- 
ments for furnishing an unlimited supply. 

44. Saarbriick Railway.—First, second, and third- 
class carriages are supplied with foot-warmers, and 
fourth-class carriages are provided with open stoves, 

45. Sazon State Railways:—First and second-class 
carriages are provided with foot-warmers filled 
with hot water. A saloon.carriage of the Eastern 
State Railway of Saxony is fitted,up for heating 
with hot water, the copper gee, as a being 
placed under the flooring, and being with hot 
water from a small stove placed outside the carriage 
next to the platform for the guard. 

46. Silesian Railway.—Boxes filled with hot sand 
are used for the first and second-class compart- 
ments. 

47. South-North German Connecting Railway, (Sud 
nord deutsche Verbindungs Bahn).—Foot-warmers 
filled with hot water are used, 

48. Zaunus Railway.—First and second-class car- 
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ri a8 well as third-class carriages, are provided 
with stoves which are surrounded by wide casings 
of sheet-iron, and in which the combustion can -be 
sufficiently regulated. In the newly-built com- 
municating carriages of the third class, the: air 
ciredlating between the sheeti-ron case and the 
stove passes through the space between the double 
flooring. ‘ y Be. : 

49. Thiiringian Rail Boxes filled with hot 
cond eee ler Beats of the compart- 
ments of the first and carriages. . All 
the carriages of the third and fourth-class are pro- 
vided with stoves, 

50. Turnau-Kralup (Prague) Railway.—W arming 
pans filled with hot water are used. 

51. Warschau-Vienna Railway—For the warming 
of the saloon iages stoves are used, which are 
filled from outside and lighted from underneath the 
carriages. “ 


52. Werra Railgay.—No arrangements for heating 
the carriages ha’ nm made. 


53. WestphatignState Railway.— Experiments 
have been made with the heating boxes introduced 
by M. Georg Berghausen, of Cologne. These boxes 
are placed under the seats, and are served from the 
outside of the carriages. The process of eombus- 
tion is facilitated by means of two pipes passing 
through the bottom of the carriage. af 

54, Wiirtemberg State Railways. — First * and 
second-class carriages, constructed according to the 
American system, are heated by small iron stoves 
which are placed inside the carriages, and which are 
fired with wood, These stoves must be considered 
primitive, dangerous, and especially ineffective, be- 
cause the heat is too.great -in- their immediate 
neighbourhocd, while their warming power has no 
effect at a distance. It is intended to substitute for 
them open stoves, fired with small pieces of coke. 

55. Russian Railways.—The first and second- 
class carriages of the Finlandian (North Russian) 
Railways are heated by means of sand-boxes intro- 
duced from outside the carriages underneath the 
seats. Also stoves built of earthen or stoneware 
inside the carriages are in use. For the new pas- 
senger carriages of the South Russian Railways 
cast-iron stoves, to be filled from the top, have been 
adopted. The new luggage vans are fitted with 
small iron stoves, the flues or smoke-pipes of which 
are carried through the tops of the carriages. 

56. Swedish State Raileay.—First-class carriages 
are warmed by means of boxes filled with hot sand, 
and placed under the seats from outside the 
carriage. 


(To be continued.) 








MACHINE-MADE HORSE NAILS. 

A.tHovGH the employment of machinery in the produc- 
tion of nails has within the last twenty years or so become 
very general, there is nevertheless one sort—out of about 
three hundred now in the market—which has hitherto 
effectually resisted every attempt to render it amenable to 
the mechanical powers. This is the horseshoe nail, 
which in the present day is manufactured just in the same 
way as it was when the first horseshoe was affixed by its 
aid—namely, by hand. This arises from the circumstance 
that the horse nail of all others must possess the qualities 
of stiffness and ductility in a more than ordinary degree. 
Stiffness, in order that when driven into a horse's hoof it 
shall not deviate from a given direction and lame the 
animal, and ductility in order that when driven through, the 
point may be clenched without any injury to the metal by 
fracture, and also that it may resist the various strains 
brought upon it in use. A good horse nail in fact should 
embody the qualities of steel and lead in combination, to 
secure which a first-class iron must be used, and it must be 
so manipulated during manufacture, that at the finish not 
the least deterioration, bat rather an improvement, shall 
have taken place in the material. Machine-made nails are 
usually cut out of flat sheets of iron, and however good the 
quality of the metal may be, it never yields nails so firm in 
texture and so ductile as those which are hammered out of 
ordinary nail rod by hand. But the great drawback atten- 
dant upon the trade is its constantly unsettled condition, 
resulting in high prices and often great difficulty in obtain- 
ing this class of goods. 

The manufacture js chiefly carried on around Birming- 
ham and in Derbyshire, although there are a few makers in 
Bristol. The horse nail makers, or nail forgers, are what 
may be termed outworkers, in other words, the manufacture 
of these goods is carried on at the workmen’s own homes, 
where they have asmall workshop. A few years sincea nail 
shop was frequently attached to small farm-houses, and 
in it the farmer and his family made nails when: they 
could not work on the farm. The nail-master on. certain 
days in the week delivers to the nail maker sufficient nail- 
rod iron for him and his family to work up in a week, at 
the end of which time he returns the iron made into nails, 
when he receives a further supply, Hence the master is 





rah anes napa tae eres 
fact ous 

paras cone por a epiertes A have hitherto failed. The 

men were aware of this years since, and established a trade 

union; they were under the impression that they would 

ultimately obtain a very high rate of wages, and made most 

arbitrary laws, harassing their employers with demands _ of 


an extraordinary nature. And thus the roman erry 92 ol , 


and probably will continue, until eye I hay 

practically ie ator skilled labour in Gy tein 

branch of industry. ty 
Among the numerous attempts which haye been made to 

supersede manual labour by machinery in the 

of horse nails the most noteworthy is that of Mr. Hall. 

His patent promised well, and wag adopted by an enter- 


prising maker, who laid down extensive {and ma- 


chinery to work the invention. The nails, 

made from sheet iron, proved to be worthless 

and the attempt was abandoned, at a loss of 20,0) 

spirited individual who made it. The truth is, that toa 
complish the object successfully the machinery must be of 
such a nature as to insure that the product shall be no 
whit inferior to the hand-made article. To obtain this end 
the designer of the machines requires a knowledge both of 
the farrier’s art and of practical uiechanics, for there are 
many very nice requirements ina horse nail which have to 
be provided for in its manufacture, It is probably to the 
possession of this combined knowledge by the inventor 
of the machinery we are about.to describe that its success 
is due, for successful ae coranels. ia, eort & & gotiocteny 
know that.in the place of a precarious supply of some 
inferior nails, we may look forward to a constant supply of 
those articles of an uniformly good quality. 

The-machinery which promises to effect this desirable 
change has been invented and worked out to a practical 
issue, step by step, by Mr. J. Huggett, who first brought 
his ideas under the notice of Messrs. H. and R. J. Moser. 
Recognising the importance and. value of fhe invention, 
those. a, piece of land about 3} acres in 
extent at, Battersea, and upon wigs ayer erected works 
which are now in active operation. fi 
in the New-road, and consists of a main building, 140 ft. 
long by 86 ft. wide, and an adjacent range of buildings, 
140 ft. by 36 ft. deep, comprising fitting shops, stores, and 
general offices. The iron used by Messrs. Moser is Swedish 
charcoal, which is delivered to them in rods 2 ft. 4 in. long 
pie, gedicvor Swat, pd The first step in the pro- 
cess of manufacture is to bring the bars to a bright red 
heat ina Siemens furnace. As the bars are drawn from 
the furnace they are passed in rapid succession between a 
pair of rolls running at a speed of 540 revolutions per 
minute. The lower of these rolls—of which different sizes 
are used for the different sized nails—is formed with an 
indent of 1}in. long and in. deep from the face of the 
upper roll, the indents being made at intervals of 6} in., 
centre to centre, in a square groove around the periphery 
of the roll. These indents cause the bar passing through 
them to have portions of its length left of a size correspond- 
ing with the indents, and these thickened portions will ulti- 
mately form the heads of two nails, the intermediate por- 
tion, which is 4} in. long by 7 in. wide and of a thickness 
decreasing to +, in. at the centre, representing the shank. 
When the bars leave the rolls they are 6 ft. in length, and 
as each length is delivered down an incline on to a table 
it is seized at each end by boys with tongs, who pull it 
perfectly straight, and lay it in a trough beside them. With 
two men at the furnace-mouth and three boys at the re- 
ceiving table, 900 bars are rolled and straightened per hour. 
As there are two furnaces, the total product at this point 
of the manufacture in full work is 1800 bars, or 10,800 ft. 
of nail rod per hour. 

From the first pair of rolls the rods are taken to a second 
pair, through which they are passed, and by which opera- 
tion the swelled parts of the rods are reduced in depth, and 
increased in width, by means of a pair of plain chilled rolls, 
or, in other words, the head here receives its first shaping, 
being more or less squared. There are three of these squar- 
ing machines, which are tended by girls, of whom a large 
number are employed at other machines used in subsequent 
stages of the manufacture. And it is perhaps worthy of 
note that most of these hands are young women who have 
found employment here after having been discharged from 
Woolwich Arsenal, by a recent Government order, and very 
careful and expeditious workers they are. The three 
squaring machines supply six cutting machines with rods, 
which are cut up each into 18 pieces, each piece being a nail 
in its first definite form. Each descent of a head carrying 
three cutters, severs the rod at right angles to its length, 
through one of the swelled portions, thus producing the 
heads, and at the same stroke two oblique cuts are made 
through the centre of the thin portion of the rod, thus 
forming the points of the nails. “Two nail blanks are pro- 
duced at every cut, these being removed from under thecutters 
as soon as they rise, by a reciprocating pusher working at 
the back of the cutters. Each of these machines will turn 
out 30,000 nail blanks per day, steady working. From the 
cutting machine the blanks are taken to a rumble, where 
they are cleared of scale. They are then ready for the next 
process, which is that of bogere Say which is performed 
by six machines tended by gi The heading machine 
consists of a chilled roll, revolving from the attendant on a 
horizontal axis. In the periphery of this roll are a series 
of matrices, into each of which a nail blank is dropped, and 
as each reaches a vertical position at the top of the revolu~ 


factory is situated | hand, 





mpered also. Any rust that may after- 
wards form on the outside, falls off with the scale when the 
nails are finaily pointed by the farrier before use. This 


> made horse nail. through nine distinct pro- 
cesses, six of which are purely mechanical. Notwithstanding 
and taking into. consi the cost of plant and 
chinery, its wear and tear, the expenses of its main- 
tenance, and the cost of materials and labour, they are pro- 
duced at a rate which enables them to be. placed in the 
market, even at this early stage, at a price somewhat lower 
than that of hand-made nails, One important element of 
economy secured by the mechanical process is the diminu- 
tion of waste in material. It is true that with the machines 
there is a waste of 23} per cent..on the entire process, but 
19 per cent. of the material-is recovered by reworking, so 
that the absolute waste if only”4} per cent. On the other 
the loss of material by »the hand process, although 
only 20 per cent. at first, remains absolute, as the metal, 
having been damaged by reheating, cannot be reworked. 
The machines at Messrs. Moser’s factory bear an exact and 
definite proportion toeach otheras regards number ; that is, 
it ee ee furnaces, two rolling mills, three 
squaring mills, six eutting machines, six heading machines, 
and ten shaping machines to turn out a given quantity of 
work, that quantity being 5 tons of nails per week. These 
machines are driven by a 15 horse power condensing engine, 
to which steam is supplied from two plain-ended double- 
flued boilers at a working pressure of 50 Ib. 

Although the productive capacity of Messrs. Moser’s 
factory is at present limited to 5 tons per week, it need not 
remain so, as they have ample room for an extension of 
their works as the demand for machine-made horse nails 
increases. This, we think, it must, as there is ample testi- 
mony that the quality of these nails equals that of the 
hand made, whilst there is in their favour a lower price, 
and the guarantee of a more regular supply than in the 
other case. That there is a wide field for enterprise in this 
direction is evidenced by the fact that the product of horse 
nails in Great Britain alone ranges from 100 to 150 tons 
per week, the latter quantity representing 22 millions of 
nails. To consume this comparatively large number, we 
have about 24 millions of horses in Great Britain and 
Treland, which require shoeing about once in three weeks, 
the shoes of heavy draught horses requiring renewal about 
once a fortnight. Each of these operations absorbs thirty- 
two nails, the total consumption being about 107 tons per 
week, This draw upon the manufacture is exclusive of 
exports, and is in part met by imports of nails from the 
Continent, which, however, are of inferior quality to those 
produced at home. 

As the introducers of a mechanical method of carrying 
on an important branch of industry, Messrs. Moser deserve 
special credit. This is also due—and is given by the firm 
—to Mr. Huggett for having perfected the mechanical ar- 
rangements whereby the manufacture has been brought to 
a successful issue. The matter has not suddenly ripened 
into perfection; some years of time, much anxious 
thought, and several ds of pounds have been 
devoted to the development of the process since the crude 
idea was first started. Not until every mechanical detail 
was complete, and the manufacture placed beyond all fear 
of stoppage from failure of the apparatus, was the factory 
started. This has now been done, and we have recently 
had the pleasure of going over the works, to which and to 
their proprietors we wish success. 
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NOTES FROM PARIS. 

Pants, Oct. 14. 

‘Tax InrLUENCE or MacwetisM oN THE STRUCTURE AND 
Resistance or STEEL. 

Exrerments have been recently made by M. Tréve, 
an Officer in the French Marine, ni by M. Chédeville, 
Directeur du Génie Maritime, at Brest, with a view to 
ascertain if the action of magnetism upon steel, changes its 
br gg and reduces its resistance. We extract from a 
note, presented by M. Tréve to the Academy of ponte 
the following remarks. Two cylindrical moulds, e 
Similar, were filled with cast steel. One of these 
was surrounded with a coil, made by M. Rubmkorf, th 
which was passed a current from a 12-element 
battery, during the whole time that the metal w 
The other casting was allowed to cool gradually,"in 1 
ordinary manner. At the end of ten hours the mow 

were broken; the two stecl cylinders were removed 
were broken into several pieces, in order that 


might be exainined. 7 
It was stated that the grain of the en 

different appearances in the two cylinders. 

submitted to magnetic action, during the time of cooling 

down—a period when the molecules could cont ae easily 










arrange themselyes—the grain was visibly finer. This ex- 
periment, repeated three times, resulted in precisel similar 
effects. ~M. Chédeville afterwards made some ¢ nf ative 
experiments on the resisting power. to ex! com- 
pression, and found that the magnetised red less 


resistance in every case than the other. 


Tue Marcu Concession. 

On the 12th October, at two in the afternoon, took aad 
at the Ministry of Finance -the adjudication, to which we 
have alluded, relating to the award of the monopoly of the 
match manufacture.. One of the tenders sent in had. been 
withdrawn, and only four remained, These having been 
read, the adjudicators examined to see if the most adyan- 
tageous tender offered the minimum sum demanded by 
Government, and which had been kept seeret. The tender, 
found in accordance with the required condition, and awaits 
ing the sanction of the Minister of Finance, is that of M. 
Vignal, who represents a society of Parisian bankers, who 
have already contributed, it is said, a.capital of 40 millions 
of francs. According to the terms of his tender, M. Vignal 
agrees to pay to the State, as the price of the concession of- 
the monopoly, an annual sum of 16,080,000 francs, a sum 
that will remain fixed so long as the consumption of matches 
in France does not exceed 40 milliards; and that it shall be 
increased to 50 per cent. on the proportional increase, on 
the consumption above 40 milliards. It is a gee 

’ curious thing that neither M. Vignal, nor any of the bankers 
who have backed him, are mateh-makers, the matter is 
therefore, probably, simply a large financial operation, and 
the successful competitor is a-speeulator, whilst. the. real 
manufacturers, MM. Roux and pane who. offered 
15,205,000 francs of royalty per with an increase 
of 25 per cent., have naturally. the higher 
offer of M. Vignal. We trust thatethe: ‘operation will not 
still further complicate the match question, 

Tue Merrican Cosmmssion. 

On Monday the 23rd September there was held at the 
Conservatoire des Arts et Metiers the first of the resumed 
conferences of the ‘International “Commission on the 
metrical standard. The introduction of this standard into 
different countries, and its adoption is mow rapidly growing, 

The International Commission hag for its object to fix 
definitely units of weights andmmeAsures, to; insure the 
perfect preservation of these standards, and to, adopt in- 
struments of precision for testimgv.and preserying the 


The following is a list of the, eountries which sent re- 
presentatives to the Commission? England, Ger- 
many, Russia, the United States; Austria, « 
Belgium, Denmark, Bavaria, Spain, Greece, Italy 
Holland, Portugal, Switzerland, ‘ip. war fe boll 
Republic, Peru, Uruguay, Venezuela, and N 





Those of France are MM. Mathieu, General 
Verrier, Faye Lizeau, H. Sainte-Claire-Deville, B 
Peligot, General Jarras, and Tresca. The se 
congress Was opened by M. Teisoereuc de Bor 
Commerce and of Agriculture, who, in a ; 
acknowledged the-honour done to France by 
so many eminent men of all countries, dj 
immense utility of thework pursued, de: 
already been done, and complimented the 
Commission upon the manner in which 
themselves to ‘the task. 

The labours of the Commission since the Got 
their. session has been very satisfactory. The ¥ 
has been adopted in principle, peciall: 
of M. Tresca, Professor to, and Sub-diector a 
toire des Arts-et Metiers. ‘The standard metr 
bably, preserved, although it does not represen ctl 
fractional part of the terrestrial meridian at assumed. 
Instead of adopting the metre as a basis for other upits,\ as 
in the’French metrical system, it appears tobe recom- 
mended that the kilogramme should be taken, which repre- 
sents the weiglit of a cube decimetre of distilled water, at 
the temperature of 4 degrees centigrade. The International 
Commission is, now about to separate, and will be replaced b; 

. #permanent committee, in which each country will be rep 
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oy } | ardecrease against the previous year. 
mapand steel is 103 per cent.; silver, 51.5 per cent. ; 


2 | miscellaneous metals, 37.2 per cent. 













sented by a member, ee have ood days agro 
study and fix definitively all the details 
universal introduction of the ° Dew: 
measures. o%,, 


‘metal is found BS at Negyte, tn Tradepfivente, 

with gold and silver, and Professor von 
of Vienna, has lately published a od of 
3 it in its pure state, in the “ Reports of the Im- 
‘perial Academy of Vienna.” The concentrated sands or 
slimes obtained from the washing operations are firet treated 


i. | With hydrothloric acid in order to decompose Or dissolve | ‘ 
ue | the sulphides of antimony, lead, arsénic, &c., and separated 


from the insoluble residue, which is then treated with 
aqua regia, when gold and tellurium are dissolved, and thus 


° | separated from the silver. From the solution thus obtained 


gold is precipitated by sulphate of irom, a L tell: 







metallic zinc. The gold is melted in crucible 
One | with borax, and the tellurium in an ito 7 both 
cooling | metals are obtained in a pure state, the pp a 


white metal of 6.0 to 6.4 specific 
fusibility. : 














ee 
hardened. When chilled it gets covered with cracks, but it 
ot aa Realns Bp: Pagar conler=nty cy emadaanay But any 
j ust be.made at once with the hammer in their in- 
: file will‘do nothing more toit. At the 
Ssrs. Kn at Hanover, tools of 
mel, and with planing machines, 

















Rk. ANDREW MURRAY; C.B. 

DE qeoEnar, whose death vn recently been 
was a man- great ability e 

_ Originally a pupil o P Willian Fairbairn, 


by him, in 








This metal, which was ed : a s of spectral . “the construction of twos! steamers to run 
analysis, my eae yee by at the Chemical he Humber between Selby and! In 1836, he 
Works fe, +f ohemia, in the Taw | ¢ @ partnership with Mr, Fairb for the pur- 
material > Be afer dust, whieh: in. an inter- pees Stangimentig i iron shipbuilding'on the Thames; and 
mediate chamber between the » kilns. and the woe for this. were erected at Milwall, where Mr. 


sulphuric acid lead chambers. The pyrites which are used 
come from the mine “ Sicilia,” near Meggen, in Westphalia. 
and the dust contains the metal in the combination with sul- 
phuric acid as “ sulphate of pestextdant Sates Theraw 
material is boiled in a wooden vessel with acidulated water, 
the liquid drawn of, and thallium precipitaté@-as.a chloride 
by additions of hydrochloric acid. The. precipitate is still 
impure, and again dissolved in boiling sulphuric vane when 
arsenic is precipitated by sulphuretted 


hydgogen, and metallic | 
th by plates of zinc, which —. the solution. 


metallic sponge is then melted in a clay or china 

and cast in cylindrical moulds. It can be preserved 

in in we has been boiled in order to drive out its 

contents ofair. 2 ged a of thallium may. be ob- 

tained by using a ennai, gprs under the. process 

of precipitating. ree 

Minine PRropvuce OF THE ZOLLVEREIN. 

The mining produce of the’ German Zollverein aed 
Fo a bp increased, the value of the products. at the pit’s 


ind 
ip: 


£ 

1861 ace eee Ory one: 6,345,444 
1862... es. sw» 6,640,802 
1863 +o ow oe oe 6,969,357 
1864... ts sab «a 8,074,040 
1865... ai oa «+! 9,488;186 
BOOS see.) Magee! te. ee cay ca ed 

te. 7 ore ote 069 
ees SETS ses 21,127,747 
1869 se gees tee 1864,371 
1870... 45 ws 18,257,193 

If compared with nih other,..the. year, 1870 thus shows 
an page 98.1 per: cent: over: bere in- 





however, is, particularly in 
cent. ; gold and” sil aa tes. 
per cent.¢ copper ore, 75.3. per cent. ; 2inc 


or, 120: ee 


ore, ead or, ;cent.4 miscellaneous ores, 67.9 per cent. 
The: sof the smelting works has increased during 
sat r ‘in the following ratio: 


12,958,824 
14,538,858 


26,225,650 
ove 24, 559, 563 
Tlsiease from 1861-70 has ae 89. 5 per cent. ; however 
uence of the two wars of 1866 and 1870, has caused 
The increase for iron 
lead, 
77.5 per cent. ; copper, 61.4’ per cent. ; zinc, 28.3 per cent. ; 
These figures show a 
steady and important increase of the mining and smelting 
industry of Germany. 


Wotrram STzEx. 

Mr. Mushet’s so-called special steel, which is remarkable 
for its hardness and strength, was analysed by Heeren, 
of Hanover, and found to be nothing but wolfram steel, 
containing 8.3 per cent. woelfram, and 1.73 per cent. 
manganese, The Clyde Steel and Iron Works, of Sheffield, 


. | are said to produce much of this kind of wolfram steel as well 


as the steel works of Rob Oxland, at Gifford, near Plymouth, 
and of Wund and Co., at Buckau, near Magdeburg, in 
Prussia, and quite recently it is made also by the works at 
Uslar-on-Solling, in Hanover. The qualities of this kind 
of special wolfram steel are very remarkable. When 
annealed it is so hard that it will stand the best file, but 
when chilled it becomes soft, when ordinary steel would be 


. 





Murray was for some CS the sole and resident partner, 
pric ene the construction, both 

sad ehabedlly, of the iron vessels built there. 
The credit of being‘ the first to construct iron steamers on 
the Thames having been given to Mr. Ditchburn, in the 
obituary notice of that gentleman’s career, which was pub- 
lished. in the Transactions of. the Institution of Naval 
Architects, Mr, Murray wrote a contradiction to that state- 
ment, aflirming that two steam vessels were launched on 
the Thames from his works before the launching of Mr. 
Ditchburn’s first steamer. In the year 1836 the first iron 
steamer, built by Messrs. bbe and Murray, intended 
for for plying on one of the lakes in Switzerland, was completed 
to its destination in sections.. In the following 
steamer for the Rhone was launched and com- 









id by.the same firm ; the proportion of length to beam 
‘of this. sel, 10 to,1, was greatly in excess of anything 
then usual,, In April 1838, the Nevka iron steam yacht, 


150 ft. nd 18 ft.. beam, was launched at Milwall ; it 
was b . fitted. complete aga, yacht for the use of the 
Emperor of Russia on the Nevka, the Upper or Little Neva, 
and was the first yacht, propelled by steam, built for the 
use of royalty, 
On the 20th of April, 1843, Mr. Murray entered the 
service of the Admiralty as assistant to the Chief Engineer 
@f Woolwich F , in which capacity he remained until 
e 9th May, 1846, when he was appointed Acting Chief 
gineer and Inspector of Machinery in Portsmouth 
Factory. This latter appointment he retained until early 
in 1869, and during the latter portion of this period he 
acted temporarily as Inspector of Factories and Manu- 
t Workshops of several dockyards. Upon altera- 
tions made in the office at Whitehall, when Mr. E. J. 
-became Chief Constructor of the Navy, and Mr. J. 
Lloyd retired from the post of Chief Engineer, Mr. Andrew 
Murray became Surveyor of Factories and Workshops, 
and Consulting Engineer to the Controller of the Navy, 
which appointment he held until his retirement from the 
service on the 3ist March, 1870, consequent upon a re- 
arrangement of the Construction Office. Latterly Mr. 
Murray was engaged with Mr. Reed, the ex-Chief Con- 
structor of the Navy, upon the construction of war vessels, 
and more especially upon the supervision of the actual con- 
struction of the engines. Early in the present year he 
undertook a journey on ‘business to the United States, 
whence he only returned during the past summer. 

Mr. Murray was elected an associate of the Institution 
of Civil Engineers on the 20th March, 1838; he was an 
Associate Member of Council in 1845, and was transferred 
as a Member of the Institution on the 2nd February, 1847. 
He was awarded a Telford medal in 1845 for a paper “ On 
the Construction and Proper Proportions of Steam Boilers,’’ 
Besides this he read other papers before the Institution of 
Civil Engineers ; one ‘On the Turbine Propeller,” before 
the United Service Institution on the 29th May, 1871; and 
he joined often in the discussions on subjects relating to 
naval affairs at the Institution of Naval Architects, and He 
edited Creuze’s celebrated ‘“‘ Treatise on Naval Architecture 
and Shipbuilding” in the later editions of the Encyclopedia 
Britannica. 

One of Mr. Murray’s last acts before leaving the Ad- 
miralty was to advocate the introduction of compound 
engines into the Navy. Before his retirement the Com- 
panionship of the Bath was conferred upon him at the 
instance of Mr. Childers, then First Lord of the Admiralty, 





Toe ALLEN Govzrnon. —We have pleasure in announc- 
ing that Messrs. Whitley Partners, of Leeds, have been 
awarded a gold medal at the Moscow Exhibition for the 
Allen steam-engine governor, of which they are the Euro- 


pean 
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the details of its construction. f 
in the arrangement consists in closing 


with a number of parallel grooves, and the w lower 


F 


up to the breech face by the grooves, which, for convenience, 
screw are angular, and both sides of the threads on the block | They are formed by cutting away the sides of the breech | actual degree of civilisation of a nation. 


may be no tendency to force 


strained, and by closing the breech by a single massive | jections on the pinion, d, and lever handle, f, are mar 


80 
much heavier than is usual, its length may be only 
two calibres. The shortness of the powder chamber facilitates the enlarged powder chamber, a'; a* is a stee 


served, and, what is of more importance, the powder is better | which thé proj is introduced in loading; it is very | nation at the same time increases, it is only necessary to 


—_ 
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THE WHITWORTH 9-POUNDER BREECHLOADING RIFLED. FIELD GUN. 
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In the report, published by us last week, of the v in- | mounted wu it On the same stud a pinion is mounted, 
teresting po sete Bsr conducted by Sir J Whitworth at | and it vith a rack fixed u thee lower guide of the WASTE MATERIALS AT THE VIENNA 
San i 
which he 


we pe 3 description of the pony) ordnance eae a The pinion is hee by the hand —— the EXHIBITION. 
1 he employ i we now supplement that description pinion having interlocking projections, allowing, Tue Archduke Regnier, the President of the Im- 
with illustrations, showing the fang view of the gun, and | however, the handle some freedom of motion, so that it ma: perial Commission, and Davos de Schwarz-Senborn, 


of the novelties | be used with a hammer-like action to start the breec! " aes 
) mpm enty with a | block. A pawl on the block prevents the pinion running off | the General Manager of the Vienna Exhibition, 
sliding block, working between two portions of the breech | the rack- have issued the following special programme relat- 
end of the gun. The faces of the block guides are ed Fig. 1 is a plan, Fig. 2 a vertical section, and Fig. 3a hori- | ing to the exhibition of waste materials and their 
: er | zontal section of a field piece of the construction described. | products, This programme deals with a subject of 
surfaces of the block are similarly formed. grooves in a nah pr of the breech end with the breech closed, great and increasing importance, and is worthy of 

block guides are nearly, but not quite, perpendicular Fig. 5 is a similar view with the breech open. fal attenti  =pa , y 

to the bore, so that when the block is moved along the block | The main tube or barrel of the gun is shown at a, a, and bis | C@arerus attention. 

guides into the position where it closes the breech, it isdrawn | the breech hoop, which carries the trunnions. In guns of a The consumption of soap and paper, the ey of 
\ larger size additional hoops may be used to obtain greater | letters exchanged, the extension of public libraries the 
may be called a straight line screw. The threads of the | strength. The guides for the breech block are shown at 5'5'. | use made of them, &c., are often taken as a measure of the 


guides are inclined towards the muzzle, their sides nearest | hoop where it beyond the breech face, a*, at the end | » An extensive and refined use made of the waste materials 

to the muzzle being undercut, so that when yay fy eo of barrel or tu’ ,,@; ¢ is the breech block with the straight of industry and house- ing might be considered with 

resulting from firing the on a there | line screw _— it interlocking with the corresponding in- | equal right as the measure of the degree of industrial 

block guides a but on | ternal straight line screw.on the block guides, 5'. This | ment and capability. It would, also, scarcely be possible 

the contrary, are tig htly held, so that cannot | screw is shown toa larger scale in Fig. 6. The‘dimensions of | find in the trades and in economy of agriculture, an instance 
e 


separate ; when of the barrel tube is hooped, the | the thread are such as they should be for a bolt of a diameter | which shows to the same extent the really creative force of 
block guides are formed by cutting away the sides of the ual to the distance between the block guides. The incline | science, and the characteristic tendency of a nation to 
projecting end of the This form of construction allows the screw thread to the axis of the gun is about three | economise so well as its endeavour to keep, like nature, all 
of the strain resultin the disc! of the gun, and | degrees; c' is a stud projecting from the back of the breech | within the circle of uction. 


harge - 

tending to force out the breech block, being distributed over | block, and d a pinion upon it gearing with a rack, ¢, on the Side by side with increase and growth of wants, we 
block , b'; f is a weighted lever handle on the same | see the quantity of useful material augment in a two-fold 
that there is no of the metal being locally over- | stud and held thereon e nut, c*. ya nme 9D He manner. This is accomplished partly by making use of sub- 
, a* stent: Gemnaty ation, tenance Avale-andiitiee anne un. 
sliding block, moving along grooves as above described, great | and f*. As already stated they allow the lever to be used | known; but still more by the use made of substances 
pliity and solidity are attained. The powder ber | with a hammer-like action to turn the pinion; c* is a pawl | which, formerly considered as used up, appeared to be of no 
gun should be made omit Sele eee on the breech block, which by taking into a notch, d', in the | value, and were often incommodious and in many cases 

the that, although the powder be | pinion prevents it running off the rack, e, except’ when the | troublesome. 
pawl is intentionally lifted; g is the vent coming Ge tp In order to prove only by a few actual cases the assertion 
8 of packing | last made, that the use of waste materials increases, and that 
loading, and the gun can consequently be more rapidly | ring known as the as check ; a® is the part of the bore into | thus difficulties are removed, and that the wealth of the 





La 


consumed. The vent is at the top, and the sliding breech | slightly | than the remainder of the bore in order that | take, for an example, the quantities of waste materials of soda 
lock is shaped at the side so as to form a tube, or of a | the may enter it easily; c° is the cartridge guide | factories, which were formerly a real nuisance. Now-a-days 
tube, of the same di er as the powder chamber, and | formed on the breech block. In the drawing rg oh bam cane part of the sulphur contained meets en or 
w remainder em 
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r and the containing chalk and gypsum, is 
gorreepondin sth tha bene of the piety and ania as is seen in oes icon center | me reales ape tions of chloride of lime factories 
. nm + te e acid man. u 
eed fate ‘liae pitt, and this rifled shot lading, th preci ia nsrted through thi i b aad Ras OSS See aE NE See 
the bore before it clear of the the ’ long enough for the to enter th scoria of metals juced blast furnaces is used 
ie be powder hed ame snselettly fate the tore if leaves rt pi? a The p nenee-deate in prreenll icin 3 becomes by a simple 
Male Be cheat Waly jectile having been inserted, the guide, h, is removed to leave | physical process, called tang; © euhetens Asefal in the 








inserted. guide the block 

into the chamber of the ‘gun. The breech block is se on atte ae construction of buildings and streets. Coal and wood-tar 
by means of tak, te oh Deen closed ; ¢ is part of the link (see Fig. 2) by which the gun is a ee part. ‘It is sufficient to call 
back of the breech » and a weighted hand lever is | elevated. mind the beautiful colours, without speaking of a 





274 


ENGINEERING, 


[Ocr. 18, 1872. 





useful, like benzine, 
hin acid, &c. 
Injurious and even poisonous gases, which escape during 
the process of smelting (sulphuric acid, arsenic, zinc vapours, 
&c.), have not pe he rendered innocuous by contrivances 
to condense and b them, but have even rendered 
very useful. : 
tton seed which was formerly utterly useless, acquired 
an increased importance from the moment when the means of 
making oil from it was discovered. So also with soap lees 
from laundries, for we know how to obtain fat acids from 
g "4 a Se [= the 


host of substances which have become 
acid, 


2, creosote, 


of 


altogether, since e both become important ob- 
jects of manufacture. 

Woollen rags, which were formerly only used for the pro- 
duction of Prussian blue and inferior paper, but which were, 
for the most part, thrown on the, waste heap, ‘have now 
become raw materials, just as well as silk and cotton refuse, 
for textile industry, an 
material accessible even to r 5 

The distillers’ wash, uced distilleries, and 
which was formerly thrown away, has become just as useful 
for the reproduction of potash which is obtained from it, and 
which forms the base of so many alkaline salts. Blood be- 
came useful for the production of albumine ; cork refuse for 
the manufacture of floor-cloths; old horseshoe nails and 
able tron for Baglch fouling? pisces at vo ca with eawdasi 
able iron for i i so on with sawdus 
and leather refuse, &c. ; 

How enlarged we find the amount of the useful material 
and the means of satisfying our requirements by a retrospec- 
tive view of the last ten or twelve years only. It suffices to 
single out from the host of substances, the value of which has 
thus been increased, one more much despised material, vis., 
human excrements. : 

Without contradiction these.are considered as some of the 
most disgusting wastes; nevertheless, China and Japan 
mainly owe their flourishing agriculture to the extensive use 
made of them, and one of the atest chemists of our time, 
Baron Liebig, has acknowledged that they contain the means 
of restoring to the soil of Europe its power of production— 
a power which will soon be usted otherwise. 

Considering this, is it not to be called one of the test 
absurdities to spend millions in getting rid of a substance 
which would, if we made proper use of it, make us by several 


milliards ri we 
Who eny.that the increasing use of wastes, and the 
development iis tade of.new and abundant resources, and 


the - facilitated removal, of so much which-anaoyed us, | th 
roves yond 
cael upon aeot “blige ’ 


influence which science 
superficial observer to 
intelligence and pro- 
; ,‘when one observes the use 
made of waste material # certain given space of time, 
that a new pictt¥e' Of ci ion unfolds itself ? 

It will, therefore, im consideration of this, appear worth 
while making the trial, and worthy of the assistance of men 
of science as well as of men of industry, to form in the frame 
of the Universal Exhibition at Vienna, in 1873, a representa- 
tion of the reclaim of articles of produced from 


refuse. 
In order to define limits to this special exhibition, the value 
of which lies in its instractive im ce, it is first neces- 
sary to give as exactly as possible i 
“ waste.” 
The manufacturer considers as waste those remains of the 
used raw and auxiliary substances after he has obtained the 


a and seeondary ucts, and which at the time 
liao as cached — i with that which has 


remark the gradual | 
sperity P Who ‘can 





parison 
been produced. But still, the whole meaning of the term | Being 


P 
“ waste,” and at the same time the circle of that which is to 
be received here, is still to be extended so far as to include 
all that remains over after anything has been made use of, 
and which economy considers as of no further use. 

1. The objects which, according to this definition, are to be 
a as wastes, will form the nucleus of this Exhi- 

ition. 

2. Concerning the period of discovery which this Exhibition 
is to extend over, it agrees with the-regulations made for 
ow asalwthnen:npociah wathliipiasaiy cpt Gates Seals to 

year : 5 

8. According to the system of classification adopted for the 
Vienna Exhibition there will be exhibited in this special Ex- 
hibition : On the one hand, the wastes which are to be found 
in every industrial group ; on'the other hand, the products 
which have been obtained from these wastes since the year 
18651, either as quite new products, or only old ones improved 
or cheapened. 

4. One number of this Exhibition must comprise all inter- 
mediate products between the wastes themselves and the 
manufactured market goods. 

5. The exhibition will be formed as much as possible of the 
original objects themselves ; only when this is not possible, 
or seems inadmissible, graphie data will replace them. 

To. the objeets.of this Exhibition are ‘to be affixed: Price 
) wore statistical statements of: otion, the name of 

e man to whom the realisation of value, or the 
profit made out of the wastes is due; as well as other 
statements relating to the hi of the product reclaimed 
from them. » Fi , itis desi that models should be 
exhibited, or that the machines shown in the general ex- 
hibition, by the use of whieh this increase of value has been 
obtained, should be indicated. 

mrad Noanon Inow Travg.—Numerous orders m) being 
received by French ironmasters on forei 
duction of Bessemer steel is bel 








converter at works rece! 





FOREIGN AND COLONIAL NOTES. 
The State of New York.—The taxable 
of New York has been recently valued at 2,086,627,445 dols. 
To this amount New York city contributes 1,041,253,633 dols., 
or nearly half. Nit ; 
Rail Making in Russia.—The statutes bene ee eeelly 
published as company proposed to be formed 
turing rails at Azoff. company was sanctioned by a 
—— of the Emperor Alexander, bearing date August 16, 
872. 
Railways in New Zealand.—Messrs. Bro, 
have now contracted for three lines in island of 
y eye. line are com- 


3 when 
pleted, it: is: expected th rk: 
also. saws 


Coal in Pennsylvania.—The total p’ . 

Pennsylvania for this year, is returned at 16,485,207 tons 

inst 11,198,927 tons in the corresponding period of 1871, 

ing an increase this year of 4,286,280 tons. This in- 

crease is largely attributable to the labour difficulties, or in 

plainer words, to the strikes, which prevailed in Pennsyl- 
yania in 1871. 

Toronto, Grey, and Bruce Railway.—Great disappoint- 
ment has been e by the directors of the Toronto, 
Grey, and Bruce Railway Company, in reference to some 
half a dozen locomotives which should have been received 
from England in April and May, but which are still in the 
hands of the in consequence of strikes among work. 
men. The construction of the line has been much delayed in 
consequence of this circumstance. Meets, ee 

Labour in New Zealand.—Messrs. Brogden have had a 
* difficulty” with the navvies imported by them into New 
Zealand in connexion with the construction of New Zealand 
railways. The navvies asked 6s. per day for eight hours’ 
labour, while they were offered the same amount of pay for 

ine hours’ labour, and to be paid for every day when any 
work was done. The men were not content with this offer, 
and they deputed some of their number to ascertain by tele- 
graph what hours of labour were usual in the colony. From 
uckland they received a reply that eight hours was Go- 


vernment time, and nine hours railway time; from Christ- | ; 


hours were reckoned a day, and from 


church that ei 
was received. After a conference 


Dunedin a si 


among rte the me foal decided to accept the 
terms offered by Brogden. of the 


lith,Raile in Belgium —The administration of the 
Belgium Plate Railways was unable to obtain any 
ers for the rails = it 


tracts iron rails are to be supplied at 147. 8s., and 
‘ Naval. aeeger contract for a mail 


bene® the Government of New- 
foundland by the i 


Company. The contract 
rovides that steamers of the line shall touch at St. 


ohn’s monthly during nine months of the year, both on the 
outward and homeward trip. The ports on the other side of 
the Atlantic will be Montreal, Portland, or Halifax, to be 
substituted when the, St. Lawrence is c 


meaning of the word | sul 


purchase money until the en was fi 
and the good working of the cab 

ing now substantially satisfied in these respects, 
Turkish Government has i the local agent of the 
telegraph company at Malta that as soon as some final test- 
ing of the eables, upon which the technical department of the 

h service is engaged, is concladed, the reserved part 

of the purchase money will be at once paid to him. 

Intercolonial Railway—Before leaving Canada, Mr. 
Potter, president of the Grand Trunk Railway Company of 
C New Brunswick 


anada, made a tour of nomen beer ew 
Eomnponiod in hia inepection by two of tho Intoredloaial Rail 
com in his inspection by two ° 
way commissioners, 


os Gemsh-fShs kn mene ry og oo ae Canal is 
engaging attention in t i a 0 
a an eee Py bery Repay ta ry pr 
able for steam aoslgotnste itchi i i é 
This system can, it is , be introduced upon the. Erie 
Canal at a cost of about 2000 dollars per mile, When the 
sides of the canal are once pitched with stone it is calculated 
that steam tugs might safely ply upon the canal at an average 
speed of six miles per hour. 

Mineral Wealth of Nelson (N.Z.).—Mr. Tatton, of Nelson, 
New Zealand, has had prepared a collection iustrating the 
mineral wealth of the province of Nelson, New 
The collection which is now on view at an exhibition in the 


in the’ State |” 


(FEN ee os gamit FPR 
roduetion ‘of-coal*in |." 


for the system. Under | it 
Ss with some English houses. Under 


——_-.- | 
the Continent.—The Danks 


as rapidly as ble. 
be fit for use before the 


Kiel.—Prussia seems to be bent upon develo: the naval 
and defensive resources of its coast. iel, which 
is the principal station of the German fleet, is to be ye | 
fortified by powerful works. The German general s 

has declared that these works ought to bé constructed at 


once. 





NOTES FROM. SOUTH YORKSHIRE. 
* gee yy 


erham, are about to be to a compan 
limited liability principle, which has lately been applied with 
considerable success to many other colliery and mechani 
undertakings in the district. 

Strike of Engineers in South Yorkshire.—A strike of some 
magnitude has taken place in the district amongst 
the fitters, moulders, and mes employed by the prin- 

that locality, of whom the Worsboro Dale Iron 
Limited, Messrs. Bower, and Qualter, 


ys 
learly how, and in what propor- 
metropolis. The return of 
uarter endin tember 30, as 
871, prove i 
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province of Auckland, New Zealand, ¢onsists principally of 
ho reefs of Collingwood 75 of whi 


specimens of auriferous quartz from t 

and the Inangahua. It also comprises alluvial and refined 
gold, ores of silver, co , wi i i i 
and antimony, if théir crude 

and besides many of their detivative products Th 
collection is Cr by a’ eee Nelson, 
showing the localities from which the’ thas carefully 


classified were taken. 
_ American The Pittsburg 


capacity, the t the, 
sepa, the atonement dented the <8, fs base 
American ve shops generally are full of work. 


var fr Hames bu he pia bing aed to a 
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GREAT BRITAIN zw FORMA PAUPERIS. 


Ig any further example could possibly be required 
of the wiser inaptitude habitually layed by the 
present Government in dealing with those European 
and, cosmopolitan questions which involve the 
dignity and status of Great Britain in her relations 
with other nations, it is amply set.forth in the par- 
simonious, nay,even ungratefully insolent manner, in 
which the. neighbourly request.of Austria for a re- 
aflonled, of assistance (such as she and other nations 

to England in 1851 .and.1862) in the forth- 
coming Universal Exhibition at Vienna has been 
met by the Government and the:T: 

In 1851 the Austrian Court was conspicuous for 
its splendid representation in the first and grandest 
of International Exhibitions, and in 1862 the same 
good feeling was practically manifested by the most 
ancient.and constant of our Continental. allies, al- 
though as yet the wounds of Solferino and Magenta 
were scarcely healed.: She played an equally mag- 
the Paris Exhibi- 
tions of 1855 and 1867. _ Internal troubles and ex- 
ternal ve have _ hitherto perwene = woe 
assuming her true geographical and. ethnologi 
duties as a transmitter of the civilisation of the 
West, to her Eastern neighbours. Since 1866, 
however, under. the equitably able rule of Count 
von Beust, Austria /elia redintegrata wedded to 
atoms. and, divested of those 

ties. which. for so generations formed her 
bane, and a great source ST ees to. Eastern, 
peg es shown. herself fully alive to the fact 


ae op of that che is willing sod le to adapt 
herself to. an - situa- 
tion, has Pepe the 2. great Universal 





ving | Austria and Hun 





Exhibition to teach: that lesson to Eastern which 
the Exhibitions of London and Paris 
band lat 


tau to Western nations, to their 
ing Vienna may now: by 
the true. capital of the East, as ndiut in Oh-the 
West of In wealth, population, area, in- 
telligence, social. and political importance, its | a 
progress during the = few years has been enor- 
mous, and, judged by ‘me thinen standards, without 
precedent, Vienna is th or Melbourne of 
the Old World. 

The influence of such a — grome ca of civilisa- 


275 
Although the new chairman pronounced absolu- 
y | tion the majority of the late board, he did 


upon 
mm omit to lavish "the flowers of his rhetoric upon 
the professional advisers of the company. A too 
Siet, hikes ender aston yperbole is dangerous at all 
times, w! under the excitement of applause from 
© audience it may even lead to an un- 
intentional ‘cdatatanent of facts. 

Contractors, engineers, and solicitors were alike 
stigmatised as a set of vam uae neving: upon the 
vast body of railway shareholders. of 
the Committee of Investigation peti the share- 


tion and Western nem iz position with the | holders of the Metropolitan Railway with the means 
semi-barbarous inertia of the gets ba but impression-| of arriving at a significant comment wu this 
able East, cannot possibly be overrated. Did | sweeping c rge, for they would have found that 


Ptollow a selfish and short- 
ented licy, the forthcoming Exhibition would | takin 
'y; and in all due forms of proper h 

- literubtional Exhibition of Austria and ungary 
to the Eastern nations, whose commerce she might 
easily monopolise. She has, however, taken a wider 
and nobler view. of her duties as a great power 
amongst the civilised nations. It is strictly a uni- 
versal, not merely an Austro-Hungarian Exhibition, 
which ‘will be held on the Prater of Vienna. To 
that Exhibition will come in state, with all the 
gaudy historical magnificence befitting great Eastern 
mere the Sultan of Constantinople, and the 

hah of Persia, accompanied by a crowd of- vassal 
though sovereign princes. At that, and by that 
Exhibition, will these great Oriental despots form 
their judgment of the relative power, mfluence, 
wealth, and progress of those, to the Oriental mind, 
inscrutable powers, which form, in an aggregate, 
the Western Empire. On that common ground 
they will carefully balance the pretensions of 
European States, Eft frome weigh France in the 
balance against an England against Prussia, 
com g both with Russia and Austria, and we 
have little doubt as to how the balance will turn in 
view of the amazing and culpable apathy of the 
attitude assumed by the representatives of 
Great Britain in the face of European and Inter- 
national progress. Non lupus cornu, nec bos dente 


a76 | petit, &c. ; we can scarcely expect our present Go- 
i vernment to be generous or magnanimous; but that 


¢ commercial and industrial nation should 

ng ar behind the smallest of European nationalities, 
l be a deep and lasting dis to the country, 
and an almost irretrievable loss to her industries. 
To enter into the question of aoe reciprocity in our 
dealings with the court and people of Austria, 
would be mere waste of logic and paper. We 
——_ y beg to urge upon the classical, but concrete 
intelligences which are sup to represent the 
mind, morals, and will of Great Britain and Ire- 
land, that whereas France, torn and bleeding at 
every pore, votes 60,000/., her conqueror, Prussia, 
an equal sum, with a supplementary vote, Italy the 
same sum, Spain, 1,200,000 reals, the minor states 
of Europe in proportion, even little Switzerland 
voting 16,000/., Great Britain, wealthy and power- 
ful, the ancient friend and ally of Austria, who has 
contributed to her exhibitions over 100, 000/., votes 
the noble, magnanimous sum of six THOUSAND 
pounds sterling. Credite Pisones /—only don’t laugh. 


THE METROPOLITAN ,RAILWAY. 

As a:journal intimately connected with railway 
matters, it is incumbent upon us, we presume, to 
revert once more to the unprofitable. discussion 
recently carried on with reference to the affairs of 
the Metropolitan Railway... Weuse theword ‘ un- 
profitable” advisedly, because, notwithstandin ng the 
verbosity of the daily press on the report of the 
Committee of Investigation—due, probably, to its 
issue in the “‘stupid season”—it would appear to 
an outsider like ourselves that nothing. has: been 
discovered of which the public were not practically 
cognisant before, or the price of the company’s 
stock would not have remained, as it has, unaltered. 
‘Lhe adjourned meeting of the shareholders was 
held, as intimated in.our last issue, on the.15th 
instant. The old board of directors ag a 
rently upon the maxim of qui s’ewcuse s'accuse, but 
Dg pati yl aaa Bal gyalamg e 
4g ang Ca pal egypt ge pair t 
fairly: be Bape am oe a. work... of supererogation, 
since the, former Board were, for ae main path 
“business men, with an enormous e in 

the concern they were managing, and must neces- 
sarily, even if. gpa manne | alone actuated them, 
have, dagpet after. their.own interests, which in 
this instan pe ape : to be the.same as that of 
the whole body of shareholders, 











womans go wether so flourishing an under- 
emen- intrusted with the 
their works, that of the total number of eight 
Ponivabears no less than five would have to be 
looked for in the Bankruptcy Court, and not in 
the box at the Opera, as stated by the chairman. 

Had the shareholders followed up the line of 
criticism thus indicated, they would probably 
have satisfied themselves that the charges brought 
against the engineer and solicitors of realising 
colossal fortunes at the expense of the shareholders 
were equally groundless. A simple reference to 
Bradshaw's ual would have shown them that 
no less than twenty years ago their engineers and 
solicitors must have been busily engaged in pre- 
paring the first plans for their railway, whilst be- 
tween that date and the present time they have 
obtained for the company no less that twenty-two 
a Acts of Parliament. The shareholders might 

have reasonably assumed that an almost equally 
large expenditure of time, trouble, and expense 
would be incurred by their lawyers and engineers in 
we, rting schemes favourable to their railway, and 

ghting in both Houses other schemes of a com- 
petitive or otherwise objectionable character, during 
this period of 20 years. 

‘Now the oe of Parliamentary contests are 
proverbial, and unfortunately they are, to a great 
extent, beyond the control of the parties engaged 
in them. e fees pertaining to committee rooms 
cannot be reduced by a resolution of an economical 
board of directors. If Mr. Rodwell, Q.C., is to a - 
i against you, the least expensive course in t 

run to adopt, whether you be plain John 
Smith, or the Metropolitan Railway, is to retain 
Mr, Denison, Q.C., and pay him his market value, 
enormous though it may mi oe and if you wish to 
pull your clause or your Bill through, you must 
adopt a similar policy with regard to the witnesses. 

In the same way, if an arbitration as to the value 
of a piece of land be in a msg “4 must be con- 
ducted upon similar principles. Hawkins on 
one side must be opposed by Mr. ‘Lloyd on the 
other, although these gentlemen may demand and 
wae a hundred guineas or upwards for each day’s 
wor! 

If from the gross amount for professional services 
there be deducted the charges above referred to, the 
. nses of large staffs of assistants, the rent of 

ces, materials used, and other incidental ex- 
peed a gross sum will be arrived at, which will re- 
present the personal remuneration of the Company’s 
engineers and solicitors. Dividing this sum by the 
twenty years over which it has, in the case of the 
Metropolitan Railway extended, a result, we 
imagine, would be arrived at, which, though pos- 
sibly satisfactory enough to ‘hard-worked profes- 
sional men, who labour for fame as well as for 
fortune, would most assuredly be viewed with con- 
tempt. by. the Lampeter of any eligibly situated 
corner public house. 

The question of professional remuneration one 
would imagine could not be better dealt with than 
by directors, who were not merely familiar with all 
the circumstances of the case as.they arose from 
time-to time,, but who, from. their personal stake 
in the concern, had themselves to contribute some 
802, out. of every 1000/; they voted to the officers 
of the Company. A proper estimate of the aia 
of the late directors’ awards can. only. be 
upon some such basis as we have indicated, and not 
by instituting comparisons between the costs upon 
other lines. of railway constructed under totally 
dissimilar circumstances, It would be as logical to 
maintain that the Solicitor-General was over paid 
in the Tichborne case because Sergeant Buzfuz did 
not receive an equal sum for his services in the not 
less celebrated case of Bardell v. Pickwick. 

Nothing is simpler than to{reduce professional 
charges at the expense of the works. engineer 
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may delegate the duty of getting out his working 
drawings to the contractor, a solicitor may 
save many thousands of pounds in counsels’ fees if 
he be content to allow a few hundreds of thousands 
in costs of property to go by default. A committee 
of investigation desiring to know if they have been 
well served by their professional advisers, might 
usefully ascertain what were the vendor's claims 
for property, and what were the amounts they 
received, and in the same way what were the con- 
tractors’ claims for works, and what were the sums 
at which they were settled. 

We cannot conclude our remarks upon the affairs 
of the Metropolitan Railway without eeemeenng 
upon the extremely dangerous precedent establish 
by the directors’ acceptance ,of certain steel rails 
which had been previously condemned by the loco- 
motive superintendent. The rails were rejected 
because the holes in the flanges were punched, and 
we venture to say that no responsible and compe- 
tent engineer would have dared to accept such rails, 
because there is ample evidence on record that steel 
rails so treated would be little less brittle than cast 
iron. Subsequently, however, these rails were ac- 
cepted, and the justification offered was that they 
were taken at a reduction in cost. Should the 
policy thus inaugurated be maintained, we may 
shortly expect to hear that the board have 
directed their manager to burn rushlights in his 
signal lamps, and to see that the engine drivers sit 
upon the safety valves should the steam at any time 
evince a tendency to run to waste in the tunnels. 








THE WEST INDIA CABLES. 

THE announcement by telegram of the finding of 
the lost end of the Panama cable, and of its subse- 
quent junction to Jamaica, informs us at last of the 
final completion of as great and complicated a 
system of submarine cables as has ever been at- 
tempted. 

From time to time we have been on the point of 
giving an account of the construction and laying of 
the various West India cables, but as one of the 
most important was still unfinished, and there being 
a glorious uncertainty as to its probable fate, we 
have deferred, until its completion—a fact which 
seems to have astonished everybody — our long- 
intended description. 

The telegram from Sir Charles Bright runs as fol- 
lows : ‘‘ Recovered Colon cable, and laid to Jamaica, 
Picked up, latitude 13° 58', longitude 78° 92'; 
depth 1400 fathoms, Kingston, October 8th.” The 
final link in the chain of West India telegraph 
communication is completed more than three years 
from the commencement of the undertaking. i udg- 
ing from the length of time occupied, the difficulties 
must have been truly enormous, 

The company was established in August, 1869, 
for extending telegraphic communication from Cuba 
to Jamaica and Panama, and from Jamaica, through 
the various islands, to Demerara; and the contract 
for the manufacture and submerging of the cable, was 
given to the India-Rubber, Gutta-Percha, and Tele- 
graph Works Company. The manufacture of the 
cable was at once proceeded with, and steady pro- 
gress was made throughoutthe winter, The amount 
of cable originally contracted for was 3153 nautical 
miles, divided into 

Nautical miles. 
oe 2955 
150 
68 


_—— 


Total 8153 


In this mileage must be included the Cuba 
submarine line, of 540 miles, laid on the southern 
coast of Cuba, and some extra lengths required for 
further extensions. The total amount of cable re- 
quired for the whole series of extensions amounted 
to a little less than 3500 miles. 

The core, as well as the remainder of the cable, 
was manufactured at the contractors’ works at 
Silvertown, and consisted of 107 Ib. of copper con- 
ductor, and 167 lb. of gutta- The electrical 
results were very good, the commer being 

ual to 95 cent, of pure copper. e main 
cable was of the form generally known as the 
Mediterranean type, the sheathing consisting of 16 
No, 13 homogeneous iron wires, protected exter- 
nally with two servings of jute yarn, and two coat- 
ings of Clark’s bituminous compound, the weight 
a about 33 cwt. per knot, The shore ends 
—— about 15 tons, and were made of the inter- 
mediate type (12 No. 5 wires), extra sheathed with 





14 No. 1 iron wire, and two servings of 
hemp and compound. 

The Dacia screw steamer was specially fitted as 
a cable ship with powerful machinery, and she left 
in May, 1870, with about 900 miles of cable, having 
been preceded by two other vessels, simply acting 
ne The remainder of the cable was 
sent out at different times, and as the work pro- 
ceeded the cable was transferred, on the spot, to 
the Dacia and Suffolk (the West Indian Company's 
maintenance ship), which acted as paying-out shi 
The Dacia carried out the major portion of the 
electrical and cable staff, so that immediately after 
her arrival she was able to commence operations. 

The first cable laid was the ‘‘ Cuba submarine,” 
from Batabano to Santiago di Cuba. But this was 
a work of time, on account of the shallowness of 
the water and sundry accidents and breakages to 
the cable. This was followed by the first section 
of the West India Company’s cable from Santiago 
to Jamaica, telegraphic communication having been 
opened for con September 2st, 1870. The 
next section, from Colon (Panama) to Jamaica, was 
commenced from Colon by the Dacia on October 
24th, bad weather having caused some delay. Pay- 
ing out proceeded satisfactorily until about mid- 
day of the 27th, when a “ foul flake” occurred, and 
the cable in about 900 fathoms in latitude 
14° 12’ N, and longitude 77° 45' W. Every means 
were taken for recovering the cable; but after 
numerous unsuccessful attempts, it was determined 
to abandon the search for the time, and to proceed 
with the laying of the remainder of the cable. 

The section from St. Thomas to Porto Rico was then 
laid, and subsequently that from Porto Rico to 
Jamaica ; the latter was a work of some time; for 
in paying out, the cable got broken within twenty 
miles of Morant Point. Before this section was 
completed the contractors managed to lay the 
several cables from St. Thomas to St. Kitt’s, 
Antigua, Guadaloupe, Dominica, Martinique, St. 
Lucia, St. Vincent, Barbadoes, Grenada, Trinidad, 
and thence to Georgetown, Demerara, whence the 
land line is completed to Berenice. The land lines 
in connexion with the several cables amounted in 
all to about 400 miles. The work we have men- 
tioned occupied the .contractors until February of 
the present year, when it might be stated that the 
whole of the cables were laid with the exception of 
the Colon and Jamaica, and that telegraphic com- 
munication was established between the United 
oa on the one hand, and South America on the 
other. 

From that time up to the date of the tele 
from Sir Charles Bright, frequent endeavours have 
been made to recover the lost cable, but they had 
been so fruitless that it seemed well-nigh impossible. 
The depth of the water and unevenness of the 
bottom, caused the frequent loss of gear and tackle ; 
the inclemency of the weather, and the sickly climate, 
were enough to make one almost ir of success ; 
but at length the work was accomplished, as tele- 
graphically announced. 

he following are the approximate lengths of the 


cables laid : 
Nautical miles. 
Batabano to Santiago (Cuba) as 520 
Santiago (Cuba) to Jamaica ... we 14 
Jamaicato Colon... 


110 
135 
90 


Porto Rico to St. Thomas 
St. Thomas to St. Kitt’s 


St. Kitt’s to Anti ove 
Anges Gudioae 
G pe to i 

Destiehes to Miastinians 
Martinique to St. Lucia... 


St. Lucia to St. Vincent 


Sezecene 


Se 


one 3215 


Naturally, from ans great number of bg here on 
sitating so man — culties 
must oes Renner, Pomc © pee to this the loss 
of staff occasioned by fever, the variableness of the 
weather, and sundry other causes, all tending to- 
wards the occupation of time, a fair time should 
have been allowed for the completion of the cables ; 
but when, instead of the work being com 
within the yeni Fy eleven ee 
three years to ish, we cannot imagi 
that other causes—want of organisation, and 
elements—must have entered into the 
However, as the subject of these cables has created 





a cross-fire of litigation between all the parties con- 
cerned, we forbear to discuss the question until the 
law has had its course, when in ag wcgeisar: ary 
principal points causing the delay will be ventilated. 


SAFETY VALVES ON SHIPBOARD. 

In our issue of the 20th of September, there ap- 
peared an article, ‘‘ Safety Valves at Sea;” and a 
statement therein with reference to the Board of 
Trade’s action in respect to spring-loaded valves is 
quoted in a subsequent number of The Engineer 
under inverted commas. We reprint our words, 





securing a stuck fast valve. 


It is surprising how cleverly the pith of the ob- 
jection to springs has been here left out, ‘‘ and that 
again in a locked-up chamber exposed to the action 
of moisture and escaping steam.” We now give, on 
the opposite page, an illustration of the kind of 
thing that has been generally submitted for the 
approval of the Board of Trade, and it will be seen 

t notwithstanding our contemporary’s assertion, 
‘‘ that there is not an engineer outside the Board 
of Trade who would propose such an arrangement,” 
it is precisely what we described it to be. The 
design we illustrate is that of a first-class engineer- 
ing firm, and it was sent in in August about the 
time our contemporary published an article on this 
subject. If he will compare this design with our 
statement he will find every word of the latter con- 
firmed, and we hope he will be candid enough to 
admit this, 

The Engineer has evidently misapprehended what 
is the business of a surveyor. He makes it appear 
that spring-loaded safety valves have not been in- 
troduced because the officers of the Board of Trade 
have not been clever enough to design a spring- 
loaded valve free from the objections named. But 
it is not for surveyors to design, their business is to 
inspect, and then to approve or to reject offered con- 
structions ; ing is not their province, and 
they must not act as consulting engineers for owners. 
In this case the design was rejected, and the 
grounds of objection stated ; but the Board were not 
in any way bound to substitute an approved design 
for that which they condemned. This is a point not 
well understood, and for the enlightenment of our 
contemporary and others we explain this. If a 
surveyor objects to any design he is not bound to 
supply one that he will approve of. ‘To do so would 
involve the in a responsibility for which 
they were not appointed. The <7 has only 
to state clearly the grounds of his objecti 80 
that the engineer submitting the plan may be able 
to distinguish between that which is approved of, 
and that which is condemned. 

We have been all along in favour of spring-loaded 
safety valves, and we are therefore glad to be able 
to state that their use altogether, instead ‘of dead- 


between 
matter, we find not only nothing to corroborate our 


contemporary’s but much of a directly 
opposite character. In July, 1871, a firm wes 
to the Board of Trade to have permission to substi- 
a double safety valve on Ramsbottom's 
-weight valves. They 
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so much blamed by our contemporary as manifest- 
ing a want of due intelligence in this matter of safety 
v and as giving no reasons for the faith that 
is in them, wrote that with such a di ition of 
centres the leverage of the spring would increase as 
either valye opened, and thereby the evil of increas- 
ing pressure, a principal objection to the use of 
epring®, would be augmented. He pointed out that 
if the attachment were made at a point considerably 
above instead of below the valve ilereioe the oppo- 
site influence upon the pressure, a lessening of the 
evil of incre tension, would be secured, or in a 
measure the advantages of a Naylor's bell-crank 
lever. The firm not having heard before of 
Naylor’s valve, the surveyor in replying to a 
further communication, forwarded a copy of Mr. 
Naylor's paper contained in one of the books of pro- 
ceedings of the Institution of Mechanical Engineers, 
and at the same time sent three diagrams showing 
the setting out of the rates of increasing pressure 














the boilers can be used ‘by the engines, and there 
would be no inducement to ease the valves, but the 
reverse. When after three weeks’ steaming the 
engines are suddenly ordered to be stopped, and in 
the confusion of some collision the steam 
is allowed to accumulate, and the safety valve is 
fast, should an explosion take , and should, 
i ikely, ineer exclaim, as in 
his last week’s notice of the accident on board the 
Senegal, ‘How comes it that so defective an ar- 
‘rangement was passed at all by the Board of 
Trade?” will it be a sufficient answer to give his 
own words : ‘‘ How can such a valve stick fast when 
a Board of Trade rule renders it incumbent on all 
shipowners to fit levers by which the valve can be 
raised from its seat?” Sucha _—— of action 
would never do for the Board of Trade ; the work- 
ing of a safety valve must nut be dependent upon the 
regular use of an easing lever, and the Board could 








not sanction The Engineer's proposal, even at the 


COTTER THROUCH BOSS TO 
PREVENT SPINOLEIBEINC TURNED 
ROUND. 
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for various constructions of varying 


leve " 
Ramsbottom’s with centre below, the same with 
centre above, or Naylor’s, and a third to show that 
the greatest effect of lessening leverage was ob- 
tained vt Be Naylor’s bell crank and a compressed 


spring above the crank, His letter with these ad- 
vised them to adopt either Naylor’s or something 
to give an equivalent reduction of the error of 
increased tension. He also at the same time sub- 
mitted for their consideration a safety valve with a 
reaction rim, as likely to meet their case, and to 
enable them to make a satisfactory valve with a 
direct spring. Out of this correspondence even- 
tually came the adoption of a spring-loaded valve, 
not the Genign of a surveyor, but its introduction 
evidently helped forward by the intelligent co- 
ration of the officers of the Board Trade. 
e designs rejected by the Board of Trade have 
been either of the character of that now illustrated 
\by us, or have been subject to other objections. 
Our contempo says: ‘‘ How can sucha valve 
stick fast when a of Trade rule renders it 
incumbent on all shipowners to fit levers by which 
the valve can be raised from its seat?” Are we to 
understand that The Engineer would be satisfied that 
the Board of Trade should pas valves that 
could not be depended on without the uent use 
of the easing lever as he suggests. Is he aware 
that, although the easing lever may be provided, 
there is no law to enforce its use, and in steamers 
running as many now are, for.seyeral weeks without 
once stopping, all the steam that can be raised in 





























risk of being thought ‘old-fashioned, arbitrary, 
and obstructive in their notions.” 

In The Engineer for last week there is a notice of 
the accident on board the s.s. Senegal; it begins 
with remarks upon the weights, On the 20th 
September, we objected to his statement that the 
Board of Trade required in some cases 3 tons of 
weights on one safety valve. We stated that some- 
thing like one ton was the greatest weight used on 
one valve. He now says: “ The load on each valve 
is 1276 lb., or for the four valves over 2 tons 5 cwt. 
2 qr. 8lb. This hardly bears out Board of Trade 
assertions to the effect that dead weights measured 
by the ton are never used at sea.” Our statement 
was: ‘*Something like one ton of weights on a 
safety valve, and that not because the Board of 
Trade required such a construction, but in defiance 
of the Board of Trade, whose surveyors had en- 
treated the owner to divide the weights between 
two smaller valves.”” In the Senegal we have all 
the valves of both boilers brought together in one 
box with, according to The Engineer, 1276\b., or 
16 Ib. more than ,%ths of one ton on each valve, 
and he has the assurance to claim that this corro- 
borates his statement, and that it does not bear out 
“‘ Board of Trade assertions;” he must by this 
mean our statements, for we have had no Board of 
Trade assertions on the subject. His statement 
was 3 tons on one valve, as ibed in his able 
co! it’s letter ; and here we have less than 
3 tons on four valves, and he puts this forward as a 
vindication of his statement. He must have un- 











readers, The 
was brought 
threé following 


bounded faith in the ibility of his 
Spo ae 
about by the joint action of the 
circumstances : 


1. The safety valves were leaky. 

2. The drainage from the valve-box was sto 

3. The valve-box cover was not bolted down. 

The second engineer stated in his evidence that 
the valves were y, and that it was to remedy 
this that they had opened the valve chest. The 
waste steam pipe is about 40 ft. long, an uncovered 
copper pipe, affording about 80 square feet of cool- 
ing surface to condense the steam escaping from 
the leaky valves. The leakage from four 5} in. 
valves, condensed by the long escape pipe, would 
_.be of considerable amount, and when the valves 
began to ease themselve, the steam rising only 
slowly, the first escape would be just a stronger 
leak, and to a great extent would be also condensed, 
and would run down the pipe into the box. To re- 
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ceive this water there was a cistern much smaller 
than the valve chest. There was a tap at the 
bottonr of this cistern to supply the firemen with 
the condensed water for ing purposes, but 
there was no overflow pipe on this cistern, and be- 
hind it and the safety valve box was a steam-tight 
connexion, and there was a closed top on the cistern. 
When the top was shut, the drainage was therefore 
limited to the capacity of this small cistern. The 
vessel had come out of dock on the previous day, 
and as the men had been at work nearly all night, 
the cistern would be but little applied to, and might 
even have been nearly full when the fires were 
lighted. It would soon be filled by the condensa- 
tion of the 1 , and the water would then 
accumulate in the box itself. But these two circum- 
stances would not by themselves produce the dis- 
aster; there are many steamers the same in these 
respects, and they have run for years without any 
accident, The only known difference between these 
other vessels and the Senegal, at the time of the ex- 
plosion, was the fact that the safety valve box cover 
was not fixed down. The second engineer gave in- 
definite evidence on this point in court, but when 
examined by one of the witnesses at the survey 
after theaccident, he explained that only either three 
or four bolts were in the cover; he showed where 
he thought these were, and that two adjacent sides 
had no bolt whatever. ‘The nuts on these bolts 
were not screwed down, but only placed on the 

ints of the bolts to keep them from being lost. 
He wen. cakad to-abnw eens whet he meant, and 
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he put a bolt in and put the nut on it as far as he 
had. ut the others. When examined the nut was 
found to be fin. from the cover, and only about 
three-fourths of a turn of a thread entered, so that 
ractically the cover was quite unbolted| We 

ve in these remarks endeavoured to show that 
the safety valve chest at the time of the accident 
was in the same condition as a huge tea-kettle with 
a loose lid, and a spout reaching about 35 ft. above 
the lid. Let us for a little consider the behaviour 
of a tea-kettle lid when the water in the kettle is 
boiling. The boiling is manifested in two ways, 
either by a steady flow of steam from the spout, 
the lid being without motion, or by a jumping lid 
and scarcely any discharge of steam from the spout. 
The difference between these two is due to a dif- 
ference in the water level in the kettle. If the water 
is below the top of the opening into the spout the 
steam escapes through it, and the lid-is not dis- 
turbed,. But if the water level is higher than this 
opening, the steam is imprisoned between the lid 
and the water. ‘The steam increases in pressure 
until it lifts the lid, and just before the lid rises, 
the water has stood higher in the spout than in the 
kettle, and if the lid is very heavy, or the spout 
not high enough to allow of a difference of level 
sufficient to lift the lid, the water will run out at 
the spout while the boiling proceeds. Now, why 
does the lid when it opens not remain open, but, 
instead, go on falling and rising? It is because 
immediately the lid opens the steam escapes, and 
the pressure under the lid and on the water is re- 
duced until more steam rises. 

To account for the catastrophe on board the 
Senegal it is not necessary to suppose the existence 
of any sudden increase of pressure, or gagging, or 
any extraordinary error in the steam gauges. We 
are told that at 5.40 a.m., 20 minutes before the 
explosion, the steam gauge showed 451b. This 
gauge was afterwards tested, and was found to be 
6 lb. short at that pressure, the 45 should therefore 
be read 51. Water in the valve box, up to the top 
of the weights, would reduce the load on the valve 
by the buoyancy of the weights, less a column of 
water equal in area to the area of the valve, this 


would amount to 
65 Bix by 2 
=4.8 Ib. per square inch, 


14 x14 
Ti4\ 14 xi4 
54x 5} 
lead being 11.4 times the density of water. The 
valve was loaded to 65 1b. per square inch, and if 
leaky would present a greater area than that due to 
the diameter of the wink so that the valves might 
begin to open at little more than 60 Ib. pressure, or 
even at a less pressure. 

As the valves began to ease, the escaping steam 
would at first be condensed by the water in the 
valve box, and would mix with that until that 
reached boiling heat. Steam would then rise 
through the water in the safety-valve box, and pass 
into the waste steam pipe, and a great part of that 
being condensed on the sides of the pipe, and run- 
ning down its surface, would add to the amount of 
water in the box. The box, with the weights in it, 
had little space left, and but a little water would be 
required to fill it. The opening to the waste steam 
pipe is a few inches from the top of the valve box, as 
may be seen in the illustration of the similar ar- 
rangement in the case of the steamer Sin Nanzing, 
at page 215 of our ninth volume. When the water 
accumulated as high as the top of this opening, 
it: would become a steam trap; the steam would 
then be confined between the lid and the water, 
and if it could not escape through the unmade 
joint or the spindle bonnet as fast as it rose, its 
pressure would increase until it reached, say $rd of 
a pound on the square inch on the surface of the water, 
and on the lid, when the lid would lift, or cant, 
giving an immense escape ‘orifice to the little 
gathered steam. The water would then be in- 
stantly relieved of the pressure, $1b. per square 
iiich. The upper end of the safety valve weights 
would also be at the same instant relieved of this 
4b. pressure. But the valve spindle and weights 
were before in equilibrium with the pressure below 
them, and with the pressure above them, the re- 
duction above them for the instant disturbs that 
equilibrium. The area of the valve weights is 
6} times the area of the valve, the removal of }1b. 
pressure from the weights is therefore equivalent 
to a sudden reduction of the load ‘on the valves, 
equal to 6}X}4, say, 2lb. per square inch, » The 
valve would therefore open further, and in doing 80 
would increase the pressure below the safety valve 





weig which were flat below, and were only ¢ i 
clear 
of equilibrium would ’ the 

this disturbance; the valve opefiing would 
further increased, and with an accelerated moti 


of almost infinite rapidity, valve weights and lid, | science, 


and the steam and water of the boiler, would be all 
shot out. 

One of our correspondents, after reading an ac- 
count of the accident in last week’s paper, writes 
to us: ‘‘ Your explanation of the Senegal accident 
is, to my mind, correct, and brings into my remem- 
brance an affair which once happened to a donkey 
boiler on board one of the Turkish transport ships. 
The safety valve spindle came through the top of a 
round valve chest with lever and weight arrange- 
ment on top. The waste steam pipe led up along- 
side the funnel, and the top of the pipe might be 
30 or 35 ft. above the valve. The boiler was 
weighted to 501b. ‘The first time steam was on the 
boiler, on the men leaving off working the winches, 
the gauge on the donkey boiler indicated 601b. I 
at once went to try the valve gear; as soon as I 
merely moved it, had it not been for the guard on 
the lever, the valve would have been blown out. 
A drain pipe effected a cure.” 

The witnesses examined on the Liverpool inquiry 
were unanimously of the opinion that the four 
valves were all gagged, body-tight in their seats. 
They also added to this supposition another as ex- 
traordinary, that the three gauges were at that 
time all wrong, and yet, when afterwards tested, 
two of them were nearly right, and one about 6 Ib. 
wrong at the pressure indicated. None of the 
witnesses took any notice of the want of drainage. 
Our contemporary has taken up the witnesses’ 
view of it; but is not this a gross libel upon the 
engineering of our country, the statement that such 
a piece of work could be turned out of a first-class 
shop, should pass through the hands of the turner, 
the fitter, the erector, the surveyor, and, finally, be 
examined on the night before the accident by the 
engineers of the ship, and yet all the four valves to 
be body-tight under steam. We unhesitatingly, on 
behalf of the profession whose name we bear, deny 
the ibility of such a bungle. The valve 
spindles had the Clyde cross handles at top to 
turn them round in their seats when steam is up. 
The valves had been leaking, and would no doubt 
have been all frequently turned round when under 
steam to try to cure the leaking. The valves were 
not gagged. The principal evidence for gagging 
was based on the glazed appearance of some of the 
feathers of the valves, ‘‘as if they had been bind- 
ing.” But a very slight pressure will produce this 
appearance on brass; the weights on each spindle 


were heavy enough to give the required pressure | t 


with even a very little inclination from the vertical. 
But the greatest amount of glazing now on the 
valves was produced after the trial by placing a 
valve feather, that showed no indication of rubbing, 
upon a t of one of the other valves, and with 
merely the pressure of the hand upon them draw- 
ing the one once across the other, One of the 
valves that was least damaged was found to enter 
easily, but at one place felt tight. It was found 
afterwards that one of the feathers of this valve 
was bent. The other yalves were all very much 
distorted by the explosion. Our contemporary 
asks: ‘“* How comes it that so defective an arrange- 
ment was passed atall by the Board of Trade ?’ 
The Engineer has been writing against the Board of 
Trade that their inspections are vexatious to a de- 
gree? Does he mean to say that there is anything 
in the arrangement or construction of the safety 
valves of the s.s, Senegal which a Board of Trade 
surveyor would be justified in objecting to? There 
are a score of first-class steamers by John: Elder 
and Co., and by Messrs. Laird and:Co., with the 
same arrangement of safety valves. The want of 
drainage cannot have been a component part of The 
Engineer's objection, for he did not know that fact. 
The- accident is, in our opinion, due- entirely to 
the non-bolting of the safety valve box.lid. The 
valves were not gagged or body-tight under steam: 
If the law requiring the soe valves to be: out of 
the control of the engineer w. 
been complied with, and the lid properly secured 
and locked, and the key with the: captain, as it 
ought to have been, there: would: have:beem: no 
accident. ee | 





Dranvacr ry Sourn AvsrRatia—tThe South Australian ; 
Assembly has 


House of resolved upoh an ‘ 
about 18,0002. to'complete the drainage of Pps rire ef 
swamp land in the south-east of that colony.) °°) 


the bottom of the box, This disturbance} 
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fit for the wants of animal life, and we can ascertain with 

if not absolute certainty the recesses where it gathers 
we eae 

t the reader appreciate the practical of such 
a science. Thaw b ap asghlcg ta fan won that does not 
contain within its limits some of those unfortunate distri 
where scarcity of water 
industry a: i 


Within easy access of every village, almost ot 
every house, there exist subterrannean streams of water 
generally running at a little depth below the surface of the 
soil. To trace the courses of those hidden streams, point out the 
places where they are the less deep, then channel them out 
and make them flow on the surface, or sink a well on their 
course, are nag ay foe of rational motte and cage 
engineering. iscovery springs and indication o 
suitable situations for wells are ro aad cheats of empiricism, 
but are now applications of science. 

Is not such an art really worthy of public attention? Still 
it is much left in the e. In England, strange to say, the 
name of Parag = oan = in many 
countries, those people who ivining have not 
lost their credit ahtogether. I think it is time to make 
pores these notions: that lands deprived of water are no 

doomed to such deficiency, that their arid surfaces con- 
water, streams, and water sheets, the recesses of which 
can be discovered and made to yield the indispensable liquid ; 
lastly, that the modern processes are based on science and 
deserve reliance so far as the scientific data on which they 
rest admit themselves of certainty and generality. 
I am, Sir, yours obediently, 
Lzon JovRD’ aul. 
Linden House, Twickenham, October 15, 1872. 





THE LOWE-VANSITTART PROPELLER. 
To rus Eprror or Enetnesrine. 


y. 
Coquette and Decoy with the Lowe-Vansittart propeller, as 


these are the first ships which 


have fitted, and I hope 
that in the future Messrs. Ravenhill, Hodgson, 
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NOTES FROM THE NORTH. 
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ly to 100s. per ton. After transactions 
is point, the market improved to 107s., at which it 
ly yesterday. The t of business 

been on a ve full scale, the rapid reduction of warrants 
and makers’ iron having apparently imparted a much more 
healthy tone to business generally. Large quantities have 
been put into store during the week—as much as 1200 tons 
having been sent in in one day ; but now only about 200 tons 
per day are going in, while on the other hand considerab 
parcels have been*ordered out.. There is little alteration in 
the general features of the trade. The — for makers’ 
iron are only nominal, and at present they are not much to 
be crests = on. Gartsherrie No. 1 is quoted at 130s., Colt- 
ness at 140s, Summerlee at 130s., Langloan at 140s., and 
Calder and Glengarnoch are both at 130s. As the genuine 
prices have now reached a more natural level than were lately 
quoted, it is confidently believed that orders both for pig iron 
and manufactured iron will soon flow in and give a steady 
and healthy tone to the market. Last week’s shipments were 
12,261 tons as against 17,968 tons in the corresponding week 
of last year. The market has been somewhat firm to-day. 
Several lots were done at 107s. 6d. to-108s. cash, closing 
sellers at the latter. 


The Finished Tron Trade.—A dull uneasy feeling has 
prevailed in the finished iron trade for some da At some 
of the principal works the plate mills have running 
short time, and in some districts the puddling furnaces are 
not in full operation. There are two or three new works or 
important extensions in progress. 

The P: Wet Dock at Burntisland.—The contracts 
for this rtaking, which were opened at a recent council 
meeting, have been referred to the engineers.: Five estimates 
in all have been received, ranging between 36,0001. and 
45,0007. Most of the present contractors submitted estimates 
two years ago for the same works, but the rise in wages and 
material during the interval have added fully 5000/7. to the 
cost. In view of the works being immediately co 
the occupants of houses and offices in Dock-street have re- 
ceived notice to quit, as these buildings will have to be re- 
moved. 

Scientific Mission of the Jap Embassy.—The Japa- 
nese ambassadors neh fir at present in Scotland are cundag 
their visit to account in a very practical manner. To-day, 
both the ambassadors themselves and the scientific gentlemen 
who are attached to them, have gone on a voyage in the 
Northern Lights Commissioners’ steamer Pharos to se 
the Bell Rock and other lighthouses on the east coast of Scot- 
land. Indeed, one of the special objects'Of the present visit 
of the scientific attachés of the em to Scotland is to 
make arrangements for the construction of additional light- 
houses on the Japanese coast. There are spa he ye 
lighthouses along the coasts of Japan, and it is in to 
erect twenty more. It may be interesting to state that a be- 
ginning was made to the work of constructing lighthouses on 
the coast of Japan in April, 1869. In 1866, Parkes, 
the British minister in Japan, was applied to by the Japanese 
Government to give his assistance to the work of lighthouse 
construction on the coast. On Sir Harry referring the matter 
to the British Government, the Board of Trade undertook to 

rocure the lighthouse apparatus required by the Japanese 
vernment, and to appoint and send to Japan suitable 

to erect the lighthouses, and to ise an efficient 

be hthouse system. The Board of Trade engaged the services 

Messrs. D. and T. Steyenson, engineers to the Commis- 
sioners of Northern Lights, Edinburgh, and these gentlemen 
designed and superintended the construction of all the 
apparatus sent to Japan. The eighteen lighthouses now 
on the shores of Japan are under me goes manage- 
ment of the European officers there, as are also the lighthouse 
stores. Thers are at present thirteen European light-keepers. 
There are also — apanese light- employed, most 
of whom are undergoing a og training under the 
Europeans. The progress of the pnpil Japanese light- 
keepers is reported every month, and a reward is held out to 
the Euro who succeeds in training the most efficient 
men. It been decided to have, for the present, one Euro- 

light-keeper at each = and two at rock stations. 
Stevenson accompany the ambassadors in their trip 
in the Pharos. 

The Locomotive Trade in the Glasgow District.—In the 
department of locomotive engineering ther 


eis at present a 
eo ess in the G district. Messrs. 
Diibs and Co. (Glasgow Locomotive Works) are turning out 
on an average two finished engines week. They are 
completing an order for forty for the Midland Railway Com- 
\ y- Ten have lately been deli on account of a 
Casadien Railway, and there are fifteen more in hands for 
the same. For the Indian State Railway there are thirteen 
in hand, and three for a Russian 
and Co. have their first contract in 
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Railway. Messrs. Diibs 
hand—ten engines—for 


the @ w and South-Western Railway Company, and they 
Tine finished six first-class engines for Buenos Ayres, to 
w have been shipped in There are about 
1150 in full employment with Messrs. Diibs and Co. 

ian Locomotive i is very busy, but 
chiefly with repairs. There ate, however, two new engines 
in hands. Messrs. Neilson and Co, | e-park Locomotive 
Engine Works) are finishing a Cale order for thirty 


engines, and haye another order on hand for sixteen and two 
bogie engines. 


‘ p 


Death of Sir Davia Baxter, Bart—At the ripe old age of 
seventy-nine years, Sir David Baxter, Bart., of Kilmaron, 


le | and Secretary to the Treasury, who is the nephew 








I 





the 

tenance by a vote from the Treasury. 
The wealth which he has left is said to be from 700,000/. to 
800,000. Mr. W. E. Baxter, M.P., for the Montrose Burghs, 


deceased baronet, will, it is stated, succeed him in the 
baronetcy, as he had no family of his own. 


_ iumeeiion of Steam Boilers in G .—At last Monday 
's meeting of the Glasgow Police there were sub- 
mitted the minutes of the i ittee, in which 


Commi 

there was a re by Mr. Clinkskill, C.E., with regard to 
certain steam boilers which were complained of as being in 
an insecure and dangerous state. The report stated that 
boilers were in a good condition, and competent to sustain 
the pressure they were ordinarily subj to. Mr. J. L. 
Lang, solicitor, who is a member of the Town Council, ad- 
dressed his constituents on this subject on Monday night, 
saying “That the immediate cause of the inquiry into unsafe 
boilers was the explosion in Paisley-road. After that acci- 
dent an investigation was made, and it was discovered that 
within a very short distance of the Cross of Glasgow—in the 
most populous district of the city—there were at least 85 
boilers, and that, according to the judgment of experienced 
men, almost the whole, or at all events a large ion of 
them, were in a most unsafe condition—that in man 
were old and worn out. One in icular was said to have 
been put in under the cloud of night because its owners were 

id it should be seen ; but whether that was exactly the 
reason he could not tell. The consequence of this report was’ 
that he made a special motion on the subject, and it was in- 
timated that the whole matter had been remitted to the Pro- 
curators Fiscal to make a thorough investigation. So 
far as he could judge, the authorities had very little 
power in the matter just now. He believed the only power 
the Procurator Fiscals was at common law and not at 
statute law, and any man who fancied himself in danger from 
the use of an e and improper boiler might; get its use 
interdicted. However, the effect of the motion was that those 
who had boilers unsafe fancied the authorities had the power, 
and the portion of the boilers had been put in good 
order. He believed that in the very first Bill they required to 
introduce with re; to the ice r i and the 
amendment of our Police Acts, full powers would be taken 
with respect to this matter.” 
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NOTES FROM THE SOUTH-WEST. 

Gas at es Sa ae a meeting of the directors 
of the Chipping Sodbury Gas and Coke Company the rise in 
the price of coal was taken into consideration ; but after 
some discussion it was decided not to i the charge for 
gas at present. 

The Glamorgan.—This fine vessel—the first of the 
line of South Wales Atlantic steamers—left Cardiff on 
Saturday for New York. She carried 30 cabin 8 
and 70 steerage passengers, besides a large premmcth re 

The Tay Bridge.—Messrs. C. de e and Son, of th® 
Wauntreoda Iron Works, near Cardiff and Strangeway® 
Works, Manchester, are p’ ing with the construction of 
+ ach first — of the great a. which the North British 

ilway Company pro to throw across the Frith of Tay. 
The Wauntresda Works are situated near the Sta. 
tion of the Taff Vale Railway. Commencing atthe south 
side of the Frith, the bri 





cng 

ridge will consist of 3 spans 60 ft. 
in length, 2 of 80 ft., 22 of 120 ft., and 14 of 200 ft. Next to 
these there will be 16 other spans of 120 ft., and 25 of 66 ft. 
There will then be a ge op ee 150 ft. , and 
nine — spans neat > mn uld be understood that these 
are clear spans, exclusive of , the space occupied by the pi 
each of which will, of course, add several feet tae length 
of the bridge. The foundations of the piers will be of 
wrought iron, on which cast iron will be built up to high- 
water mark. 


Devonport Dockyard.—The months of October and No- 
vember. being the period prescribed by the Admiralty for the 
reception of applications for increased pay, in order, if any 
alteration ided upon, that provision may be made in 


the next year’s estimates, which will be in course of 


sec pee a large number of memorials for higher 
ve already been forwarded to their lordshi the in- 
ferior 0: and workmen in the various ts of 


Devonport Dockyard, and it is stated that applications 
ST Ce ea eee 
officers. 


Southampton Dock Company.—New offices have been com- 
pleted for the Southampton 1 Dock Company. The buildi 
ides not only accommodation for the company’s presen 

purposes, but is designed to meet the future requirements of 
the increasing trade of the docks. On the’ ground floor is a 

public office for the transaction scene ee 
with offices for the import and export warehouse keepers 
other officers of the company ; also book 


tendent and en and accountant. The i 
designed Mr.“A. Giles, C.E., the com Ts am apr 
it was under the supervision of Mr. John Howell, clerk 





necessary 
levels of the water, and the importance of the embankment 
mentioned before for the cutting off of the Y to the east of 
Amsterdam. 

We may here make the preliminary explanation that in 
all references to these levels of water, A P signifies always 
the horizontal plane passing through the zero point of the 
water-mark post at Amsterdam (Amsterdamsche Peil), to 
which all numbers of heights of the public and Government 
constructions in the Netherlands are referred. . 

At that point of the North Sea coast where the new port 
exists the levels are: 


ft. in. 
For the ordinary high water ... + 21143AP 
Pe low water... -—1 768AP 

So that the fall of the tide ... 4 7.11 

The highest known flood level at 
eran crete ove de +11 168AP 
At the Y, near Amsterdam 

The ordi high water oe +0 472AP 
ie low water -— 0 944AP 

Change of tide soo 1 2.16 
The average water level — 0 590AP 
The highest known tide , +8 242AP 

The depth for navigation within the Y and the Wyker- 


meer can be increased only by artificial means, and hence 
the necessity of forming the two sides of the canal with 
embankments, which offer also the opportunity, already 
mentioned, of draining the marshes thus cut off. If the 
canal, formed in this manner, were to remain in direct com- 
munication with the Zuyder Zee, not only would the level 


Y | of the water change with the variation of the latter, which 


would give rise to inconvenient currents and low levels, but 
the canal would also be open to the storm tides of the 
Zuyder Zee, a danger to which neither the vessels in the 
canal nor the dams of the reclaimed lands should be ex- 
posed. These considerations involved the cutting off at the 
east of Amsterdam, and the formation of the second system 
of locks connected with it. 

Provided at both ends with lock gates, the canal wil 
form with its extensions a bay (Binnenboezen), that is to 
say, a reservoir which has to receive and to away 
the artificial or natural drainage, not only of the newly- 
erected marshes (Polders), but also of all those surfaces of 
land which have hitherto been drained by the Y. These 
surfaces of land, however, are very considerable, because 
they include, not only a large district ofthe province of 
North Holland, but partly also the R. d, and within 
the latter the marshes of the Harlemer Sea (Harlemer- 
Meer-Polder), laid dry between the years 1848 and 1852, and 
the canal of which is discharged towards the Y by means 
of the large chain pumps situated near Sparndam and 
Halfweg. The new bay was not found to be sufficiently 
lange to receive, without a disadvantageous increase of its 
level, the often considerable masses of water from the 
neighbourhood, more particularly when, at times, perhaps 
simultaneously with the main drainage of the marshes 
(Polders), the natural discharge of the canal through the 
lock-gates at the ends should be reduced, or entirely sus- 
pended, in consequence of continued high waters in the 
North Sea and in the Zuyder Zee, produced sometimes 
through the influence of storms. These circumstances made 
it necessary to fix for the canal, not only a normal water 
level, but to provide the necessary means for maintaining 
it at all times. The normal level fixed upon is —19.585 in. 
AP, but the pumps have been connected with the system 
of locks in the dams cutting off the Y. 

The North Sea port, the starting point of the canal, is 
formed by two converging piers inclining towards each 
other, and enclosing a surface of about 59 yards, with an 
entrance of 852.8 ft. The axis of the basin is perpendicular 
to the coast in the direction W.N.W., and passes through 
the middle of the entrance. The main canal, after cutting 
through the foot of the dams, leaves the eastern side of 
the port, and forms a flat curve, with the concave side to- 
wards the south, having a chord of 7872 ft., and a versed 
sine of 328ft. The reason for forming this curve is to 
protect as much as possible, from the action of the waves, 
the North Sea locks, which, in connexion with the required 
discharging sluices, join the eastern end of the curve. The 
canal then runs in a long straight line, cutting near Velsen, 
through the Haarlem-Uitgeest Railway (Hollandsche 
Spoorweg), and the turnpike-road of the same name, and, 
after in a flat curve through the small peninsula 
Buitenhuizen to the Wykermeer, enters the Y. It touches 
here, to the south of Zaandam, a projecting point of the 
north coast, and then takes its direction to the south-east 
into the main road of navigation, the “‘ Tief of Amsterdam.” 
Its length up to that point is 14.72 miles, of which, before 
it reaches Velsen, 6450 yards, and near Buitenhuizen 
875 yards are in good land, 4777 _— in the Wykermeer, 
and 18,670 yards are in the Y. curved portions have 
nowhere radii less than 6560 ft., and the lengths of straight 
vary from 2180 yards to 9290 yards. The curves are 
therefore exceedingly favourable, not only to the naviga- 
tion of the canal, but also to the proposed construction of a 
railway along one of the towing paths. The communica- 
tion from the main canal to the west of Amsterdam, by 
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gether by nine side canals, which, having a total length of 
12.48 miles, divide the surface of the Y, that has to be 
reclaimed into a large number of marshes (Polders). The 
more important side canals are those which lead to Sparn- 
dam and Halfweg, where they receive the drainage of Ryn- 
land, and of the marshes of the Haarlem-Meer (Haarlemer- 


claimed land from the Haarlemer-Meer contains 21,528.6 
square yards, of which 7778 square yards only can be used 
for pasturage. The ercetion of the pumps necessary for 
these reclamations, which have to be completed by the con- 
tractors, was commenced in the present year. The full 
details have not, however, been settled 
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Meer-Polders). The largest of all these canals bas a length 
of 3.1 miles. The canal to the east of Amsterdam, and 
near Nieuwedam, with a length of 1968 ft., was made with 
a special reason, which will be explained further on. The 
total length, however, of all the canals to be executed, 
amounts to 28.14 miles. 

The cutting off of the Y on the eastern side is effected by 
a dyke 4460 ft. long, built from Schellings-woude, straight 
through the Y, about midway between Amsterdam and the 
Zuyder Zee; this dyke contains in its northern part the 
group of navigating, discharging, and pumping sluices 
(Schépfwervisschleusen). The dam will occupy, as with 


similar works executed in the Netherlands for the protec-° 


tion and drainage of the country, a predominant place ; 
with respect to length only, it is surpassed by the railway 
embankment through the Osterschelde, but it surpasses all 
existing similar dykes in regard to the depth of water 
through which it has to be carried. 

By the dividing dam and the level of water maintained in 
the canal, the basin of the Y into which the canal widens 
is changed into a large dock, where it formed formerly the 
entrance to the various docks at the west and east of the 
city. The latter lose their present importance as ports, 
but may be put into communication with the basin by the 
removal of existing sluices, when after the lapse of time 
the dividing dam has consolidated. The entire transforma- 
tion of the existing arrangements requires, therefore, not 
only the erection of new and extended wharfs for the mari- 
time traffic, but also the construction of a large central 
railway station in connexion with the new docks, an accom- 
modation at the present time wanted for Amsterdam, as the 
two railways running to the city terminate at two different 
sides, the Dutch railway at the western and the Rhenish 
railway at the south-eastern side of the city, while the 
latter line only affords an insufficient communication with 
the port. No other ground being available, the new central 
station has to be built upon land reclaimed from the Y, and 
will afterwards be connected by a line passing in a north- 
westerly direction across the Y, with that railway which 
enters North Holland near Nieuwediep, and branches ott 
near Uitgeest towards Haarlem and Zaandam, It has 
already been mentioned that in the future another railway 
along the new canal towards the North Sea port will pro- 
bably be added tu these railway extensions. 

The establishment of a constant water level in the new 
canal, creates, however, for Amsterdam a special difficulty 
which has still to be overcome. The city is situated in a 
flat country, and is provided with a great number of canals 
(Grachten), which receive the drainage of the streets, and 
with it the sewage of the city. The change of the water 
resulting from the alternate rising and falling of the tide in 
the Y offers at present at least some opportunity of removing 
the sewage; but this will cease as soon as the construction 
of the canal has been completed. For making the necessary 
alterations, a capital of three million gulden (255,0002) has 
been reserved, but how these have to be accomplished is still 
a matter of discussion. In any case, however, a portion of 
the canals will be filled up, a work which has already been 
commenced. 

Having thus briefly reviewed the general history and 
development of the Great North Sea Ship Canal, we may 
proceed to describe the more important works with reference 
to their arrangement and construction, the manner in which 
they bave been executed, the auxiliary means employed, and 
the present state of the whole undertaking. It will be con- 
venient to divide this description according to the various 
sections following : 

1, The main canal with its side canals. 

2. The North Sea port. 

8. The North Sea sluices or locks. 

4. The cutting-off dam. 

5. The Zuyder See locks. 

6. The pumping stations. 

7. The land and railway works near Amsterdam. 

We may here state that the reclamation of the marshes 
(Polders) will produce more than 598,016 square yards of 
ground, for the most part of excellent quality. The re- 


information is still wanted. No further reference to this 
part of the work need therefore be made in the following 
description. 

1. The Main Canal and the Side Canals.—The main canal, 
the situation of which has already been explained, is of the 
following dimensions : 

Width of bed, 88.56 ft. 

Depth of water, 22.96 ft. (the level of bed is 24.6 ft. below 
A P, and the normal height of the water is 1.64 ft. below 
A P). 

Width at water level, 180.4 ft. 

The following comparisons will be found of interest. The 
North of Holland Canal is of the following dimensions: 

Width of bed, 32.8 feet. 

Depth of water, 18.69 ft. 

Width at water level, without banquettes, 124.64 ft., and 
inclusive of the latter, 131.2 ft. 

The dimensions of the Suez Canal are : 

Width of bed, 72.16 ft. 

Average depth of water attained, 26.24 ft. 

Width at water level, without banquettes, 177.12 ft., and 
inclusive of the latter, 196.8 ft. 

The length of the Suez Canal is 99.3 miles, and that of 
the North Sea Canal 14.4 miles, or, including the side 
canals, 28 miles. With respect to the depth of water both 
canals will be about equal, it being questionable whether 
the ultimate depth of 26.24 ft. for the Suez Canal will 
really be attained, or whether, on account of the great shift- 
ing of the sand to which the canal is exposed, it can be 
maintained. Similar conditions do not exist on the North 
Sea Canal, the dams through which it passes being already 
covered with turf, as well as the slopes of the cuttings. The 
section of the North Sea Canal above the surface of the 
water differs according to the contour of the ground (in the 
cuttings near Velsen and Buitenhuizen), or through open 
water (as at Wykermeer and Y). Both sections are repre- 
sented by the annexed woodcuts, Figs. 1 and 2. 

The first-named section is formed with slopes of 1 to 2 
below the water, and with a banquette on each side, 16.4 ft. 
wide altogether, and the outer parts of which are 1.64 ft. 
below the surface, whilst the remainder is level with 
the water. The slopes then ascend with an incline of 1 to 
2 to the towing-paths, which, not being higher than 
27.88 ft. above the level of the water, have a width on the 
north side of 16.4 ft., and on the south side of 32.8 ft. The 
cutting near Velsen begins at the foot of the dams, where 
it is 41 ft. deep, and increases to 52.48 ft. It then ranges 
over a distance of 6560 ft., between 49.20 ft. and 52.48 ft., 
but attains at one point nearly 55.76 ft. and at another 
place more than 58.98 ft. 

The slopes in the second section ascend with a gradient 
of 1 to 2 to the water level, and form there on each side a 
banquette of 98.4 ft. in width, after which come the embank- 
ments of the canal, serving also for the future’ dykes of the 
marshes (Polders), with a width of 16.4 ft., and inner and 
outer slopes of 1 to 4; the height of formation above 
the level of the water of the canal is about 4.92 ft. A. P. 
The width of the surface of water varies thus in this sec- 
tion between the dykes or embankments according to the 
nature of the ground. 

At the outlet of the North Sea at the foot of the 
dams a width of bed of 219.7 ft. is and a similar 
width exists also for a length of 1069.2 ft. in the neighbour- 
hood of the North Sea locks. In addition, for 1148 ft. on both 
sides of the railway bridge of Zaandam, the width of the 
bed in the Y will probably be increased to 155.8ft. In 
order to establish finally a connexion between the canal and 
the “‘ Tief of Amsterdam,” the width of the bed will be in- 
creased over the last 8856 ft. from 88.56 ft. to 164 ft., and 
the dykes will be gradually deviated, the northern one 
maintaining its direction, and the southern one running in 
& curve towards the present bank of the Y to the west of 
Amsterdam. 

The general arrangement of sections of the side 
channels coincides with that of the main 
width of the bed for the minor 
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and forming a deepened extension of the river Zaan. The 
distance between the towing paths of the side canal leading 
to Nieuwedam is 229.6 ft. , 

(To be continued.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was only 
a thin attendance on ‘Change at Middlesbrough. Many of 
the local ironmasters and brokers adhere to the habit of 
coming to the market fully an hour after it has commenced. 
This is a great injustice to the business who come by 
train from a distance. consequence of the Middlesbrough 
merchants, whose interest it is to encourage everything 
which will promote the market, not attending at the 
time, many people are very much incony b 
of the pig iron makers are still quoting No.3 at 115s. per ton, 
but in the face of that it was offered by merchants on ‘Change 
yesterday at 105s. per ton prompt delivery. The makers 
will not admit that prices are cealion and the most conflict- 
ing accounts of the condition and prospects of the trade 
cpone & stepeee There is every reason to believe that 
downward tendency which isso evident, will continue for 
the next few months at least. It is, however, satisfactory to 
know that all the makers have contracts booked at high 
prices, which will keep the blast furnaces occupied for some 
Certainly there are some of the makers who have yet 
unfinished contracts.entered into before the last advance was 
ices. But by the end of the year nearly the whole 
district will have worked off the low-priced 
contracts, and if the quotations then are anything like 100s. 
ton for No. 3, it is believed that they will prove so far prohibi 
tory that in a very short time stocks will increase, and prices 
finished iron trade there is litt 
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ANTI-FRICTION ROLLS. 
To tae Eprron or EnGinexrine. 
} treatise om 


cage. two rings are uni rods 
of the rolls, thus formin, g » rigid cage in which 
revolve. This aj to be epaall as of 
and has the merit of containing the n 
the circle, as they are placed as closely 
touching, but is open to the objection 
from lack of room between 
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with the latter. The proper shape of the stalls is that in w: 
the opposite sides are parallel planes, as shown in the sub- 
ame Fig. 1. 
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The ¢ are cast to scant sizes in all and require 
only to be cleaned to fit their places od pone the rolls, 
which are simply cut to proper length from the 
round steel. Rolls and cages on this plan answer well, even 
when subj to severest use, as in the sheaves of steam 
cranes. To get the most service out of them, however, they 
upon which to travel; the pins 

steel or best iron truly turned, 


must have a anent way 
Fig. 2, should be 


or shafts, a, 





and the hub of the sheave, 5, should 
or wrought-iron ring truly bored and secured 
end collars or plates, c c, are provided to 

The principal defect in this plan of 
rolls against the bars,dd. This is 
as 4 sustains no weight, and 
slight movement pressure at 

~ of their want of durability against 
age. To remove all rubbin i 
ing rolls we devised and e,in January, 
cage and rolls shown in Fig. 3. The bearing 
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joining the centres of two 
just such a diameter 


Philadelphia, U.S., September 14, 1872. 





BLAST FURNACE CONSTRUCTION. 
To tax Eprror oy EneingeRine. 
Sr1z,—Your valuable paper of Friday, September 20, 1872, 
contains, on page 208, an article on blast furnace construction 


blast furnaces, which is thus brought before the iron- 
masters of a country the iron ind of which has always 
been u as representing the highest degree of per- 
fection. Will you allow me now to 
the article—already favourable to me—and to make 


ives altogether a general idea (as far as that 
is possible wil as Canine). eee of furnaces 
adopted by me, and which have now been in action since 
1865 at the works of which I am the managing director. The 
idea upon which my construction is based represents the lower 
portion of a blast furnace as a crucible, the central portion as 
a retort, and the upper portion, that is to say, the whole of 
the shaft, as the neck of a retort. ’ 
In the crucible the fusion of the ores and their separation 
from the slag-forming additions has to take place ; in that 
portion of the furnace the heat has to be the test, and 
experience has everywhere proved that in thi no 
cooling from the outside has to be feared, on the contrary, it 
has to be promoted by any artificial. means. In the central 
t carburisation and reduction—or the work of a retort— 


| 


The article 


as ible, whence the larger section. The pre 
work, consisting mostly of reduction, has to be done in the 
shaft, which represents the neck of a retort through which 
gases are allowed to pass in order to reduce the accum 
oxides by slowly ss them. The oxides are heated 
in order to make reduction possible. Now, it is known 
that a piece of specular iron exposed in this manner to a 
reducing current of gas soon becomes spongy, and this the 
more quickly, the less the slag-forming matter the ore con- 
tains; with the increase of the slag-forming matter the re- 
duction goeson more and more slowly, while it is also re- 
tarded in proportion as the temperature is increased above 
that of a good cherry-red heat, because the increase of tempe- 
rature favours the vitrification of the slag-forming matter, 
which prevents or hinders the reducing from pene- 
trating the ore. The same effect takes p in the blast 
furnace. If the temperature in the upper part of the boshes 
exceeds a certain height, the ores begin to vitrify and the 
gases ascending from the lower part, and which in presence 
of the superfluous carbon always re-carburised, will pass 
through the mass of the vi ores without effecting a 
sufficient reduction—hence the latter has to take place at the 
expense of the carbon that comes into contact with the ores, 
whence a waste of fuel. 

I have, therefore, in my system of construction freed the 
hearth and the shaft of the furnace as much as possible, and 
have made the walls of the shaft as thin as icable, and 
of one ring of fire-clay blocks, in order that 
be increased too much in portion of the furnace. Now, 
with such an explanation, my assertion i i 
of furnaces saves fuel, because much heat 
from the upper part of the boshes and 
through the thin —_ adopted ioe ne 
appear a paradox. ut besides t a sticking fast to the 
hot and (in other constructions) thick walls, a forming of. 
useless s which may finally descend the charges, 
i i the working of the 
prevented, by my plans, as any practical blast furnace 
will admit. 


furnace is 

The principle applied here at Neuss for seven years past 
has thus given practical proof of my statements made above ; 
two furnaces belonging to these iron works, one built on the 
old system, with thick the other constructed according 
to my system with walls only 18 in. thick, and formed of one 
ring of fire-clay blocks, without any further i 
have been worked under entirely equally conditions, and 
former furnace has always consumed between 10 and 16 per 
a fuel more than the other. 

is important question with 
having been settled and frie whew: ee experience, 
the other advantages of this construction of furnaces are still 
of sufficient importance for the practical blast furnace engi- 
neer. There is evidently a greater durability of the walls of 
the furnace, repairs may be made during the working with- 
out the least difficulties, and each part or stone of the shaft 
may be examined by boring through it small holes of about 
1 in. in diameter, which can be conveniently shut in front of 
the furnace with a clay plug, and be left open towards the 
outside, offering thus the opportunity — so 
any time and at any place whether the inside of the 
a = M epchaacinaye wr » ieee Sa maee sone Re 
pipes for the carrying off o gases, for the purifyin 

of the latter, and the whole arrangement has the sebvoniones 
or oy g all obstacles for the traffic round the furnace. 
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the article given in your of September 20th last 
it was stated that the shaft, Freed from all surroundings, 
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insufficient supply of coals; the result 
without the least damage or difficulty for the recommence- 


ment of the work. 
It is evident also Oat 9 Ratanes conmiansied, eo Sat qetes 
oO 


building the furnace, but is only 
the construction of it: this I think it right to mention. 
The statements respecting weight of charges, &c., are no 
longer quite correct; _s 1869 catego 22 
grained pig iron rich in manganese, with a day’s 
duction of 100,000 lb. per day, and a consumpti 7 trom 
10 lb. to 11 lb. of coke per 10 lb. of iron, though the furnace 
is only 53 ft. high, and the diameter of the largest part of the 
boshes is only 16 ft. The system may be applied for all di- 
mensi 


ons. 

I offer these few explanations and observations to your 
kind consideration, and if you find them worthy of insertion 
in one of the earlier numbers of your valuable paper, I should 
be most happy to give any further explanations respecting 


my system of furnaces. 
Yours respectfully, 
Franz BurTGeENBACH. 
Hiitten Director. 
Neusser Hiitte (Neuss Iron Works) near Diisseldorf, 
. Rhenish Prussia, October, 1872. 





THE MACHINERY OF SHIPS OF WAR. 


. - To THE ae WG. 
itz,—A correspondent in s ENGINEERING, sign- 
ing himself “ Marine ey oe in ing a clumsy attack 
upon an article in the number of Naval Science, 
states, with reference to “ tubulous” boilers, “ that the in- 
ventor of the most successful boiler of this type requires 
fresh water to make up the waste, distilled sea water not 
suitable, on account of the injurious effects of some 
salt being contained in sea water. no lubricant, such 
as employed now for cylinders, can possibly be i 
os oe where this form of boiler is employ: rs 

By w : i ineer’”’ determined that 
this boiler, which is so particular about its water, and whose 
system is so delicate that it cannot beara bit of fat in the 
cylinder, is the most successful of the type? Is it that he 
has assisted at some unpublished but strictly reliable trial, 
not a Government one, and where no allowance was made 
(not evena rough one) for such accidents as leakage from a 
a blow-off cock. 

“* Marine Engineer,” if he has any right to the title he has 
assumed, must surely know that there are boilers of the 
tubulous type, whose makers do not insist upon distilled 
fresh water, having no objection to lubricants in the cy- 
linder, and being anything but likely to acknowledge the 
su y of the particular boiler he refers to. 

Lhe writer in Naval Science, while plainly admitting the 
superiority of the compound engine as a high pressure en- 
gine, points out its unsuitability for war ships on account of 
the inter-dependence of the cylinders, rendering it peculiarly 





liable to disablement in an action. This defect in the engin- 
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“S is becoming daily more evident that the conservation of 


the locomotive power of the ship will be of vital importance 
in future actions, and there can be little doubt that the ad- 
ditional security from disablemen ro by providing 
poo Napa t cylinders, would frequently go far towards turn- 
— scale ina naval engagement. 
fd my FS . ce of bad attempt to nacre teed wow 
iency of the propelling mac in battle will there- 
fore be Ber Beare by men who pa ships to mancuvre 
under modern conditions of warfare, although your corre- 
— of last week appears to be incapable of appreciating 
m. 
It is evidently on this ground, and with the idea of giving 
ter confidence to persons in charge, that the use of a 
“tubulous” boiler for ships of war is‘proposed in Naval Science. 
With regard to this point “ Marine Engineer” writes: “ Per- 
haps if he (the writer in Naval Science) had been in a close 
stoke-hole when a 2 in. cock was broken off a boiler by an 
accident, with only 20 1b. of steam, he would have cause to 
alter his opinion respecting the risk incurred.” 
But if, instead of being in a stoke-hole where a 2in. cock 
was broken off “by an accident,” “Marine Engineer” were 
handling the familiar stoker’s shovel in front of a 12-ft. round 


boiler (say 60 Ib. rere) suddenly broken into by a 600 Ib. | P 


shot or fragment of a shell, he would in all probability be 

effectually prevented from altering his opimion, and your 
fessional readers would for the future be spared the in- 
tion of such bits of gratuitous information as these : 

“ Forced draught, if essential, may easily be a ae 

“ The cylinders in the Swinger being very onal , the shock, 

owing to the high initial pressure of the steam, would not be 

felt so much as in large engines with longer stroke.” 

“No steam must be wasted with tubulous boilers !” 

Whatever division of opinion there may be as to the merits 
of known tubulous boilers as efficient steam generators for 
marine purposes, I should say that most naval engineers who 
have been in action would gene this type of boiler so far 
as safety and capability for rapid repair is concerned; 
and if a self-acting arrangement, such as that successfully 
used by the Americans during the civil war for instantly 
Ss a boiler when struck, were provided, the pro- 
babilities in favour of the steam supply being kept up to the 
engines even after the explosion or perforation of a boiler 
would be still further increased. 

Our existence as a nation depends upon the efficiency of 
our navy, and as a matter of public decency questions in 
relation to it should be discussed in a fair and generous 
spirit. You will therefore, I trust, allow me to say that it is 
to be regretted that your valuable space should be taken up 
by the communications of a correspondent who does not 
seruple to falsify an article which he attempts to criticise 
without having either the requisite knowledge or capacity to 
enable him to do so. 

There is no mention made in the article referred to of such 
pressures as 250 or 500 lb., neither is the adoption without 
previous trial of tubulous boilers for engines of 1000 horse 
power proposed, as implied by “ Marine Engineer,” and I 
should think it is not at all likely that “‘leaps in the dark” 
of this description will be advocated in the pages of Naval 
Science. 


I am, Sir, yours &c., 
WaTER-TUBE. 








FURTHER NOTES ON THE CAISSONS OF 
THE EAST RIVER BRIDGE.* 

By F. Coriise@woop, Civil Engineer, Member of the Society. 

A Parser read before this Society at the last annual con- 

vention, entitled “A Few Facts about the Caissons of the 

East River Bridge,” gives accouut of the construction and 

sinking of the Brooklyn caisson ; these notes refer almost en- 
tirely to the New York caisson. 


Construction. 

Preliminary borings on the sites of the piers of this bridge, 
disclosed the fact that the river bed and underlying strata 
on the Brooklyn side were essentially different from those on 
this, the New York side. There at a depth cf about 46 ft., a 
uniformly hard bottom was reached, which was entirely satis- 
factory as a foundation. Here, on the con’ , the strata 
were exceedingly irregular, all more or less yielding, and 
with extensive beds of quicksand reaching nearly to the 
sche rem Set Frame « a depth from 77 ft. to 92 ft. below 

igh tide. 

t was at once decided, therefore, that the foundation must 
go nearly if not quite to the rock. To provide for the pressure 
of a larger mass of masonry, compared with that of the 
Brooklyn pier, it was deemed advisable to increase the size of 
the caisson, and it was made 102 ft. by 172 ft.; the air-chamber 
was of the same height as in the other caisson, 9 ft. 6 in. 
The cross-frames, for the support of the central of the 
roof were much heavier, being of solid timber, 4 ft. thick ; 
and additional bearing surface on the quicksand was obtained 
by the introduction of minor frames both across and length- 
wise of the caisson. The total sustaining surface, when all 
brought to a bearing, was about 2700 ft., or fully twice that 
of the Brooklyn caisson. This, it was see — ae 
to man sepinet, the Gangarear. 5 ment that might 
ocour should there be a sudden escape of air from the air- 
chamber, which previous experience shown to be quite 
possible. 

The roof was increased in thickness from 146 ft. to 22 ft., 
and a cofferdam built from the top of the twelfth roof course 
to high-water mark. By this means greater buoyancy was 


_® Paper read before the American Society of Civil Bn 
gineers. 
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the atmosphere, with 
was about three times 
ered, the escape of air under- 
neath it and upward h the sand, was ey 
1200 to 1500 cubic feet per minute, requiri Ly Spe who! 
compressor force to supply it. This could always be partially 
controlled by banking up inside the shoe with earth. 
The Air Supply. 
The air supply was furnished by 18 compressors, throwing 
8 cubic feet of air (normal pressure), per revolution. These 
were seldom all ing at once; at the pressure, 
the number varied from 8 to 12, withas of 30 to 80 revo- 
lutions per minute. The highest limit was, of course, reached, 
when sand syphons were throwing out material. In 
the compressor room, a mercurial guage showed the actual 
ressure, and, close by it, an indicator moved up and down 
with the tide, and traversed a strip of paper, on which were 
marked pounds. The paper being adjusted each morning, 
the engineer had always before him the real and the required 
ressure. At the beginning of the sinking, the pressure was 
yb A up to that required to balance the water pressure 
at oe. - 
After a few feet of excavation, it was found that a half 
oso less pressure was sufficient to 
0 ft. of excavation, or a total depth of 57 ft. we began to run 
regularly with a pound less. material, down to this 
depth, was sand and gravel, but it evidently offered a sensible 
resistance to the passage of water through it, When the 
pressure was run down by the excessive use of the sand 
syphons, the water would run in slowly for an hour or two ; 
the pressure had then to be put up 0 Nee eee 
and held there two or three hours, to drive water out. 


The Water Shafts. 

One inconvenience arising from this, was the difficulty in 
keeping a safe supply of water in the pools around the water 
shafts. The natural effect of the air pressure would be to 
force the water deeper down in the centre of the chamber 
(where the shafts were), than at the shoe ; hence there was— 
as proved by currents in the trenches—a constant loss by 
drainage from the shafts to the chambers in addition to that 
caused by the dredge buckets. The head of water in the 
city mains being too small to keep up the supply—as a pre- 
cautionary measure, a steam pump was connected with the 
caisson water pipes, which prevented further trouble from 
this cause. 

The water shafts projected 2 ft. below the shoe, and the 
water was always kept in the pools a foot above the bottom 
of the shafts, Erg i ily Phang ie higher. This was 
necessary to provide against s uctuations in pressure, 
and on account of the pulsations caused by the plunging in 
or withdrawing of the buckets. 

The sand in the pools always stood at a very low angle, 
hence they were kept large and well dug out. Unless 
preeaution were taken, the shafts were liable to be danger- 
ously sealed, when the work was stopped, by the slow deposit 
of earthy matter, held in suspension by the water while 
dredging was being done. 

As to be expected, 
early part of the work, in removing mud and other 
which could not be taken out by the sand syphons. They 
were employed, however, until a depth of 74 ft. was reached, 
where they became practically use for the reason that, 
in lifting through such a depth of water, nearly all the 
material was washed out of the buckets. 

Caisson Level. 
Before the caisson was put in place, the river bottom, at a 


as great. 


depth of 37 ft. was dredged to as nearly a uniform level as | ; 


possible. The scour that took place under the outer edge of 
the caisson before it was firmly gro 
the bottom at low tide, fully 2 ft. out of level. To prevent 
this, earth was thrown in at high tide, and a tolerable uni- 


form bearing obtained. 


At one time afterward, before all the dock logs and similar = 


obstacles had been cleared from under the frames, the caisson, 
was 9 in. out of level at the corners; but after getting well 
into the sand, and while settling from 6 in. to 11 in. per day, 
the test di of level was Gin.; and at times for a 
whole week it would not be out more than lin. or 2in, 
Towards the end of the excavation, fully one-half of the 
caisson rested on quicksand, and the other half on cemented 
gravel; but even under these extreme circumstances, we 
were able to put the hard side down lower, while the soft side 
i a 

Mr. Collingwood said: To show how readily the level was 
controlled, I will state we s the caisson exactly at 
78 ft., and the differences of at the extreme corners of the 
cofferdam was only an inch, and of the masc only three- 
fourths of an inch, We stopped and held it without 


difficulty. 


the shafts were most useful during the | j 
materials 


unded, caused it to take | ; 
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the water out. At the 


The Telegraph. 
The telegraph used in sending 
very simple, and worked well. One of the large 
below, an inch tube (rivetted at the joints 
we ee Sees , and indexes attached. Under 
neath each index was asmall 
was distinctly traced a plan of the together with 


position of every pipe and shaft, 
therefore, 


small tube, attention 


A small rod, also, was passed down 
and its weight balanced by a weight above, attached to 
cord passing over a pulley. A small 
above and below ; these traversed vertical boards on which 
were words and sentences such as, “ ” start, ,“* bucket 
is caught,” &c., directing what was to be done. ~ 
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TELEMETERS. 


Tae modern improvements in the mechanism of 
artillery and small arms, as wellas the t increase 
of range and power which has been attained in the 
construction of firearms in general, seems to have 
led to a revival of interest in the subject of tele- 
meters, or distance measurers. It seems now to be 
felt that something more is required for long-range 
practice under all the disadvantageous circumstances 
consequent upon actual service in the field, than the 
appreciation of distance by the human eye un- 
assisted by any optical arrangement, or the slow 
and uncertain working of the system of trial shots; 
and it seems to be generally admitted that the pro- 
duction of a distance measurer which shall enable 
us to obtain our ranges within more restricted 
limits of exactness than we have yet attained to, 
would be very desirable, leaving us then little more 
to contend with in practice than the imaecuracy 
consequent upon errors of elevation, or construction, 
and the very doubtful theory and tables upon 
which we seem at present so implicitly to rely ; we 
may then be ahie <o throw our projectiles within 
reasonable limits of accuracy’ upon the right spot, 
suddenly, without preliminary demonstrations or 
trial shots, which give time for counter-movements 
and reply from the enemies’ batteries. A single shot 
thrown unexpectediy and effectively in the right 
place tells, whereas uncertain and ineffective re 
only gives confidence to those who are subjecte 
to it. 

There are certain difficulties attendant upon the 
production of the instrument required; for example, 
when the ratio of the base to the distance is one of 
great gps pres 4 the base angles become very 
obtuse, and their deviation from a right angle ve 
minute, and this great inequality must exist wit 
reference to the long ranges we have now to deal 
with, even when the base is measured on the ground ; 
consequently a very small error in angular measure- 
ment produces a very considerable error in distance, 
Atthe same time the instrument to be used in 
action must be solid and portable, capable of stand- 
ing a good deal of roughing, not complicated or so 
finely constructed as to render it difficult in practical 
use and liable to derangement ; one of the principal 
difficulties we have to encounter is the reconcile- 
ment of these conditions with the necessary accuracy 
in observation. 

Smoke dust, and the various impediments to accu- 
rate observation encountered on the field of battle, 
as well as atmospheric refraction, will interfere with 
instrumental observations as well as with the un- 
assisted appreciation by the eye of the actual distance 
or of the error in trialshots. But one of the princi- 
pal advantages to be gained by the introduction 
of the distance measurer is the xollowing: By 
taking the initiative and making our observations 
undisturbed, we may obtain a tolerably clear view 
of our mark. We may also take advantage with 
rapidity and exactness of any opportunities which 
may occur. Whether we can f the predictions 
so confidently made, that we shall be able to ascer- 
tain the long ranges within a foot or a yard, re- 
mains to be proved. But if we can find an instru- 
ment which will give the distance with an exactness 
many degrees greater than any we have yet attained 
to, we shall have done a great deal, and shall have 
made a discovery which may, in a sensible degree, 
affect our future practice. 

It has seemed to us that one step towards this 
desirable result might be attained by bringing 
together under one view the construction an 
theoretical principles ofa certain number of 
distance measurers, selected from those which have 
been already produced or pro 5 

This we intend to do in the following articles, 
adding a few remarks here and there where they 

\ appear to be called for. 

The telemeters, which have been already in- 
vented, may be divided into two classes: One 
requiring my actually measured on the ground 
by a measuring tape, and in general involving some 
modification of the well-known surveying problem 
of obtaining the distance by the measurement of the 
base angles. The other contains: the base within 
the instrument, the measurement of the necessary 
angles being obtained by some optical contrivance. 

The first instrument we shall bring to notice 
belongs to the first class; it is an_ instrument in- 
vented | by the Bavarian engineers, MM. Ernst and 
Carl yon Lag sayeer who are the a tee ce of ms 
instruments for military purposes ; one which 
we shall speak hereafter) containing the 


within itself, and calculated to give the distance by 
means of a single obseryation. other requiring 
a base measured on the ground. and two observa- 
tions ; the latter, which is the later invention of the 
two, will form the subject of the present article. 
We shall, in the first instance, give the description 
of this cleverly designed and apparently practically 
useful instrument in the inventor’s own words. 

For the employment of this instrument a base of 
25 metres is required, one angle of which is con- 
stant and approximately a right angle, the other 
variable and a fraction of the distance ; this angle 
is not measured by means of a graduated section of 
a circle, but by means of a horizontal measuring bar 
fixed at one end of the base, while the instrument 
is at the other end of the base, and con- 

uently at a distance of 25 metres. 
Phe component parts of the instrument are : 
1, The optical instrument, 

9. The two stands. 

3. The measuring bar, ~ 

4. The adjusting arrangements (ausgleich vor- 
richtung) and, 

5. The measuring tape. © 
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1. The ical’ instrument, Fig'1, is a telescope 
A B, with @ross wires and a reflector, D, placed 
before the object at an angle of about 45 deg. 
with the optical axis ; only half the qlaghie ciivasa, 
and by this means two fields of view at an angle of 
90 deg. with each other are obtained. In order to 
provide for the error caused by parallax, there is 





an adjusting ent within the telescope by 
means of ch the ie two separated images are 
brought into coincidéhee with the cross wires. 





DISTANCE’ 

Two rings, E E, are fixed outside thé instrument, 
by means of which it can be attached to the supports 
or rests, and can be then turned upon its axis like a 
levelling instrument. 

2. Two stands, FT. and II., carry forked rests for 
the support of the instrument, farnished-with: hori- 
zontal levels so as to admit of the instrument béing 
correctly adjusted. 

By the employment of two stands instead of one, 
the setting up of measuring pegs and the fixing of 
the stands, &c., is dispensed with, and so time and 
accuracy are gained. 

8. During the measurement of the base, a measur- 
ing bar one metre long, upon which are marked 
numbers co onding to distances up to 4000 
metres, is attached horizontally to stand No. I. 

4, Theadjusting arrangement (ausgleich vorrich- 
tung) consists of two graduated bars divided into 
millimetres, one of these is attached in conjunction 
with the measuring staff to stand No. I, the other 
to stand No, IT. 

This arrangement renders it ible to read off 
the distance right or left of the point coincidin 
with the centre of the cross wires the verti 
axis of stand No, IL, indicated by the centre point 
of the graduated. bar, which in the present case is 





base ; an error in observation would evidently arise, 


marked 100 millimetres. Without ae slong 
e 
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Frc. 2. 


pe,“ aimed at are greater accuracy and a saving 
of time. 

5. The measuring tape is 25 metres long, and is 
employed to measure the distance between the two 
stands. When the distance of an object is to be 
ascertained, stand No. I. is in the first place set up, 
the instrument placed in its rests, and the given 
object observed, Then by means of the measuring 
tape stand No. II. is set up at a distance of 25 metres, 
so that the cross wires of the instrument shall 
nearly cut the centre of the stand; the amount of 
the deviation of the point coinciding with the centre 
of the cross wires from the vertical axis of the stand, 
can be read off by means of the adjusting bar. The 
observer then betakes himself with the instrument to 
stand No. II., places the instrument here also in the 
tests, observes the object, and by verbal directions 
to his assistant, causes the small target (zieltéfelchen) 
attached to the measuring staff, as shown in the 
sketch (which latter, as has been already stated, is 
fixed horizontally and correctly in accordance with 
the reading by the adjusting bar to stand No. L), to 
be t into coincidence with the cross wires, 
when the distance can be at once read off. 

The time oceupiéd in ‘ ining a given dis- 
tance (two men employed) is three, or at most four 
minutes ; but if the stands are ready in their places 


-| from one to two minutes will be cient. 


The degree of accuracy obtained bv this instru- 
ment is greater than that attainable by means of 
anyother instrument of the same kind ; for, from 
the circumstance that all the parts are firmly and 
immovably connected, together, the instrument in 


uence : ina lier a compact and solid 

, all the sources of @fror are avoided, which 

in a high degree e system of crossing 
telescopes. Or 


The error for all distances up to 5000 paces, with 
a base of 25 metres, does not amount to more than 
an average of 2 per cent. 

With reference to practical utility it is superior 


.to’ all other instruments of the:same description ; for 


on account of its simplicity it is easy of transport, 
and for the same amount of accuracy it requires a 
a much smaller base. iy 

With regard to tr ort the instrument may be 
carried in a limber. box, the stands on a gun carriage, 
or by some other mode of conveyance, If cequired 






2756 Es. . 
the stands may be placed between the guns, so that 
the observer shall notinterfere with the men serving 
the guns. So far we have given the description as 
nearly as possible in the inventor’s own words, 

| The principle of this instrument is very simple, 


‘as is the case with most things which become 


practically useful; it depends upon the following 
well-known proportion : 

In a right-angled triangle the perpendicular from 
the vertical angle to the base is a mean apr 
between the segments of the base. e perpen- 
dicular is the measured base of 25 metres, and one 
of the segments is the distance to be ascertained. 
If, therefore, we can find a means of measuring the 
other segment it will be evident that we obtain the 
distance ; for taking d to represent the distance, 
6 the base of 25 metres, which represents the per- 
pendicular of the right-angled triangle, s the 
measured segment of the — base, we have 

2 


a= 


8 
6 being a constant quantity, tables of reference can 
evidently be very easily constructed. The instru- 
ment simply measures a right angle, or in other 
words, when the direct image of one object and the 
reflected image of another are in: coincidence, those 
ye 48 will be on lines at right angles. to each 
er at the point of observation. 
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STEAM EXCAVATING MACHINERY. 


DESIGNED BY MR. FREDERICK H. TREVITHICK, ENGINEER, 


\ 
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The measurement of the right le by the in- 
strument may be obtained i natively by con- 
struction, and correctly by adjustment. The ob- 
servation at the first stand gives the right angle 
between the perpendicular and the base; and the 
observation at the second stand the vertical angle 
of the right-angled triangle. 
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means of which the error is 
.— the non-coinci- 


axis of stand 
No. IL. (marked by the centre point of the 
bar attached to stand, as already 
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(For Description, see Page 290.) 
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with the cross wires of the telescope when placed 
on stand No. L and directed on the object to be 
observed, and that without losing time in a 
the position of the stands, may be further explain 
as follows : 

Let o, Fig. 3, represent the point of observation 
at stand No. L, do a line passing h the dis- 


LONDON. 





viation should be on the other side of the centre 
point ¢, the same reasoning will evidently hold 


(To be continued.) 
HOW TO BLOW UP A SAFETY VALVE. 


To rue Eprror or Exeingsrine. 





tant point under observation, then p will evidently | through 


represent a point, the reflection of which will be in 
coincidence with the cross wire, cutting the object 
in the direction od. If be taken to represent the 
centre of the mated bar marking the vertical 
axis of stand No. IL. cp will evidently represent 

the deviation. We must then slide the measurin 

bar horizontally till the centre point coincides wi 
the point f (the number on the graduated bar 
ed to stand No. L, corresponding to the 
, read off in the first observation on the 
graduated attached to stand No. IL). Let dc 
represent the direction of the object if observed from 
stand No. IL, and d’’p the direction of the same 
object if observed from the point p; if the measuring 
bar had not been moved the reading would evidently 
have been om, whereas the correct reading should 
be fm; but if we assume the parallelism of the lines 
ed! and p d'', tending to the same distant object, and 
consequently the lines ¢m, pa, at right fax wing 

mn will be each equal to ¢ p, the 
uently toeach oa the 
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THE RANSOME PROCESS. 

WE publish below an abstract of the proceedings 
of an important trial, lately decided in the American 
Courts, and which is of special interest to patentees 
in this country whose inventions have been appro- 
priated in the United States: The facts of this case 
were, it is true, so clear that no other decision could 
be arrivetl at, and the attempt of Richard Norris, 
jun., to incorporate a previously protected invention 
into his own specification, was one which, as will be 
seen by the decision, could not hold before judicial 
inquiry. The summing up of Mr. Commissioner 
Leggett upon the case is clear and able, as will 
be seen from the abstract we reproduce. We are 
glad that the joint inventors, whose names appeared 
as applicantsin the prolonged and tedious legal pro- 
cess which has terminated favourably for them, will 
be freed, so far as this case is concerned, from the 
restrictions imposed upon them by Mr. Norris, 
who, however, was, we think, represented by Mr. 
Keller, counsel for the applicants, rather too 
strongly in the light of a Patent Office corsair. We 
believe that Mr. Ransome is now making arrange- 
ments on an extended scale for working his new 
ee. particularly that of the Apcenite, in the 

nited States. 

Ransome, Bessemer, AyD Ransome v. Ricuarp NoRRss, 
JUNIOR. 

For a considerable time past. an important inquiry has 
been pending before the Honourable Commissioner of Pa- 
tents, at Washington, U.S., in the matter of interference 
between the application of Ransome, Bessemer, and Ran- 
some, for improvement in the manufacture of artificial stone, 
and two patents granted to Richard Norris, junior, one 
dated May 11, and the other July 6, both in 1869. 

Mr. €. M. Keller appeared as counsel on the part of the 
applicants, and opened the case by an account of the state of 
the Act preceding the invention at issue, and in what respect 
the invention in question differs from what was previously 
known. His statement included a ‘succinct account of the 
process of such manufacture in so far as the chemical action 
is concerned, but the issue in the cause turned upon the 
mode of saturating the moulded stone. Counsel stated that 
there were three methods by which this had been accom- 
plished, viz., first, by pouring the solution of chloride of cal- 
cium on to the blocks of stone compounded of sand, silicate 
of soda, &c., or by immersing them in the solution of chloride 
of calcium ; second, by what is termed the “exhaust” process, 
by which the air is removed, and the saturation of the blocks, 
thereby facilitated, claimed by Richard Norris, junicr, to 
have been introduced by him in the Baltimore Works, in 
April or May, 1867; and, thirdly, the more thorough 
and rapid process of saturation by “ filtration,” patented in 
England by the applicants, in 1867, and introduced into the 
United States by one of their experts, in the year 1869. 

The English patent, ted to Frederick R ae 


that they invented before Mr. Norris had done, but that he 
had not invented at all, but had pirated their discovery; 
their omission to do this amounted to_a failure of proof to 
make out their case in chief in an essential point. He 
further contended that neither the Ransomes nor Richard 
Norris, junior, had been the first inventors of an exhaust 
process per se, or of preserving timber by such process, and 
quoted the English patent of the 19th of July, 1806, No. 
2070, of Peter Marsfield for colouring yarns by exhausting 
the air, and the United States patent of the 21st of September, 
1837, No. 391, of Knoles and Gilbert, for the exhaust process 
as applied to preserving timber. In concluding his case, 
counsel urged that it was asking too much to allow three 
foreigners, who had lain by for two years and eight months, 
with a full knowledge of what Richard Norris, junior, had 
done, and was doing in the United States, to come forward 
now, and ask that Norris’s patent, granted in good faith, 
should be set aside, and the invention awarded to them. 

Mr. C. M. Keller, in reply, closed the argument on the 
part of the applicants. The arguments submitted by Norris's 
counsel he contended had been mainly based on one error; he 
had ignored the fact that Norris in his patents had described 
two processes for applying chloride of calcium to soluble 
silicate artificial stone ; viz., the “ exhaust” process by putting 
the stone in a close tessel from which, and from the pores of 
the stone, the air is exhausted, and then introducing the 
chloride of calcium by atmospheric or hydraulic pressure ; 
and, second, the “ filtering” process, which consisted in making 
use of the artificial silicate stone as a diaphragm between two 
chambers, in one of which the solution of chloride of calcium 
is introduced, either under atmospheric pressure, the — 
cbamber being exhausted of air, or, introducing the solution 
into the first-named chamber by a force pump, or other 
means, =e B aigraes above that of ~ atmosphere, the 
opposite face of the stone being open to the atmosphere, not 
ones to fill the pores of the stone with the solution, but to 
pre ig | pana nd segs rete ay amis sod a 
sieve. These two pi are distinctly different, as will be 
understood by any one except a person who is determined not 
to understand. The first is comparatively useless, the second or 
“ filtering” process is valuable. Both are described and claimed 
in Norris’s patents ; the second or “ filtration” alone is 
described and claimed in the application of , Bes- 
semer, and Ransome. Counsel argued that no attempt had 
been made to prove that prior to May, 1868, or at any other 
time, Norris had either suggested, tried, or descri the 
* filtering” process. It had been stated that in March or April, 
1867, Norris had treated 4-in, tubes in the receiver of a small 
school air pump, but even although he had done this in a 
full-sized apparatus, it could not give him a right to claim to 
be the original inventor of the other or “ filtering” process, 
which he had never even suggested until after he had seen 
the letter received from En by the expert, and after- 
wards the copy of the English patent granted to Ransome, 
Bessemer, and Ransome. i 
substituting the word “‘through” for “into.” By the “ ex- 
haust” process the solution of chloride of caleium, or water, 
could be * into,” but not forced “ through” the stone, 
which could be effected by the ‘filtration’ By 
the one complete chemical decomposition and recomposi- 


tion could not be eff but onl 2; 
fend 2a cocieh if ke bal “domme he have 








in 
1861, states, that the chloride of calcium can be applied by 
immersing the stone in the solution, or by forcing it into 
the pores by means of hydraulic pumps or otherwise; and 
in the same patent the exhaust process is described. The 
filtration process is the same in principle as that involved in 
this issue, and was not known in the States until October, 
1869, and was brought from Ransomes’ establishment, in 
England, in 1869, about two years after the date of the said 
patent ; this, as counsel observed, cannot defeat the claim of 
the applicants, who rest their right to a patent for the States 
upon the priority of their English patent. 

The evidence produced on the of Richard Norris,'ju- 
nior, shows that all he did prior to the date of Ransome’s 
English patent, was to practise what is named and described 
as the “ exhaust” process. The “ filtration” method was first 
used by Norris at Baltimore, in the fall of 1869, and was 
clearly proved to have been brought from the Ransome 
Works, in England, at that time; it was further proved 
that, in the fall of 1867, James W. Irving, the expert before 
referred to, as having been sent out by Ransome to instruct 
Norris in the process of this manufacture, received a letter 
from his brother in England, then in Ransome’s employ, 
stating Ransome’s complete success with the new apparatus 
for hardening stone by the filtration process, and giving”a 
full description, with sketches, of the method and apparatus 
from the English patent, ted to Ransome, Bessemer, 
and Ransome. It was fedtnan-queved that, in the fall of 
1868, Richard Norris, junior, had borrowed a copy of the 
specification of Ransome, Bessemer, and Ransomes’ patent 
of 1867; that he sent it to his attorney, who was then draw- 
ing some specifications for the said Richard Norris, the ob- 
ject being, as was alleged, to enable the attorney to “ keep 
clear” of the claims therein, and that the copy was after- 
wards returned minus the drawings. 

Mr. A. B. Stoughton appeared as counsel for Richard 
Norris, junior, His contention was that Richard Norris 
had proved his invention, and put it into practical operation 
in the presence of many witnesses in March and April, 1867, 
and a second time on the 14th of May, 1867. Ransome, 
Bessemer, and Ransome have an English patent, enrolled 
on the 8th of May, 1868, and these dates, he contended, 
aw pw Norris the prior inventor by one year. His client 

ad practised the process of hardening stone “ by means of 
vacuum or by pressure, or by both vacuum and pressure,” 
two years and eight months before the Ransomes applied for a 
patent in tho United States. All that Norris had done from 
the beginning he alleged was known to, and acknowledged 
hy, Frederick Ransome, who appeared to be the moving 
spirit among the joint inventors. The applicants must be 
held accountable for their more than two years’ delay, when 
they knew what Norris had done in the spring of 1867. 
They should havo shown, in their opening evidence, not only 





known this. The “exhaust” and “filtration” processes 
were somewhat analogous to uring @ fluid into a 
bucket, in which case it was “into” the vessel, and to 
pouring it into a sieve, when it passed “throdgh.” The “ ex- 
ust,” the only rouse tried by R. Norris, junior, had been 
long previously known to Frederick Ransome, but never 
patented by him, because not worthy. It had been i 
openly for years in the English works. ing counsel 
had charged the applicants with laches by which they had 
forfeited all right to a patent, but where could counsel find 
laches? The inventors, as foreign patentees, had a right to 
apply at any time fora patent in the United States on the 
basis of their English patent; the only thing that could bar 
them was the introduction of the invention into common use 
before making application. Ey ing that w 
in the ig “pplication would be found in the English 
patent of May 8th, 1868 ing that the description of 
the washing out of the salt was omitted. Counsel was en- 


tirely at fault in contending that this was only a question as | j 


to w the solution should flow down, instead of flowing 
up, that was quite immaterial. The real question was be- 
tween flowing “into” and flowing “ through” the pores of the 
stone. The title in the English patent was for “ improvements 
in the manufacture of gri and other blocks or forms of 
artificial stone,” and in substance it was the same thing in 
the application in interference. The ification gave illus- 
trations of filtering the hardening liquid directly t! h the 
thicknesses of solid blocks, and, in cases of hollow b 
forcing ‘the liquid from the inside outwards, or from the 
outside inwards. When opens filed their application the 
honourable commissioner rejected it on the primd facie 
made out by the grant of the patents to Norris; hence the 
interference and hearings. On the production in evidence of 
the earlier grant ofa patent in England, describing the same 
invention, the prima facie of the grant to Norris was com- 
pletely overcome, because if that evidence had been before 
the Commissioner at the time of Norris’s application, the 
were would not have been granted to him for anythin 
described in that English patent. The same rule is pursu 
in all suits relating to patents. 

Mr. Keller pan tet his argument by maintaining that 
the evidence had conclusively established, 

1, That the “filtering” process is substantially different from 
the “exhaust” process, and vastly superior, and produces re- 
sults which cannot be obtained by the exhaust process. 

2. That Norris never tried, described, or even suggested, 
Re i eng” process, before the grant of the English patent 

applicants. 
; 8. That R. Norris, jun., is not even the inventor of the 

‘exhaust” process. 


An Appeal from the Board of Examiners-in-Chief in the 


Counsel had presented a fallacy in } chlo: 


as described | « fj] 


A patentable difference was held to exist between two pro- 
cesses where, —— a solution might Ae be forced into a 
body, and by other it could be forced through it. 

By Mr. Leaeerr, Commissioner. 

The application of Ransome, Bessemer, and Ransome was 
filed November 6, 1869, and covers the invention shown in 
their English patent, No. 3193, sealed May 8, 1868, upon 
which they rest as proof of the date of their invention. e 
ications of Norris were both filed November 28, 1868, 
patents granted respectively May 11 and July 6, 

The invention in the former is defined to be an “ Improve- 
ment in hardening and washing Ransome’s concrete stone,” 
and that in the latter “Improvements in the manner of 
hardening and washing the Ransome concrete stone.” 

The earlier patent describes substantially the mechanism 
and process shown in the pending application of Ransome, 
Bessemer, and Ransome, but claims only the former. That 
of July 6th describes similar mechanism, and two processes 
denominated by l of applicants respectively the “ ex- 
haust” and “filtering” processes. 

The Board have, I think, erred in deciding that this patent 
only describes the former, and therefore is not involved in 
this interference. Both processes are separately and dis- 
tinetly described in detail in the specification, which also sets 
forth that “ both processes may be er in the same 
apparatus,” and the claim is so drawn as fully to include and 
cover them both. In fact it is with this patent that the most 
eae ar [oa 1th, ly the machine: 

patent of May 11th, covering merely inery 
employed, is of minor importance, and would-be compara- 
tively valueless to either party to this controversy without a 
monopoly of the process in dispute. 

But notwithstanding the fact seems apparent and indis- 
putable that there are two distinct processes set forth in the 
patent of July 6th, and now well known in the art of making 
artificial stone, it is strenuously maintained by counsel for 
Norris that they are identical in principle, and mere im- 
material and unpatentable modifications one of the other. 

It is important that this question, ifit is a question, should 
be correctly determined, for it is proved that Norris had 
knowledge of what is designed the “ exhaust” before 
the date of the sealing of the English patent of the applicants. 
Both these alleged processes are designed to be employed in 
forming the Ransome concrete stone. This stone is a com- 
pound of silex and silicate of calcium; but the latter bein 
insoluble, it is found impracticable to cause their direet ad- 
mixture and union to form a solid. 

This is accomplished by first forming a plastic mixture of 
silex and soluble silicate of soda, and then permeating it with 
ride of calcium ; the effect is to form silicate of caleium, 
and harden the mixture, and at same time leave a residuum of 
chloride of soda, which must be washed away. This effect 
was first accompli imperfectly, it is said, by merely 
bathing the P i first formed in ide of 
ealcium, or by forcing the latter into the interstices of the 
ss ure within an exhausted receiver (see English 
patent of Frederick Ransome, No. 877, of 1861). 

This latter process se ey Sal ee mixture in an ex- 
ogee Mag we ae | coy Boge wy a 
cium, applying hydraulic pressure to it is, one 
described in the Norris Patent of July 6th. The one next 
described, which is alleged to be much superior to that now in 
pee Be Pe 
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in the same manner to wash 
is is termed the 


the process first named, or the 
i aot calcium or water could 
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MULLER’S ROPE RAILWAY. 
TE use of a rope stretched across a river or deep ravine 
naturally suggested itself as a convenient means of communi- 


across the space to be spanned was made to su; 

ling basket or other convenient receptacle, w: was hauled 
to and fro by a lighter rope; while, as we showed some time 
since, another arrangement, in which a travelling rope is made 
to transport buckets fixed to it, is by no means a modern in- 
vention. Both these i 
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that the materials to be ig pee be loaded in 
special tubs or vessels adapted for travelling along or being 
fixed to the rope, as the case may be, and this condition 
again involves unloading and reloading at each end of the 
rope railway. Herr Miiller’s system, on thé other hand, is 
especially adapted for beiog used in connexion with an 
ordinary narrow gauge railway or tramway, as by its use the 
ordinary trucks can be transported across rivers and ravines 
without being unloaded, the vehicles being taken from the 
rails on‘one side and delivered on those on the other. In 
fact, Herr Miiller terms his arrangement a éeil-traject, and 
it is perhaps better.adapted for being worked in connexion 
with an ordinary narrow gauge railway than for use as a 
long rope railway simply. Of course where great spans had 
to be traversed, the weizht of the vehicles would have to be 
limited, but there appear to be but few situations where the 
system could not be employed for the transport of the coal 
or mineral tubs used in mines, it being thus possible to run 
these tubs with their contents direct from the workings to 
where their contents have to be delivered. 
PATS 


mM 
it 
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Herr Miiller’s “ trajects” are differently constructed* accord- 
ing to their purpose and situation, but they consist always 
of the following general arrangements. The conveyance 1s, 
in all eases; effected by means of two endless ropes running 
parallel to each other, these ropes passing at the terminal 
points over large pulleys, and being pupeemed and guided 
at certain distances by smaller pulleys. .The distance be- 
tween, and the fixing of these guide. pulleys, depends upon 
the nature of the ground; they may, for instance, in forests, 
be fastened to the trees, to the steep side of rocks, or for the 
passage of the line over large surfaces of water; they may 

attached to moored supports. The ropes are worked 
or put in motion from one side only, or in coupled lines such 
as represented by Figs. 6 and 7 on page 289; they are driven 
from the middle as shown. At the opposite end to that to 
which the power is communicated, the large pulleys are 
supporteil independently of each other, and are provided 
with a stretching arrangement in order to maintain the two 
ropes with an uniform deflexion. 





Each load consisting either of vehicles, baskets, or timbers, 
that has to be conveyed over the “ traject,” is made to rest 
upon the ropes with four claws or notclies, in order to prevent 


oscillations of the object conveyed, allowing it ir follow 
the movements of the ropes. When passing over the pulleys 
and while two of the claws sinrultaneously set free the ropes, 
the two other claws keep the load upon the ropes by friction. 


* We are indebted for particulars of these 
memoire gontributed by Herr G..Sigl to Der 
a , 





ractische 
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All the pulleys as well as the claws are lined with wood, so 
that the wire ropes ma: 
We may 0 ceed 


not come into contact with iron. 
some of the special arrange- 
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Bears: 
away with the latter. The vehicles running on the lower, as 
well as ow the upper Paes in See ruction. to 
between the lige pulleys, the ur claws of each vehicle 

ve to be removable, and thaf in a self-acting manner at 
the moment when the vehicle passes from the lower ropes to 
the rails before reaching the large pulleys. The annexed 
figures show the arrangement employed. The rod, a, pro- 
vided {with a small + touches at that ss 4 
projecting from the railway, aud the four $ are then 
simultaneously drawn back behind the sides of the vehicle, 
so that the latter can pass free between the pa 
In order to effect now a self-acting moving of the claws, 
those at cach corner of the vehicle have their turning point 
in the axles, c, upon each of which two claws—namely, a 
front and a back one—are fixed, and are kept in a perpendi- 
cular position by the spiral spring, d. If the claws have to 
remain in a projecting position ‘in order to be ht upon 
the ropes, the levers of the claws, which are pro with, 


handles, are lifted on one side of the vehicle until they are | tetminal 


caught by the noses of levers, c. They are 
kept in ‘this position by the rod, a, which is notched at the 
top end, and is forced downwards by means of spiral springs 
until the vehicle has the 3 men above, 
this wedge then causing the simultaneous throwing back of 
all the four claws. 

The vehicles are conveyed over the “ traject’’ in the follow- 
intg manner: Tho loaded vehicle, with vertically placed claws, 
is pushed between the large pulleys, and as soon as the latter 
have been passed the ¢laws are brought into their pro; 
position when the vehicle is ready for its journey. If pus 
off the rails, the vehicle rests with the claws upon the ropes 
which outny ss som _ At the other end of the journey the 


claws are gaged in thé manner above, and the 
vehicle runs on between the ys by its momentum. 
After the vehiclo has been em , it is brought with again 
projecting claws, upon an plane, which leads to the 
upper level, and is then pushed off, and passes over the upper 
ropes. When arriving at the teri | station, after this re- 
turn journey, a drei back of. the is no longer neces- 
sary, becatise the Tatibe ‘pass over 4 and the 
vehicles may descend the inelined plane provided to receive 
e.° bee any re a : ‘ 
Jpon the upper ropes of such a system even long stems o 
trees may be paneer Sint thom igh uo teat cross 
beams, which are provided with . manner 


shes in a similar 
exed figure. These 


to the claws, as shown in the ann cross 


vehicles at the terminal points of the system, where they 
have to leave the ropes and to continue their journey on 
rails, no pegs pass between the large pulleys, but are 
carried off sideways. This enables the whole mechanism for 
the throwing back of the claws to be omitted, and the latter 
pbe firmly rivetted to the vehicles. 






| The general pesrerements censloyes in this case are shown 
vi Wigs. 2;3,4, and 6, page 289. The large rope pulleys, 
R; are fastened, the driven 


. aad upon a single axle, and 
those at the other end of the line upon separate axles with 
the stoped mechanism, Q, shown “in Figs. 4 and 5. P is 
the line of rails on the inclined planes. As will be seen from 
the figures, the lower line of rails, S, only is deviated. At 
the end of the “traject” where the vehicles arrive on the 
lower ropes this line of rails is horizontal, and begins below 
and betwee t guide Pulleys, K K, so that it may 
receive the vehicles running off from the ropes, and carry 
them over the rope and sideways clear of the large pulleys to 
the travelling platform, T. Of course it depends upon the 
nature of the locality whether the connexion between the 
different lines of rails is effected by means of travelling plat- 
forms, turntables, or switches. At the other end of the 
“ traject” (see Figs. 4 and 5), the line of rails, S, is similarly 
arranged, but a slight downward inclination is given to it 
from the travelling platform to the rope pulleys, so that a 
vehicle pushed off from the platform may run by its own 
momentum on to the lower ropes. 

Figs. 6 and 7, page 289, represent the working arrange- 
ments of coupled “‘ trajects,”” which will be understood with- 
out further explanations. Such an arrangement is convenient 
for very long lines, as by the division of the latter into sec- 
tions, the weight of and the strain on the ropes may be di- 
minished. In many cases, also, the placing of the motor in 
the middle of the wire rope way is attended with considerable 
advan This is the case, for instance, when, from the 
nature of the d, a deviation from the straight line is 

, and when the axles of the rope pulleys have con- 
sequently to be placed in such a manner that the rope way 
forms at this point an obtuse angle. It is scarcely necessary 
to mention that all carriages, arriving either on the upper or 
on the lower ropes, pass the junction station without stopping 
or manual help, this being effected on the rig line by the 
momentum of the running vehicle, and on the lower line by 
an insignificant inclination of the connecting line of rails. 

Large vehicles, which jes on unloaded more than 5 cwt., 

however, only be pushed up the inclined yee. required 

in the above described, with considerable difficulty, and 
hence Miiller has been led to devise an arrangement in 
which. the inclined planes are entirely omitted, the loaded as 
well as the empty vehicles being run at both ends of the 
* traject” over horizontal rails only. An arrangement of 
this type is illustrated on page 288, from which it will be 
seen tliat in this.ease the large rope pulleys are placed in a 
nearly horizontal, or very slig® tly oblique position under the 
ee ae gael ~ ines of ype the first guide 
ulleys of t . positions of the rope pulleys are 
£ arranged that both the ropes running parallel and next to 
each other in one direction, and those coming from the oppo- 
site direction, are placed on the same level at the side of each 
other, a not above each other, as in the constructions pre- 


y 
Tt is 





not necessary in this case that the two horizontal 
stations should be in the same plane, but according 
to the requirements of the ground any inclination may be 
given to ropes by means of the supports for the small 
guide alleys, the only limit for this inclination being that it 
should not be so great as to give rise to slipping of the claws 
on the ropes. An inclination of the ropes of about 1 in 6 can 
be worked without difficulty. 

The engraving on page 288 represents the terminal station 
of a “ traject” wor! by steam power, and intended for 
transporting heavy mining trucks, which are conveyed by 
means of the lift and the “ traject ” directly from the mine to 
the stores near the railway, where their contents are tran- 
sferred to railway trucks. 

In order to enable an approximate estimate to be made of 
the’ costa pf the arrangements we have described, Herr Sigl 
states that the iron parts of a “ traject,” with ropes 20 mm. 


(0.78 in.) in diameter, according to the arrangements just de- 


scribed, namely, the large rope pulleys with axles, bearings, 
working gear, stretching apparatus, and rails for the inclincd 
planes, ae ores ey ewt., and each set of o- 
ide ‘pulleys, wit ings nging to one support, wei 
srout bh pi The wire ropes, the total length or which to 
four times that of the “ traject,” may be obtained from any 
manufacturer who is known to supply a good material with 
careful workmanship. The construction and size of the 
vehicles depends upon the nature of the objects of convey- 
ance. The vehicles may pass over any traject with a speed 
of about 2 or 2} metres (—from 6.56 to 8.2 ft.) per second, and 
may be despatched at intervals of one minute, so that while 
the “ traject” is at work, one vehicle only is hanging on the 
7 and lower ropes between two supports, the latter being 
at distances of about 100 metres, or 328 ft. apart. 
‘ropes of the diameter above stated, single loads of 
9 cwt. each may be conveyed, and such a “ traject” could for- 
ward per hour a total load of about 26 tons, while Herr Sigl 
estimates that it a Shag for example, for ag one 
glish mile—inclusive of a 12 horse power portable engine, 
segeed nara of the timbers for ths ftctined planes, the 
supports, vehicles, and ereetion—about 15002, according to 
nt prices of iron at Vienna, 
Altogether, Herr Hermann Miiller’s plans appear to pos- 
sess many goed which recommend them to special 
corisideration, “we believe that there are a large number 
of cases where they could be peer ete iri adopted. The 
fact of their conveying trucks adapted for ne ordi- 
, tramways is a special feature in their favour. In con- 
clusion, we may state that in 1870 an experimental line of 
Herr Miller’s Lo ge was constructed from Herr Sigl’s works 
at Vienna to Wohring, and that it was frequently used for 








traffic by the workmen in charge; and without any 
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MULLER’S SYSTEM OF ROPE RAILWAY. 
(For Description, see Page 286.) 


FIC:2 





















































it 2 AREER Bd he ee Owe 


ann 


290 


ENGINEERING. 


[Ocr. 25, 1872, 





o= 


STEAM EXCAVATING MACHINERY. 

We publish on pages 284, 285, and our two-page engray- 
ing, drawings showing the construction of a steam excavator 
and travelling tramway, designed by Mr. F. H. Trevithick, 
and in a future number we propose to illustrate and describe 
the method in which, by the use of a number of these ma- 
chines working together, canals or other excavations in 
alluvial soil can rapidly be made. 

The machine, as will be seen on reference to the engrav- 
ings, is portable, and travels upon ten wheels, the four front 
wheels forming a bogie. 

A strong timber framework carries the different parts of 
the machinery. At the front end of the framework is placed 
an endless chain of buckets, each bucket being fitted with 
steel pointed teeth and cutting edges. 

The chain of buckets passes over two tumbler shafts and 
guide rollers at its lower end, keeping the buckets up to the 
face of the excavation. At the upper end the chain passes 
over a tumber shaft placed above the hopper, into which, as 
the buckets revolve, the excavated material is deposited. 
The bottom part of the hopper is fitted with three shoots, 
each having a sliding door moved by means of a rack, 
pinion, and hand wheel, for the purpose of regulating the 
discharge of the excavated material into skips or tubs, 
which are moved on the system known as the wire tramway, 
to the spoil bank, where they are self-tipped, with this. im- 
portant difference, however, that as the excavator progresses, 
the whole wire tramway moves with it. 
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The excavator travels upon rails which are framed to- 
gether in short lengths, each length left behind as the ex- 
cavator progresses, being taken up and moved to the front 
upon a rail attached to the side of the machine, and is again 
placed on the ground in front of the bogie wheels. 

The depth of the cut is regulated by means of a screw or 
small hydraulic ram,placed on the bogie, by the vertical 
movement of which the front end of the excavator is raised 
or lowered. 

The excavator is provided with two sets of propelling 
gear, one of which is adapted to the speed of the machine 
while excavating, and the other for moving the machine as 
a locomotive from place to place when necessary. 

At the front end of the excavating machine is the end- 
less chain of buckets, with their steel-pointed teeth and 
cutting edges. This chain passes over two tumbler shafts 
and guide rollers at the bottom end, which keep the buckets 
up to the face of the work. At the upper end the chain 
passes over a tumbler shaft arranged above the hopper, into 
which the excavated material is deposited. Upon this 
upper tumbler shaft is keyed a large spur wheel driven by 
a pinion on an intermediate shaft. On the outer end of this 
intermediate shaft is keyed a spur wheel, into which gears 
the driving pinion which is upon the main pulley shaft: 
this pulley_is driven by means of a band from a pulley 
on the counter shaft at the back end of the machine, the 
counter shaft receiving motion from the fly wheel pulley of 
the engine and a pulley on the counter shaft, which are 
connected by means of a band. The position and arrange- 
ment of these wheels and pulleys are very clearly shown in 
our engravings. 

In the centre part of the machine is mounted a large 
sheave upon a shaft set at an incline, and resting upon a 
step at the bottom end, while the upper end is secured in an 
ordinary bearing. This shaft, with the sheave, is driven 
by means of a bevel wheel, which is keyed on to it above 
the bearing, and receives motion from a pinion wheel upon 
the longitudinal: shaft; the other end of the shaft being 
fitted with a bevel wheel, which is driven by the pinion upon 
the transverse counter shaft, which, as before described, 
receives its motion from the engine. 

Upon the crank shaft of the engine, and at the opposite 
end to the fly wheel pulley, is a small pulley, from which is 
driven the end transverse shaft, This shaft has a worm 
keyed fast upon it, and gearing with a worm wheel on a 
horizontal shaft, which in turn has worms upon it gearing 
with worm wheels on the axles of the carrying or travelling 
whéels, This method of propellidg the machine is eal- 


7 


culated and arranged to move it forward at a certain 
rate, according to the nature of the soil to be excayated. 
For moving the machine from place to place, the greater 
speed necessary is obtained through the bevel wheels 
and pinions, as shown, and by the disconnection of the slow 
motion. 

The means for regulating the depth of the cut is very 
simple, the front end of the machine being carried upon a 
screw standard set upomthe centre of the bogie, as shown. 
It can be readily raised or lowered. Mr. Trevithick pre- 
fers in some cases to use a small hydraulic ram and pump 
in place of the screw. 

The hopper which receives the excavated material is 
fitted with three shoots, with sliding doors to each ; these 
doors are moved up and down by means of racks, pinion, 
and a hand wheel worked by the attendant. 

The skips or tubs while waiting to be filled, remain 
stationary, and hang upon.the landing rail opposite to the 
shoots. The attendant, by opening the sliding doors, regu- 
lates the discharge from the hopper, and fills threeskips or 
tubs at one operation; another attendant moves the filled 
skips or tubs forward upon the landing rail on the travelling 
rope tramway, which carries them on to the spoil bank, where 
they are self tipped, the empties returning to be filled again. 

In connexion with the large central sheave, which is 
upon the excavator, there is a corresponding one, which is 
also mounted upon a travelling framework. ‘These sheaves, 
being connected by an endless ropé, form the travelling 
tramway, the distance or length of tramway being calcu- 
lated by the space required for. the spoil bank. Further 
details of this part of the machinery will appear in a future 
number. 


NOTES FROM THE SOUTH-WEST. 
Nantyglo and Blaina Iron Works.—The colliers and 
miners employed in the Nantyglo and Blaina Iron Works 
have formally withdrawn their application for another ad- 
vance of wages, which led to a recent threatened lock-out on 
the part of the masters. A deputation from them waited 
upon the general manager last week, and after a friendly 
discussion of the subject, promised to work on quietly at the 
existing rates, expressing a hope that the notice issued by 

the directors of the company would also be withdrawn. 


Colliery Undertakings at Pontillanfraith.—A new pit is 








Bedwas, who, many years ago, worked several collieries in 
the neighbourhood. The new site is near what is known as 
the “ old nailer’s shop,” is close to the turnpike road, about 
half a mile distant from the Tredegar Junction stations of the 
Sirhowy Railway and the Great Western Railway, and not 
more than 4 quarter of a mile distant from the last-named 
railway. The pit is intended fora ‘double band” for wind- 
ing purposes, the vein being sunk to the far-famed Mynyd- 
dislwyn red ash. So is the demand at present for coal, 
that several of the old levels, which were considered two 
years ago as worked out, have been reopened again, and the 
“erop coal,” as it is termed, is being worked, and finds a 
ready sale. 

The Aberdare Coalfield.—A project has been revived for 
the construction of a branch railway from Onllwyn to Hir- 
wain, by which the Midland Company will obtain avcess to 
the Aberdare coalfield—or at any rate to part ofit. It is 
expected that the necessary notices will be given in No- 
vember. 


Kingswood Collieries—There is some probability of a 
lock-out at the Kingswood Collieries. On Saturday, u 
wards of 600 men received notice that their services would 
not be required after next Saturday, unless they consented 
to abandon the “stint” system. Many of our readers may 
not be aware that under the system of “ stint” the men refuse 
to send up more than four tons of coal per day, and by this 
the masters allege the gross output is greatly reduced. 


Rivers Pollution Commission.—Dr. Edward Frankland, 
F.R.S., Mr. J. Chalmers Morton, and Mr. 8. J. Smith, F.G.S. 
(secretary), sat at the Guildhall, Swansea, on Friday, to 
inquire into various matters connected with the pollution of 
rivers in the district. Mr. Glascodine, deputy town clerk, 
and Mr. Cousins, surveyor, attended. Theonly witnesses ex- 
amined were Mr. Cousins, Mr. W. J. Pugsley, and Mr. Ebe- 
nezer Davies, surgeon. The Mayor, who came in at the close 
of the inquiry, spoke of the want of sewerage in the outlyin 
districts. The inquiry, which was to have been continu 
on Saturday morning, was adjourned sine die, there being no 
further evidence to adduce. 


New Pier and Harbour.—A meeting has been held at the 
offices of Messrs. Borlase and Milton, with a view of promot- 
ing the Newlyn Harbour and Pier Company (Limited). 
Messrs. Trounson and Son submitted plans which were a 
proved, and Messrs. Borlase and Milton were appointed 
solicitors, and Mr. N. Douglas, C.E., consulting engineer. 
At present it is proposed to provide a fisherman’s ur in 
the direction of the Green Rock, at a cost of 3000/., to be 
raised. in 300 shares of 101. each. Over 100 shares were 
taken up, and since the meeting others have been subscribed 
for, so that it is hoped the concern has been fairly floated. 
What has been named is, however, only a small ‘part of the 
scheme. As soon as the smaller portion is completed, it is 
peaneet to carry a pier in the direction of Tolearne, so as to 
make a thoroughly useful harbour fcr the general purposes 
of commerce, at a cost of 15,0002. 


The Alexandra Docks, Newport.—Mr. George Elliot, M.P 
or Sete Cy Mr. J. ©. Parkinson (the managing 
irector), Mr. James Abernethy (the engineer), Mr? J. 
Adam (the — Mr. Bassett, O.E., and Mr. G. W. 
Jones, have paid an official visit of to 





course of construction, were 


The lock entrance, and the branch li baParige fier 
i carefully examined, as well as 


being sunk at Pontillanfraith by Mr. Thomas Thomas, of 





the whole of the dock works. The progress made 
nounced satisfactory, and there seems little doubt 
docks will be opened in the course of 4 few months. 


Bristol Channel Docks.—It has been decided, we hear, to 
make all possible with the construction of the outer 
lock. This lock will be 450 ft. in and 70 ft. wide, and 
when completed, it will serve as a dock for the accom- 
modation of ocean steamers until the inner basin is finished. 
ce ee ae See See Oo ey on the 
wor 


The South Wales Colliers and Miners.—Another ory 
meeting of the mimers and colliers of South Wales was held 
in the Rhondda Valley on Saturday. Speeches were de- 
livered by members of the deputation from the ted 
Association of Miners, and the resolutions which were passed 
at the meetings at Aberdare and Merthyr in favour of with- 
drawing the notices for an advance of wages, and referring 
the to arbitration, were submitted and agreed to. 
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NOTES FROM THE NORTH. 
Pig-Ivon Market-—There has besn 1 api 

Glasgow Pig-Iron Market.— a i 
advance in the price of warrants since the date of jan Pope. 
On Tuesday week the market stood at 105s. cash, falling on 
Wednesday to 102s. From this point an advance has oc- 
curred up to 132s. per ton, caused the adjustment of a 
heavily oversold account, which is now in course of comple- 
tion. Yesterday the market was steady, with transactions 
from 130s. to 132s. 6d. cash, finally closing at 130s. cash, 
buyers; but sellers for prompt delivery are very cautious. 
There are no particular features in the trade to note in ad- 
dition to last week, except that iron is bein 
ra O store to produce warrants, as much as 15 
tons sent in during one day. There is still, 
however, demand for ls ex store, which are being 
taken out for shipment local consumption. There are 
evidently considerable orders both for pig and manufactured 
iron held in abeyance, owing to a general impression that 
people will be able to purchase a degree as the year 
progresses. A Glasgow iron merchant states the forcing 
of the market last week was done by a broker acting for a 
clique of operators, who hold the command of the whole 
stock ; and little or no business hag been done since, except - 
the closing of contracts as they mature. The absurd and 
artificial position of the market militates against legitimate 
business of every kind, which is consequently restricted 
within the narrowest ible limits. No transactions have 
been reported to-day, but the nominal quotation is 130s, cash. 
The _ of makers’ iron are also nominal ; the quotations 
are, No. 1 Gartsherrie, Coltness, Summerlee, Calder, Carron, 
and Shotts, 140s. ; Langloan and Eglinton, 135s. ; and several 
others are quoted at 130s. Last week’s ehipments amounted 
to 12,368 tons, as against 21,892 toms in the corresponding 
week of last year. 

The Finished Iron Trade—The foundries and rolling 
mills are still fairly a upon their old contracts. Some 
of the largest rolling mills have work to carry them over the 
remainder of this year; but in some of the smaller establish- 
ments a are scarce ont tone is flat. This, however, 
may soon be mitigated, as is declining in price. 
The high price of fuel has interfered much with the 
operations at the rolling mills for some months past. It was 
stated a few days ago that the principal bar-iron makers in 
Scotland had resolved to suspend operations at their various 
works for a time, but this story does not seem to be believed, 
and considering that coals have lately been reduced in price 
several shillings per ton, it is not likely that such a measure 
will be resorted to. 


Contracts for the New Dock at Burntisland.—Some delay 
has taken place with reference to the acce of an offer 
for the new wet dock that is to be at Burntisland. 
The offers that have been received are the following : Messrs. 
Hunter Brothers, 36,5297.; Mr. Robb, 37,3282.; Messrs. 
Wilson and Sons, 37,5007. ; Mr. Scott, 40,250/.; Mr. T. 8. 
Hunter, 41,9551, 

City of Glasgow Union Railway—The shareholders in 
this undertaking eld’ their half-yearly meeting a few days 
ago, when the chairman detailed the negotiations made by 
the Caledonian Railway directors for the use of the St. Enoch 
Station, when it is <n for their passenger traffic. It 
is feared. that before the question is finally settled, another 
battle whill have to be fought before a Parliamentary Com- 


Extension of the College Station.—The new North British 
Station on the site of the old College of Glasgow, is about to 
be very considerably extended. <A large portion of nd 
Cle Ieaaers of oe a has been acquired by the 
i ‘rustees for improvement urposes, and 

that the North British Railway Company 
to pay the sum of 100,0002. for it, at which price 

i be a great i 


struction of a loop with the North British at 
Sighthill, for which power has already been dbtainad by the 
Union Railway Company. 


it is 
have 





Tue Institution or Civit Enerygers.—Mr. Thomas 
Howard, of the King and Queen Iron Works, Rotherhithe, 
who was for 87 years an associate of this Society, has be- 
queathed to it sum of 500/., free of le duty, which 
cum be hee by will dicected “to be invectel, cad tha tanenuss 
thereof to be applied in sach manner and under such condi- 
tions and instructions as the Council of the said Institution 
may think most expedi for the purpose of presenting 

to the author of a treatise on 
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In consequence of the great increase in our American 
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branch office in the United States. munications 
may in future be addressed to Mn, GEorGE EpwarD 
Harpina, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mx. Cuartes Git- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘‘ ENGINEERING”? from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
will also be received by Mr. Harvine, at the New 
York office above mentioned, at the rate of $9.30 
present currency. 


a 














OONTENTS. 
PAGE \| PAGE 
Telemeters ......ccsccesececeeess || Local Government .....-sssseses 292 
Tlow to Blow up a Safety Valve.. 284 Hy Safety Valve Improvements...... 293 
The Ransome Process............ 286 || Reduction of the 700ib, Shell .... 205 
Miller's Rope Railway .......... 286 || Germany atthe Vienna Exhibition 295 
Notes from ecemens and the Devastation 6. -secescscceee = 
OF sescescessee | The Metropolitan Railway ........ 

Notes from South Yorksbire...... 288 || The fi ‘ar... 296 
Steam Excavating Machinery.... 290 Foreign and Coloniai Notes . 296 
Notes fromthe North .....+.+00 Co 297 

Notesfrom the South-West ...... 290 || Turton’s Com 
gy ee = i] ee res sevecseceeccegeses 297 
The inventions at { Recent Patents ......c00cecee++ee 6297 
seeceseecsones 291 i] The East River Bridge .....4+.+. 297 








ENGINEERING. 


FRIDAY, OCTOBER 25, 1872. 








RAILWAY ACCIDENTS. 

, THE — - ries which took place 

uring the year 1871 have recently been prepared 
by Captain Tyler, in his annual report to 
the Board of Trade. This report contains much 
matter of interest, and is of especial value to the 
public, affording as it. does an insight into the causes 
of the various accidents, and exposing the weak 
points in the systems, or the culpable negligence 
of the companies’ lines upon which they occurred. 
The small number of persons killed or injured, as 
compared with the’ total number of gers 
travelling, and of servants employed upon the diffe- 
rent lines, is striking enough. ' ‘Thus, during 1871, 
there were 404 deaths recorded at the Board of 
Trade, snd 1261 cases of injury, for which the 
different railways were accountable. ‘These num- 
bers, of themselves, are not large, while from the 
former 347, and from the latter 865, persons have 
to be deducted, as being servants of the companies, 
trespassers, &c., leaving 57 passengers killed, and 
896 injured; from these totals a further deduction 
has again to be made, of those passen who met 
with death or injury from causes within their own 
control, so that there were only 12 persons killed, 
and 845 who received injuries, and for whom the 
railway companies were heavily responsible. 
a cate “ this-loss of life, and’ of inj 

f ’ appreciated. by comparing it 
with the number of passenger jp As Legge Po ; 
and estimated for 1871 to be 375,000,000, so that 
during the year there were killed from causes be- 


1 in 443,787 was injured. -Compared with the 
results of previous years there figures show a reduc- 
tion in the number of casualties, the average pro- 
rtion of people killed to the number carried 
uring .the t five years having been 1 in 
9,644,535, But this average has been largely 
increased by the fatalities of 1870, which were the 
most numerous on 66 passengers, or 1 in 
5,099,172 having been killed. And the.casualties 
of that year illustrate forcibly a remark made by 
Captain Tyler in his report. He points out that a 
true estimate of the increase or decrease in the 
number and severity of railway accidents cannot be 
obtained from result of any one year’s working. 
So much of chance—so to speak—enters into the 
uestion; of two accidents of precisely similar 
character, and occurring under the same éonditions, 
one may produce no results worthy of record, while 
the other may be attended with a fearful sacrifice 
of life and property. So, defective arrangements or 
imperfect management may escape for an indefinite 
period with impunity, while the most perfect pre- 
cautions may end infa catagtrophe. But, says 
Captain Tyler, taken over an extended period, the 
average of accidents bears a proportion relative to 
the want of means and appliances for safety, and a 
long experience in any special direction, or in any 
given detail with which the safety of passengers is 
concerned, is thus to be attained, and the lessons it 
teaches can then be enforced. 

Whilst the casualties to passengers during the 
year 1871 were less numerous, the number of acci- 
dents recorded was considerably greater than the 
average; there having been no less than 171 acci- 
dents reported upon, or 30 more than during the 
very fatal previous year. Twelve of these accidents 
are dismissed by Captain Tyler with very brief re- 
marks, all of y bi, having been caused by extra- 
neous circumstances; the remaining 159 form the 
subjects of his specialinquiry. These are classified 
as follows: Three-fifths of the whole were at- 
tributable to collisions ; 8 per cent. arose from trains 
being turned into sidings or otherwise, through facing 
points ; 12 per cent. were due to defects in the 


tyres or axles, and 7 per cent, happened on inclines. 
Amongst the various railways, the North-Eastern, 
the London and North-Western, and the Lan- 
cashire and Yorkshire, were responsible for the 
greatest number of deaths, 22 passengers having 
been killed on the first-named line, and 21 on each 
of the two others, the London and-North-Western 
having, however, nearly as great a mileage, and as 
large a revenue as ,the two others collectively. On 
the Great Western 1] passengers were killed, and 
on the Great Eastern, with far lower mileage and 
receipts, the number of deaths was the same, The 
South-Eastern and the London and South-Western 
are conspicuous amongst a list of small railways as 
having been entirely free from reported accidents, 
The recommendations of Captain Tyler to the 
railway companies, based upon the experience of 
the past, and which is continually confirmed: by the 
ts of each year’s working, are as follows: In- 
creased care in ent way maintenance, im- 
provements in axles, tyres, fastenings, and carriage 
couplings, interlocking points and si safety 
points to sidings, a more extended use of the tele- 
graph in working trains, together with the use of 
the block system, increased siding accommodation, 
and improved means of working the goods traffic, 
so that it may be kept clear of passenger trains; 
and continuous brakes. Besides these points, an 
increased efficiency of railway servants is of especial 
importance, 
ut of the total number of 171 accidents in- 
vestigated during the year, no fewer than 126 were 
attributed to the inefficiency of employés ; the rest 
were caused by various defects in material or 
management; and Captain Tyler states that not 
one upon the long list can be accounted as purely 
accidental. Taking into consideration the enormous 
railway traffic of this country, the number of 
passengers conveyed, and the increased’ speeds 
attained, the ayerage number of accidents is mar- 
vellously low, when it is remembered, that on each 
of some 200,000 railway servants a great responsi- 
bility depends. It is scarcely too much to expect 
then that if the recommendations made by Captain 
Tyler were ¢arried out, the labour of that section of 
the Board of Trade to which he belongs would be- 
“een almost 0 ag It = naeneiens that a 
eavy responsibility rests wii ose companies 
who fail to promote the safety of their — 


road; 14 per cent, were occasioned by the failure of | e 


have been noticing are required at all, indicate a too 
general indifference or improper management 
amongst our railway companies. It would seem as 
if direct legislation would alone secure a maximum 
degree of safety. Upon one point--that of inter- 
communication—official intervention is worki 
well; and although interference in details woul 
form an intolerable vexation and hindrance to the 
engineer, there are several of Captain Tyler’s re- 
commendations which could well be made com- 
—* Of these, the chief are the use of intef- 
ocking points and signals, and the adoption of 
continuous brakes. ‘Both of these appliances, so 
necessary to safety, have long poets 2 out of the 
range of experiment, and have entered the field of 
every-day practice. — 








THE HISTORY OF: INVENTIONS AT 
THE VIENNA EXHIBITION. 

Awone the manifold phenomena which charac- 
terise the 19th century, the most remarkable are 
the development of industry, and the almost unin- 
terrupted series of inventions which stand in close 
connexion with this development. 

Thanks to the intercourse between science and 
life, which has been more animated in this period 
than at any other time we can recollect, we see in 
the course of a few decades material production 
undergo a transformation which is to be denoted as 
unique in its magnitude and importance, more par- 
ticularly in the strict sphere of industry. 

What can be compared, for instance, as being of 
equal importance with the change which has taken 
place within the last few years in manual labour in 
factories, with all the economical, political, and 
social consequences which accompany it? What 
could correspond to the long list of constructions, 
to the tunnelling under, or passing over, high 
mountains, to the connexion of oceans, the trans- 
formation of deserts into flourishing communi- 
ties, &c.? 

But it is hardly necessary to mention over again 
a fact which has been described so often and so 

loquently, which has been painted so many times 
in the most beautiful colours. It suffices, in order 
to measure the whole importance of this century in 
its relation to political economy, to recal to mind 
only a féw facts, 
As to industrial capabilities, what was formerly 
developed in the course of centuries is now sur- 
d in the short space of a few decades by our 
industrial States. Europe supplies with manufac- 
tures a great part of South and Kast Asia—countries 
which have, since the most ancient times, culti- 
vated industriously the raw materials for those 
manufactures it imports from Europe, the produce of 
whose power looms competes successfully with the 
hand-weaving of Persia and the East Indies. 
The idea contained in the words ‘“ wholesale 
manufacture” belongs to our times, and it involves 
at the same time the consideration for purchasers 
of small means. 
The general welfare is happily progressing. As a 
necessary consequence of this, wants have increased, 
and become loftier, the care of public health has 
grown, and in a countries the average term 
of life, as is proved, has been lengthened. But 
there is something which must be valued higher 
than all the rest, because of its influence on political 
and social life, and that is that the word ‘‘ work” 
has been elevated in the public mind. Work has 
become the right title for power and honours, and 

+ for it is.the criterion of a sound education. 
evertheless many had to give their co-operation 
to obtain these splendid results. Sometimes an 
idea, the offspring of genius, came ripe into the 
world; another time a thought developed itself by 
degrees, and with the assistance of men of the 
most different social positions. Do we know their 
names? Are they not quite strangers to us, even 
though the time of. their activity is not far re- 
moved from us? -Eye-witnesses as we are of con- 
tinual progress, we can almost say that we have 
lost the power of observing the share which each 
individual has taken in the great work. 

It ought to be consid as the task of a uni- 
versal Exhibition, not only to show what the 
present time presents to us, but also to be just to 
the time that has passed, and at least to call to 
mind the men to the efforts of whom we owe our 
capabilities. A universal Exhibition béing, from 
its very nature, a Te ntation of the community 
of interests of all it must include whatever 





by every available means ; but the fact that eon go 





yond their control 1 passenger in 31,250,000, and 


commendations as those contained in the report we 


tends to show this community of interests. But in 
what field would these common interests appear 
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more clearly than in that of inventions and of in- 
dustrial production ? 

From this reflection arose, as a supplementary 
part to the Vienna Universal Exhibition, the idea 
of a representatiou of the history of inventions. 
Reflections of another kind fortified that idea. 

Fashion and industry also stand in the closest 
connexion. Fashion, which is apparently the off- 


spring of free will, is nevertheless subject to law. 
The influence of this law, be it conscious or un- 
on a certain direc- 


conscious, enables industry to 
tion to fashion. On the other d, a great rm 4 
industrial products have their character determined, 
as is well known, by fashion; often even fashion 
alone can explain their origin. Almost every large 
industrial establishment, the origin of which dates 
back only from two to three generations, could pro- 
duce goods or patterns which, for the factory, are 
only objects of recollection, but which offer a general 
interest from the point of view of the history of 
taste. 

Another reason which gave rise to this supple- 
mentary Exhibition, was the desire to show the 
merit which some men of science, or of industry, 
have acquired on the one hand, by bringing into 
the circle of production, during the period of which 
we are speaking, raw or auxiliary materials ; on the 
other hand, by increasing the efficiency of productive 
power, by inventing larger divisions of work, by 
improving the management, by making more suit- 
able arrangements in the administration, &c. In 
either case the trouble they took increased the 
national wealth, and their deeds were therefore of 
general merit, and worthy of being kept in remem- 
brance. 

According to its contents this supplementary ex- 
hibition will furnish contributions to the history of 
industry and inventions. Both appear in their con- 
tents mutually related, and so dependent on each 
other respectively, that they are to be called in- 
separable. It seems now-a-days almost impossible to 
write a history of industry without including in 
its limits the inventions connected with it. 

Formerly it was the constitution of the corpora- 
tion, with all the customs and habits which went 
along with it, which formed the principal contents 
of an historical treatise on industry. With the 
corporation, and under the influence of the demo- 
cratic tendency of our time, all the more or less 
peculiar arrangements and singularities in social 
life fell. 

Curiosities cannot find a place in a history of in- 
dustry of the present time ; on the other hand, it is 
rendered more profound by the representation of 
new processes, by the exhibition of new raw and 
auxiliary material, by the showing the use made of 
waste materials. But it acquires a much greater 
importance by the description of the tools of the 
working and moving machinery, which description 
goes hand in hand with that of the economical 
position of workmen, and of the representation of 
the quantity, &c., of production. 

Whilst formerly manners alone formed the sub- 
stance of historical representation, now-a-days the 
economical relations, and the result of scientific re- 
searches which show themselves under the shape of 
inventions and discoveries, furnish the principal 
subject matter. 

But on the contrary, a history of inventions, un- 
accompanied by the representation of industrial de- 
velopment seems to be deprived of the leading 
thread, and must be considered at least as deficient, 

In addition, the greatest number of inventions 
must necessarily be connected with industry, if they 
are toacquireany practical importance. In most cases 
at least this alone renders their influence possible. 

Concerning the space over which this exhibition 
is to extend, it will comprise more than a century, 
beginning from the time of the invention of the 
steam engine. This extent is required by the 
principle of this special Exhibition, Steam is the 
supporter of industry in its actual form; it is the 
prime mover of its development, and still more the 
active agent of modern civilisation, 

The local disposition of the objects which will be 
placed in this Exhibition will correspond with the 
general classification of the Universal Exhibition. 
‘The single numbers of this Exhibition will be formed 
within the limits of each of the groups of the general 
classification. : 

a. By actual machinery, tools, or apparatus, or 
models, or illustrations of the same, with descrip- 
tions and methods of proceeding, which represent 
the gradual improvement or ection of the means 
of working, or of the methods of working. 





4. By industrial products, which more particularly 
show the influence exercised by fashion, or the in- 
fluence exercised upon it, 

c. By written statements of what has been per- 
form 
suitable mode of working, &c. 

d, By actual raw and auxiliary materials, or 
samples of the same which have been brought into 
use in the course of one century, and were formerly 
unknown. 

The objects which are included within the limits of 
one of the numbers will be accompanied by expla- 
nations which give the name and a sketch of the 
life of the men who have acquired merit in any one 
of the ways mentioned above. 








MR. POCHIN’S EXPLANATIONS. 

At length we have, direct from the fountain- 
head, in the speech of Mr. Pochin, at the meeting 
of the Metropolitan Railway Company on the 15th 
inst., reasons, such as they are, for the extraordinary 
treatment received by Mr. R. H. Burnett at the 
hands of his late directors. Even admitting, for a 
moment, the correctmess of the explanation—as to 
which, however, we have considerable doubts, 
judging from the misstatements with which it 
commences, and the glaring inconsistency with 
which it concludes—we must confess that no justi- 
fication whatever for the course taken by the Board 
is made out. 

The misstatements and inconsistencies we refer 
to are these. Mr. Pochin says: ‘‘ Now Mr. Bur- 
nett has, in a long letter that he has published in 
the Times, been pleased to state to you, and the 
public generally, that I went ¢o the Board animated 
with some evil feeling or disposition towards him- 
self. I utterly deny that statement.” 
however, states nothing of the kind. In his letter 
he distinctly says: “‘Mr. Pochin, for some reason 
or other, assumed a hostile and menacing bearing 
towards me, This was specially shown at a Com- 
mittee meeting on the 15th May last, when he rose 
and declared, in an excited manner, ‘that either he 
or I ‘would have to go.’” Mr. Pochin does not 
attempt to deny that statement, and seems to 
prefer the more easy task of refuting assertions 
that have never been made. Again, about the 
middle of his speech Mr. Pochin indignantly asks: 
‘Is it fair when Mr. Burnett, in his letter, leads 
you to conclude that I and Mr. Whitworth alone 
were instrumental in bringing about his dismissal ?’ 
While towards the end of his remarks he says, with 
equal warmth : “I took the best means I could to 
bring about his dismissal.” These, we think, are in 
themselves sufficient to destroy any confidence we 
may otherwise have had in Mr. Pechin’s account 
of what took place. 

Great stress is laid on the fact “of Mr. Burnett's 
dismissal having been the result of a decision of the 
Board, backed by a resolution of the Stores Com- 
mittee ; but when it is known that the Stores Com- 
mittee, on the occasion referred to, were, almost to 
@ man, one and the same persons, who afterwards, 
as members of the Board, confirmed their own re- 
solution, the force of Mr. Pochin’s ar ent is 
sadly weakened, and it is totally undermined when 
it is remembered that the very essence of the re- 
port of the Investigation Committee, as we under- 
stood it, is that the old directors, except, ects 
the late chairman, were men who either were unable 
to comprehend what was passing before them, or, 
if they ae kept silence when they ought 
to have spoken. In the face of such experience, is 
it to be wondered if those who, for some mysterious 
reason, had determined to bring about Mr. Burnett’s 
dismissal, had little difficulty in accomplishing it, 
even in the harsh and reckless manner in which it 
was done. 

If Mr. Pochin’s account be correct, we have the 
curious spectacle of seven directors—some of whom, 
at all events, from their experience as railway men, 
and others who, by their professional practice, were 
pretty well qualified to judge of the merits of their 
engineer—who, for eight years, had manifested by 
their various acts a high opinion of his services, and 
a thorough confidence in his ability and good faith ; 
we have, we say, the curious spectacle of seven 
directors so su y convinced, by the arguments 
of two new-comers to the Board, of the absolute 
unfitness of this same engineer, that no half mea- 
sures would suffice, and nothing but an instant and 
ignominious dismissal would serve the interests of 

e railway company. 

But from the mouth of the new chairman himself 
we have enough to prove how uncalled for this pro- 


by better economy, by introducing a more | sm 
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ceeding was. At the nieeting on the 15th, Sir 
Edward Watkin said ‘‘ there were men on the 

Board who are fully equal to those whom you will 
probably elect to day. I may mention Mr. Na- 


Now it so h that Mr. Nasmyth, as the 
professional member of the Board, paid special at- 
tention to the engineer's ents, and at the 
half-yearly meeting of the company on the 23rd of 
February, 1870, at which Mr. earth himself was 
present, the chai , when commenting on the ex- 
prt og, Sony ee stated, 
‘*‘ Mr, Nasmyth happens to be peculiarly qualified 
to go into such questions. I am exceedingly glad to 
see him taking interest in questions that are 
peculiarly his own. He looks alter our permanent 
way, shops, engines and i and we have his 
assurance that we have maintained our permanent 
way and works in the fullest efficiency.” As late 
as 1871, we find Mr. Nasmyth still busy and at 
work in this department. At the meeting on the 
9th of August the chairman stated, “By means 
of various contrivances which our officers have 
adopted, and > 4 friend Mr. Nasmyth had t] 
assisted by his ability and experience, they find j - 
troduced coal largely as fuel.’ , 

We are quite at a loss to reconcile the deplorable 

— drawn by Mr. Pochin of the condition he 
ound the engineering departments in, with Sir 
Edward Watkin’s high encomiums of Mr. Nasmyth, 
who was so closely associated, as we have seen, 
with the engineer’s department. 

Mr. Pochin’s statement is quite inconsistent, too, 
with the report of the Committee, who clearly state 
that “‘ the line generally (including permanent way, 
stations, and rolling stock), is satisfactory.” 

Mr. Pochin evidently feels that the Committee 
have left him out in the cold, as regards his boasted 
(future) economies in “the maintenance of the 
permanent way,” “the working of the company’s 
engines,” and last, but not least, in the “items of 
water and gas alone.” The Committee breathe so 
softly now in reference to these, that Mr. Pochin 
is constrained to advance something on his own ac- 
count, and at the end of his speech we have 
reference to a mysterious 3600/., which for the life 
of us, we cannot find in the Committee’s report. 
We have, however, a strong suspicion that it is one 
and the same with a certain 3600/., of which we 
have heard, and which is made up of sundry items 
of estimated savings, one of which, amounting to 
1040/., is to be secured out of a total present expen- 
diture of 400/., while another, amounting to 656/., 
is to be saved out of an expenditure at present not 
exceeding 580/. 

We may shortly have a little more to say on'this 
feature of the subject. For the present we may 
remark that if the most scrupulous justice is not 
observed by those who undertake the duty of 
public censors, there can be no room for astonish- 
ment if such persons find it difficult at times to 
justify themselves before the public. 





LOCAL GOVERNMENT. 

CENTRALISATION seems the order of the day in 
reference to all our national institutions — com- 
mencing at the corpus vile of vestries, and running 
through the grades until we arrive at the highest 
political office where central authority seems ram- 
pant. This influence, principle, or whatever we 
may call it, has its good and evil To con- 
centrate facts, influence, and action, simply denotes 
power. But the op ts of the centralising 
system justly object that such power may be mis- 
applied. e same objection, however, — to 
every attempt which has been made to localise 
general effort for special objects. 

We may be far wrong in saying, but at least we 
may express the hope, that the transference of the 
duties of the Poor Law Board and the general 
supervision of laws relating to Local Government 
and the Public Health to a Central Board may be 
productive of t national benefit. The question 
of poor relief is not relevant to the objects of this 
article ; but when statistics show that it costs over 
four millions i i 
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Local Government Act of 1858, between August, 
1870 and 1871, and between August and December, 
1871, under the Local Government Board, also of 
the Sanitary and Sewage Utilisation Acts of 1865, 
1866, 1867, and 1868 for the same periods. 

The results stated in the report are very instruc- 
tive to all persons interested in the question of 
public health. If any one required arguments for 
centralising action in re to sanitary questions,_ 
Mr. Taylor's report furnishes them in abundance. 

Before entering into details as to what has been 
really done under the Sanitary Acts already referred 
to, we may state that the amount of loans sanc- 
tioned by the General Board of Health, under the 
Public Health Act of 1848, was, from 1850 to 1858 
inclusive, 2,956,178/. The Local Government Act 
of 1858 followed this, and under it, from 1858 to 
1870 inclusive, 7,208,507/. was sanctioned by the 
Secretary of State for like purposes. The amount 
_ Of loans sanctioned by the Sesteiniy of State under 

the Sewage Utilisation Act of 1867, between that 

ear (August 1) to August 19, 1871, was 154,859/. 
is gives a total of 10,319,544/. of loans ad- 
vanced from 1850 to 1871 for sani yop 

The important question arises, What been 
done with the money? Asa rule the advances are 
made to Local Boards in the absence of corpora- 
tion. The Local Boards are usually constituted of 
some leading men in the place; men, perhaps, 
highly respectable, but in numerous instances utterly 
unfit for their positior. Having achieved success 
in various branches of commerce, they become in- 
fluential in their neighbourhood. Drapers, chemists, 
surveyors, builders, and, occasionally, one or two 
medical men, are called to exercise functions of the 
highest importance, and for which they have 
received no efficient training. In many instances such 
men are utterly incapable of understanding the duties 
incumbent on them; consequently the Govern- 
ment report states that while active Local Boards 
were spending money in improvements, the inactive 
did nothing beyond keeping their roads in repair, 
and by means of light rates purchased a sepa 
which was but seldom broken in upon by the com- 
plaint of some zealous local reformer, who felt 
sanitary evils more keenly than local taxation. ‘The 
Home Office had no local power of — inspec- 
tion, and only knew as much of logal Board districts 
as it learned from their applications for the sanction 
of the Secretary of State of their loans, for pro- 
visional orders, &c., or in some cases from local 
complaints or appeals. 

Personally having had experience of such Boards 
during the last two years, we can safely avouch 
the truth of the above statement. Much of the 
time at their meetings is spent in discussion on 
matters of local interest, having not the slightest 
reference to sanitary matters. In the small districts 
they do little more than act as highway surveyors. 
But, taking corporations, it is well known that but 
few have as yet been even awakened to a just sense 
of the important question of sanitary matters, At 
this time one of the most flourishing manufacturing 
towns in the kingdom can boast, with a population 
of about 260,000, of only 6000 oe wine a and 
14,000 middens, while the authorities of a near 
neighbour forbid the erection of water-closets, 
because of the general shortness of the water supply. 
This is only one example out of many that might 
be instanced. 

These Local Boards are, however, capable of 
being improved. The members are now elected for 
three years. Annually not less than one-third of 
the number should retire to make room for fresh 
blood, and to neutralise the spirit of clique which 
always exists politically and socially. eir mode 
of election should also be modified, to prevent the 
continued accession of members belonging to the 
largest clique in town. Up to the formation of the 
new Local Government Board, each Local Board 
—was simply. autocratic. They got the money on 
loan ; but as there was not the slightest check, by 
Government or its expenditure, in many instances 
it was frittered away on objects having only a re- 
mote relation to sanitary improvement. In cases 
where real improvements been effected an in- 
crease in the rates was met with strenuous resist- 
ance, the majority of the inhabitants preferring 
filth and disease to cleanliness and health. It could 
scarcely be believed that at a very recent date two 
towns, each having a population of about 8000 


persons, but one closet in each, and not 
one privy ; the streets being’ the le of all 
kinds of refuse, producing a most offensive smell. 


A prominent inhabitant of one of these towns was 





warned of the danger incurred, but no heed was 

taken. In the following year the place was literally 

decimated my Org sary disease, and when nearly 

every family ost, thereby, one or more rela- 

tives, the people awoke to their danger, made closets 

and sewers, improved their water supply, and con- 
uently banished fever from the place. 

e appointment of officers of health has been 
hitherto most defective in character, and, therefore, 
such officers have pegpersary comparatively pry ra 
Speaking to one in re to the sewerage of hi 
district the stated that he was not aware of any 
sewers existing except to carry off rainfall. In 
reply to the inquiry, what became of the excreta? 
he imagined that it soaked into the soil forming the 
sides of the cesspools of the house privies. 
another place the officer of health is a tallow- 
chandler, and in Ireland such duties are generally 
assigned to a police-officer. Even when medical 
men are chosen many objections arise. A medical 
officer will generally be chosen out of the eminent 
of his profession in the town. Consequently, he 
will possess, most probably, a large private practice. 
These will absorb a large portion of his time, and 
reduce his active work, in sanitary matters, toa 
useless minimum. 

Up to 1866, vestries, boards, &c., were left to do, 
or to leave undone, as they thought fit, any im- 
provements required by conditions of public health. 
‘They set the Government Boards at defiance with 
impunity. But by 49th Section of the Sanitary 
Act of that year, the Home Office was empowered 
to inquire intoany complaint. If, on investigation, 
it was found that the local authorities had been 
remiss, the Government could step in and insist on 
necessary improvements being effected. If this was 
still neglected, the Home Utfice could appoint an 
officer of its own, construct the necessary works, 
and then force’ the inhabitants to pay for them. 
During 1869, 1870, and 1871, many towns in Eng- 
land were inspected, and in most instances, follow- 
ing complaint, such places were compelled to amend 
not only the sewers, but to dispose of the sewage in 
@ manner presumed to be effective. This > 
which is in the right direction, will, we hope, 
vigorously carried out by the new Board in re 
to both large and s towns. Recent articles 
that have appeared in ENGINEERING on the Bir- 
mingham sewage question show how needful such a 

rovision is, “By the action of some large neigh- 
uring landed proprietors the corporation had in- 
junctions in Chancery obtained to prevent their 
throwing the sewage, &c., into the ‘lame. These 
authorities went to great expense for finding out 
the best mode of dealing with the sewage. At last 
they resolved to adopt irrigation. But here the 
House of Commons stepped in, and by refusing the 
third reading of the Birmingham maas Bill, 
through the persistent opposition of the landed pro- 
prietors who had got the injunctions, the authori- 
ties are left helpless with their hands tied by 
Chancery and Parliament respectively. 

It is still a question as to which is the best autho- 
rity to invest with powers under the sanitary Act. 
Mr. Tom Taylor is of opinion that, as recommended 
by the Royal Sanitary Commission, the Board of 
Guardians should be resorted to. He opposes for 
many valid reasons, to delegate such powers to 
vestries, whom he describes in stronger terms than 
we have applied to the defects of local boards. As 
a rule, the members of the Board of Guardians are 
in weekly contact with the defects of sewerage, 
poverty, disease, water supply, &c. Making them 
the local authority, giving them the power to ap- 
— skilled officers, and authority to expend money 

‘or sanitary improvement, under the sanction and 
inspection of the head local government authorities, 
seem to be a solution of the difficulty. 

In any case the new Board has an arduous work 
before it—an Augean stable to cleanse. None but 
those who have been brought professionally into 
contact with the sanitary state of the kingdom, 
and the water supply of towns, can forma faint idea 
of what has to be performed by way of improve- 
ment. If the local government therefore fearlessly 
and impartially carry out the powers intrusted to 
them, they will earn the thanks of the nation, and 


confer inestimable benefit on our social condition. 





Bsre1ax Coat Minine.—It appears that in 1836 
number of persons in coal mining i 
um was 37,000, production of 
3,479,000 tons. In 1870 the number of 
production 


increased to 92,000, and the 
13,697,000 tons. In 1871 the 
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SAFETY VALVE IMPROVEMENTS. 


AsouT a month our contemporary, The En- 
ineer, laid Satace: Tes readers iellaes © written by 
. Thomas Adams, to show that with the common 
form of safety valve the proportion of area of valve 
to area of firegrate that has been so long adopted 
by manufacturers, and that is sanctioned by the 
ice of Board of Trade surveyors, is very much 

in excess of what is necessary. It was stated that, 
to obtain a clear orifice of 1.1 square inches area, 
the Board of Trade required a safety valve 8 in. in 
diameter, whereas 3.533in. diameter was amply 
sufficient, The conclusions arrived at in those 
letters were lifted out of the ‘* We do not hold our- 
selves responsible for the opinions of our corre- 
class, and made the subject of a lead- 

ing article, in which the correspondent was com- 
mended as having well handled the important ques- 
tions connected with the construction of safety 
valves. We, in a recent article, exposed the fallacy 
of those deductions, and showed that, upon the 
premises stated, a safety valve for 1.lin. area of 
orifice should be 10.3in. in diameter. Our con- 
temporary has, in his last week’s issue, another 
article on safety valves, and we find that he therein 
no longer supports the valve area reduction outcry. 
Our contemporary declared that Mr. Thomas Adams 
had well handled the subject when he made the 
diameter 3.53in. for 1.lin. area of orifice, but he 
now comes before us, leaning on Mr. Trowbridge, 
Mr. Burg, and Professor Zeuner, to tell us that, for 
steam at 75 lb. pressure, an orifice .59 in. area can- 
not be obtained with a common safety valve, unless 
its diameter be at least 23.6 in. (!) and therefore that 
1.1 in. area of orifice could not be obtained with a 
valve less than 44in, in diameter, or just 150 times 
the area of that before recommended as sufficient. 
‘“* Well handling” the subject made it 3.533 in. ; we 


must suppose that better handling it has made it 
44 in. 


Our aim, in all we write, is to be of practical 
service to those engaged concreting upon the roads 
we survey in our articles. If any one, in want of 
advice as to the proper size of a valve, has taken 
Mr. Thomas Adams’s rule as his guide, on the 


gard | strength of the ‘ well handling,” for which it was 


credited by Zhe Engineer, we hope that he has made 
the valve of a material as elastic as is the engineer- 
ing creed of our contemporary, and that he will 
beable to stretch it from 3.533 in. diameter to 44 in. 
diameter as easily as The Engineer has accomplished 
this enlargement of his views. Our readers will, 
some of them, remember that in our first volume, 
at page 320, we gave an account of a set of experi- 
ments we had made on the lift of safety valves. 
Taking spring loading safety valves as they are 
usually made, we pointed out that, using the same 
size of spring balance on two valves of different 
areas, the larger valve would give the less opening. 
We explained that this was owing entirely to the 
multiple of leverage being made in each case to be 
equal to the number of square inches in the area of 
the valve ; with a direct spring, using thicker steel 
for ter loads, a similar result is obtained, a 
diminished lift for the same excess of pressure, but 
not necessarily a diminished lift for the same pro- 
portion of excess of pressure. 

The Engineer of last week tells us that M. Burg, 
of Vienna, “found that an ordinary 4 in. valve 
rises according to the following laws: For boiler 
pressures of (2 1b., 20 lb., 35 Ib., 45 lb., 50 Ib., 
60 lb., 70 Ib., 80 Ib., and 90 Ib., the valve rises in 
parts of an inch Ys, ds, ds, vs, ve, rbu, rhs, xs, Te- 
spectively.” He then says, ‘‘ We shall not attempt 
to give here any definite theory in explanation of 
these facts. It must suffice that they are facts 
with which every engineer has more less to do.” 
But there is no law stated, and the excuse he gives 
for not explaining the facts should, in our opinion, 
have been the best ible reason for compelling an 
explanation. To told that, with certain facts, 
no engineer has ever anything to do, may be a good 
reason why their explanation may be dispensed 
with, but here explanation is withheld, because of 
their wn emrrre to every engineer. Surely this is 
editorial eccentricity. 

Some of the facts are sufficiently strange to excite 
a desire for explanation. Our contemporary says: 
‘‘ A valve blowing off steam of about 75 lb. on the 
square inch will not rise more than +4, in. from its 
seat. Ina former sentence he had stated that “it is 
— to construct an ordinary valve which will 

eep the pressure to a given limit, provided the 
generation of steam is not sufficiently rapid to 





was 94,286, and the production 


was 13,733,000 tons. 





cause a rise in pressure, which would, remarkable as 
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it may appear, be none the less certainly attended 
by a reduction in the area of the orifice of escape.” 
But as these remarks apply to the whole series of 
pressures stated, we may substitute 35 lb. pressure, 
aud its corresponding lift , in. for 75 1b. and ,}, in. 
The statement will then read that the maximum 
lift for 35 1b. pressure is-),in., and that should the 
pressure increase beyond 365 lb., this would, “ re- 
markable as it may appear, be none the less certainly 
attended by a reduction in the area of the orifice of 
escape.” 

But, further on, he tells us that when the load on 
the valve was 35 lb. per square inch, and the steam 
pressure had risen to 65 lb., instead of the lift being 
thereby reduced, it was actually increased from y in. 
to |; in., that is, the lift was nearly doubled by this 
increase of pressure. It appears tous that these 
statements are directly opposed to each other. 

Thereis a great deal of mystification in much that 
is published about safety valves, and it was to arrive 
at definite information that we, some eight years 
ago, made the experiments to which we have already 
alluded as being recorded at page 320 of our first 
volume. The valve was 3gin, diameter; the seat 
was conical, 45 deg.; the breadth of the seat }in., 
measured on the incline. The width of opening 
would therefore be .707 of the lift until the open- 
ing amounted to din., the breadth of the seat. For 
greater lifts the opening would increase in a greater 
ratio, because the perpendicular from the lower 
corner of the valve face would not then fall on the 
face of the seat, but beyond it. We have, in the 
accompanying diagram, denoted this point by the 
letter a; there a slight variation in the series of 
results sets in, because the opening, from that 
point, will bear a greater proportion to the lift of 
the valve, The anomalies in safety valve action 
that are so startling are mostly founded upon ex- 
periments with valves having their bearing faces 
made disproportionately large. The experiments 
described by Mr. Baldwin, in a paper he read before 
the Society of Engineers, are of this class. The 
diameter of the valves he used was only 1 in. in the 
bore, and the bearing was, in all his experiments, 
not less than } in. wide, or as wide as the face of 
the 3gin. valve employed in our experiments. In 
the ] in, valve the area of face is 54 per cent. of the 
area of valve; in ours it was only 15 per cent. We 
find that this valve, loaded to 1141b. per square 
inch, lifted J,in., with only 115 Ib, steam in the 
boiler, or 1 lb, of excess pressure. Loaded to 
1134 1b. per square inch, the valve lifted } in. with 
only 6$1b. excess pressure—that is, when the boiler 
pressure reached 120lb. These statements differ 
very much from those which Zhe Zugincer has just 
published. Many of our readers are also readers 
of The Engineer, and we are, in making these re- 
marks, doing only what we hope our contemporary 
will do for us when he finds opporturfity—help us 
on to the rails when we have run off the track. 
We are recording what we have ourselves seen and 
measured, and we have therefore every confidence 
in placing our statements before our readers. 

The simplest of facts, when improperly stated, 
may become. the darkest enigma; if we chose to 
puzzle our readers, we might have written the 
above as follows: ‘‘ We found that, with the valve 
loaded to blow off at 60 Ib., the pressure increased 
to 1201b. before the valve opened jin.” But this 
would be a most misleading statement, unless it 
were explained that the valve was loaded by a 
spring and lever, which kept on increasing the load 
as the valve lifted, so that, at iin. lift the load 
on the valve was actually 113} lb. per square 
inch, the steam in the boiler being then 120 lb. 
pressure, 

The Board of Trade officials have been making 
experiments in investigating the action of safety 
bn for the guidance of their department. In 
March last, we were shown a number of diagrams 
they had prepared, and three sheets were already 
lithographéd, . One of these sheets showed a safety 
valve opening, and the ore acting at every 
point below the valve, and in the opening, Another 
showed a yalve that would not lift atall at some 
pressures, although unloaded. To arrive at those 
results, experiments had been made with a number 
of valves of different constructions, but all 3 in. 
diameter, and up to 50lb.steam. In one set of ex- 

eriments, the safety valve was fitted with a 
tichards indicator, to make a diagram of the pres- 
sures actually operating on the underside the 
valve at every point from the centre to the circum- 
ference, at the time the valve was blowing off 
steam at different lifts. The diagrams thus ob- 





tained, the first of the kind we have ever heard of, 
show that, at the centre of the valve, the abs 
is almost the same as in the boiler when the valve 
had opened . in, The pressure becomes less to- 
wards the circumference, regularly but slowly, 
until quite near the orifice, where the reduction is 
very rapid. ‘The valve was held open, therefore, by 
the almost undiminished pressure, 501b., acting on 
the middle part of the valve, while at the orifice the 
pressure was only 25 Ib. per square inch, and in the 
middle of the orifice it was 5 lb, per square inch, 
shown by a steam gauge attached to the valve, 
Another of these diagrams applies the information 
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thus obtained to explain the opening of spring- 
loaded valves. The principle involved in it is that, 
for a properly constructed valve, the defect of pres- 
sure under the valve is, for the same valve, a con- 
stant proportion of the pressure of the steam on an 
area equal to the area of opening of the valve. 
These experiments have for some time been inter- 
rupted, but it is intended to complete them on the 
plan described, and we hope to 

results fully before our senthrs. In the mean time, 
we give the diagram last referred to as applied to 
our own experiments, Construct a right-angled 
triangle, of which the base, O D shall be equal to 
the diameter of the valve, and the dicular, 
OS, shall represent the pressure in the iler ; the 
hypothenuse, DS, will be the diagram of the re- 
duction of pressure by the lifting of ‘the valve. 
The lift is measured from a point on the hypothe- 
nuse horizontally to the perpendicular, and the 
corresponding pressure undér the valve is the dis- 
tance of this point from the base. That is, the 
excess of pressure is to the whole pressure as the 
amount of lift is to the diameter of the Valve. This 
is not stated as a rule or a law, but is given as a 
useful fact that, with certain safety valves, is 
found to apply, and it agrees perfectly with the 
experiments we have made. The hypothenuse in 
the di we may call the valve-line ; then we 
have the lines inclined in the other direction ; these 
are the spring-lines, showing the increase of pres- 
sure with an increased lift. ‘The spring-line cuts 
the perpendicular at the height representing the 
pressure at which the valve will begin to blow. As 
the lifts are indistinct on this scale, they are set off 


> scale 10 times full size, S G taking the | pressure 
ac 


eofSD. The diagram reads thus: The spring 
ance screwed down to 66 Ib. on the valve, the 
spring-line from this point cuts SD ata point 


e able to lay the | P 
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.195in, from the 


na) nec tang SO; measured 
horizontally, this is the li when the steam is 120 Ib. 


in the boiler, and the pressure with which the valve 
is then in equilibrium, will be 113$1b. This applies 
accurately up to .177 lb. lift, where, as e ed 
above, a slightly different action sets in. At 115 
and 106 we show the lines for the first of our ex- 
riments, which was, with steam, at 115lb. We 
id not ourselves observe this relationship amongst 
the results of our experiments, and we are indebted 
to the Board of e officials for this illustration, 
We state this so prominently because, The Engineer 
has lately attributed such lack of intelligence on 
this subject to those gentlemen. 

Our contemporary recently told us that it was 
ridiculous ‘ to issue a reward fora new pattern of 
safety valve, while there are half a dozen which 
fulfil every possible condition ready to hand.” He 
has now changed his opinion on this point, and for- 
getting the “ half a dozen which fulfil every possible 
condition ready to hand,” he has produced the fol- 
lowing, as his contribution to the safety valves of 
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REMOVED. 


the _— He has, however, misunderstood the 
conditions of the valve competition; the accepted 


valve need not be a new d , and the competitor 
need not be its inventor, so that even this valve by 
our contemporary would have been admissible, al- 
though it is one of the oldest forms of mistaken 
safety valves. Here we have a valve with its centre 
art cut away, and all that is left is that part where 
the velocity of the steam is greatest, and its ure 
therefore the least. In a much better article in 
The Engineer, March 1, 1867, we meet with the fol- 
lowing sentence : ‘‘ As steam weight and 
momentum, the ascent of a column, tending to the 
orifice of escape, ought to increase the pressure on 
the valve as a result of vis viva ; but, apparently, 
no such action takes place.” But there is no founda- 
tion in science for such a statement as that with 
which he begins this sentence, Even with water, 
the steady pressure per square inch on a dise placed 
across a stream, or on the orifice of a pipe, can never 
be ter than that due to the head of water pro- 
ducing the velocity. With steam, all pressure, even 
static pressure, is the result of the molecular atoms 
composing it, and velocity in the mass is always a 
reduction in the momentum producing pressure, and 
the ible pressure is when the steam 
has no mass velocity. Our con "s design, 
which we reproduce, is based on the mistake 
that, steam g weight and momentum, its 
ascent ought to increase the pressure on the valve 
se re ea aster 
woul uced ; a pressure 

orifice bee ye only 58 per cent. of the absolute 
of the steam in iler, and the immense 
proportion of bearing surface in respect to the 





amount of opening would make the valve quite un- 
manageable. We would say to our readers, if you 
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want a good safety valve, look at this design, and 
make yours, as far as possible, in every respect the 
opposite of this plan, and it is likely you will then 
have a pretty good valve. Instead of cutting away 
the centre part, the legs on which the valve stands 
when it is open, rather preserve the pressure of the 
centre part, put ina diaphragm to keep it free from 
the action of the rush of the steam, as in the design 
shown on page 150 of our last volume, and carry 
a good-sized pipe down into the still part of the} 

- steam chest. Then, instead of increasing the bear- 
ing surface to be more than the effective area of the 
valve,*reduce it to the least practicable proportion 
of the.valve area, so that any defect in the bearing 
faces will have but an insignificant effect upon the 
acting ‘area of the valve. In double-beat valves 
this has always been the trouble, the slightest defect 
in the surfaces increases the acting area of the valve 
beyond that for which the load was calculated, and, 
in consequence, the valve opens much below the 
pressuré allowed. The Board of Trade must require 
the areas to be measured as for good faces. 

We have written this article in the interest of 
many of our young readers, who, we know, desire 
a better understanding of this subject, and we 
again state that the diagram as applied to our ex- 

periments is not given as a law or a rule, but as a 
suggestive illustration of the action of the safety 
valve we employed in our experiments. 








REDUCTION OF THE 700-18. SHELL. 

Tue powder charge of the 12-in. 35-ton gun for 
H.M.S. Devastation has been reduced from 120 Ib. 
to 110 Ib. of pebble or pellet powder, owing to the 
studs being driven over the grooves and crushed 
between the bore and the shot, thus giving rise to 
irregular accumulation of powder gases and to 
eccentric pressures, The effect of the last five of 
these reduced charges upon the late ‘‘ Infant,” now in 

rocess of rebuilding at the Royal Arsenal, was also 
ound very severe ; and it is still doubtful whether 
the studs will endure even the present reduced 
charge. It has, indeed, been found nece to 
reduce the weight of the common shell from 700 Ib. 
to 616 lb., the Navy having demurred to the small 
powder capacity of the former, and the studs being 
unequal to rotating a 700-lb, shell of the length 
necessary to contain 45} lb. of powder, which was 
the contents of the original 600-Ib. common shell 
for the 12-in. 25-ton gun. The reduction of weight 
and increase of i mm | has been obtained by di- 
minishing the thickness of the walls seven-tenths of 
an inch, and of the bottom half an inch, the total 
length being increased only 14 in. This reduction 
in weight is, in short, effected by enlarging the 
cavity in the original 700 lb, shell, which held only 
203 lb. of powder, the removal of 102 Ib. of iron 
giving space for 38} lb. of powder. The power of 
this shell will be stil) inferior to that of the original 
600-Ib. shell for the 25-ton gun, which had to be re- 
duced in length, and therefore in capacity and 
weight, in consequence of the imperfect rotation 
given by the ‘‘ Woolwich” system of rifling. 

Great difficulties have been experienced in ob- 
taining rotation for 12-in. projectiles on the ve 
short rifle bearing provided by the French stud 
= The maximum rotating bearing in each of 
the nine grooves is ] in. for a shot 700 lb. in weight 
moving 1300 ft. per second, with a striking force of 
8200 foot-tons. We cordially concur with Sir 
J oseph Whitworth’s statement, that he knows “ of 
nothing in mechanics so absurd as the attempt to 
produce rotation on a shot weighing 150 Ib.” (much 
more, 700 Ib.) “ by a single row of studs pressing 

inst a varying curve, The bearing surface on 
each stud is little more than a line. Mechanicians 
are well aware of the importance of adequate bear- 
ing surface, and, in the construction of machinery, 
there has of late years been @ continual tendency 
to increase the amount of bearing surface,” 
~~ This. short rifle bearing prevents more rapid 
rotation being given, for, as the Superintendent of 
the Royal Gun Factory states, ‘the stad in the 
projectile confines us to giving a less twist than I 
should like to give any gun.” We are told in the 
official work on ‘“‘ Ammunition,” that the weights 
of all the projectiles of each calibre (except case 
shot and double shell) approximates as nearly as 
possible,” but ‘with the 12-in. gun, there is a 
serious departure from this system in the case of the 
common and shrapnel shell,” owing ‘to the un- 
fortunate introduction of the 12-in. with such 
a twist as rendered it necessar'y to fouwe its two 





longest projectiles, namely, its common and shrap- 


nel shells, constructed at first to weigh about 
600 Ib., on the score of bad shooting, for two shorter 
and much less powerful ones, weighing only about 
495 Ib. and 496 Ib. respectively.” Even after this 
great reduction in the 600 Ib. shell, it is officially 
stated that an examination of recovered projectiles 
showed that ‘‘ all are scored on base (for about one- 
fifth of circumference) by the grooving of the gun ; 
the length of the scoring averaging about 3 in.,” 
whereas *‘ the body of the shot.is never intended to 
come into contact with the bore.” This seems the 
natural effect of a short rifle bearing out of all pro- 
portion to the weight of the projectile to be rotated. 
That the rience gained with the 600-lb. pro- 
jectiles for the 25-ton gun should now be applied 
to diminishing the weight of the 700-Ib. shell for the 
$5-ton gun seems also natural. Whereas the 25-ton 
gun originally fired a 600 lb. shell containing 454 lb., 
it is now intended that the 35-ton guns shall fire a 
shell of 616 Ib. weight containing only 38} Ib. 
Thus we have a gun 10 tons heavier doing less shell 
work than the lighter gun originally did. The sole 
cause of the reduction of explosive force being the 
inadequacy of the rotating agency. 

This reduced shell has not yet been fired from 
the gun, nor can we tell till many have been fired 
from a worn bore whether on the studs being driven 
over the edges of the grooves, the walls will be 
strong enough to resist compressiun. This wedging 
of the studs between the bore and the sides of the 
shells compresses the walls of the projectiles in a 
way which seems very extraordinary. The official 
work on ‘‘ Ammunition” says it ‘is found to be 
most remarkable, the shell having a tendency to 
assume a form approaching that of a dumb bell. 

.... The body about the middle, where it is 
the weakest, is forced inwards and decreased in 
diameter to an extent which would hardly be 
credited.” One effect of this compression is to 
withdraw the studs from their grooves and transfer 
them to the lands, where they assume the form of 
wedges, and are apt either to break up the shell or 
to crack the steel lining of the gun. Speaking of 
the effects of shell breaking up in the guns, the 
official Text Book on Rifled Ordnance says ‘‘ This 
is a condition of which the Royal Gun Factories 
have had considerable experience.” And, we may 
add, that it is one of which H.M.’s fleet also had 
considerable experience, its guns having been thus 
disabled. Only a few months ago, H.M.’s ship, 
Agincourt, a large ironcladin the Channel Squadron, 
fired seven empty 250 1b. shells at a target at sea, 
to practise the crew, and next morning the gun was 
found split longitudinally for a length of 2 ft. from 
the muzzle, and had to be returned to the Royal 
Arsenal. ‘The official work on ‘*‘ Ammunition” says 
of 250 Ib. shell that ‘‘ the diameter of a 9-inch shell 
has been reduced from 8.92in, to 8.55 about the 
middle,” whilst escaping from its gun, Whether 
the new shell for the ‘* Woolwich Infant,” with its 
walls reduced seven-tenths of an inch in thickness, 
and perforated, like a postage stamp, with two 
rings of nine holes each, on which the whole effort 
of rotation is concentrated, will withstand this com- 
pression, cannot yet be known. But assuming that 


TY | the shell, weakened by these perforations, each one 


of which is three-tenths of an inch deep, and 1.6 in. 
diameter, is yet strong enough, we still have it 
diminished from 7001b. to 616 lb. in weight, and its 
bursting charge seven pounds less than that origin- 
ally used in the shell for the 25-ton gun. 

As the whole of this loss is directly attributable 
to the failure of rotary power, and to that alone, 
an idea may be formed of part of the cost paid for 
a short rifle bearing and a non-centering system. 
True, this is only one of the forms in which force 
is lost by this unmechanical form of rifling. We 
are Officially told that ‘‘ the gun rifled on the French 
system has decidedly the lowest. velocities,” and 
hence the weakest striking force, thus justifyin 
Sir Joseph Whitworth’s statement that ‘‘in the 
stud system there is both a loss of force and an 
increased irregularity in motion, dué to the defective 
centering.” 








GERMANY AT VIENNA. 


From a correspondent at Berlin we learn some 
interesting particulars with regard to the represen- 
tation of Germany at the Vienna Exhibition, in 
which the total number of the German exhibitors 
is 7861, In this number are included as one person 
a those exhibitors who have combined in 
making what is called ‘“ collective exhibitions,” and 
the number of tliese for some branches of industry is 








295 
considerable, As regards the special , the 
chemical industry of Ge , Group 3, will berepre- 


sented by 107 exhibitors. of chemico-technical pro- 
ducts (acids, salts, &c.) ; of exhibitors of pharmaceu- 
tical preparations there are 21; of fats and their pro- 
ducts (soap, wax, oils, glycerine, &c.), 64; of pro- 
ducts of distillation (as paraffin, benzine, 
aniline, &c.), 18 ; of etherial oils and perfumes, &c., 
44; of matches, &c., 10; of dye stuffs, 105; of 
starches, 26 ; of glues, 33; of resins, varnish, &c., 
47 : and of different other products of this Group 
32. In Group 5, textile industry and clothing, 
which is a prominent branch of Germany industry, 
the aN of Germany will be as follows: 
wool industry is represented by 29 firms for woollen 
yarns; 142 firms (among these collective exhibi- 
tions of whole towns) for cloths, plush, &c.; 62 
firms for other woollen. fabrics; 30 firms for car- 
pets, &c.; 30 firms for woollen cloths, shawls, 
ribbons ; 43 firms for mixed fabrics. 

The cotton industry will be represented by 29 
firms with yarns ; 62 with textile fabrics ; 12 with 
pee and dyed goods. The linen industry will 

e represented by 21 firms with yarns, 69 (among 
which collective exhibitions of the chief centres of 
this industry) with textile fabrics, and 33 with mixed 
articles. The silk industry is represented by 35 
firms, besides collective exhibitions of the principal 
places of manufacture, For different other textile 
fabrics and manufactures there are 52 firms; for 
lace, fringe, and embroidery goods, 73; for arti- 
ficial flowers and similar articles, 30 firms. Woven 
and worsted articles of clothing will be exhibited by 
41 firms ; ready-made clothes, 44; gloves and other 
smaller articles of attire by 90 ; shoes and boots by 
48 firms. In addition, there are 34 more firms with 
various sorts of articles classed in this group. 

A particularly conspicuous part of the German 
Exhibition, at Vienna, will be the machinery ex- 
hibits, Group 13. The German Machinery Exhi- 
bition will, without doubt, surpass that of all other 
exhibiting nations, and as by far the greatest 
number of large and stan! firms. is among this 
class of exhibitors, it is to be hoped that the quality 
will likewise correspond to the extent of the exhi- 
bition in this group. The following figures will 
show the amount of the participation, and, at the 
same time in what branches this industry is most 
active at present. There will be 58 firms exhibit- 
ing prime movers, steam generators, boilers, steam 
engines, turbines, &c.; of transmission machines, 
&c., 24; machinery for metallurgy and metal 
work, 68; wood-working machinery 17 ; machines 
for spinning, weaving, knitting, and embroidering, 
&e., 78 ; for the manufacture of paper, and print- 
ing machines, 60; machines and apparatus for 
sugar making, 26 ; distillery and brewery machines, 
&c., 60; machines for mining, &c., in particular, 
24; exhibitors of sewing machines, &c., 55; of agri- 
cultural machines, 1254 machines for army pur- 
poses, pumps, &c., will be exhibited by 50 firms ; 
other kinds of machinery and apparatus, which 
cannot be specially classified, will be represented by 
45 firms. ‘The exhibition of fire engines, &c., em- 
braces- 42 exhibitors, and street locomotives, 
39 firms. Lastly, there will be 42 firms exhibiting 
railway material, such as locomotives, wagons, 
trucks, &c. The total number of German Exhi- 
bitors in Group 13 is 763. 





THE DEVASTATION. 

Ir is somewhat hazardous to found conclusions 
upon imperfect data, or to indulge in public self- 
congratulation when the facts which would warrant 
such indulgence do not exist. Our contemporary, 
The Engineer, however, apparently does not object 
to running such risks, for we find it last week 
treating its readers to a highly self-laudatory 
leader, founded on the reports of the failure of the 


&/ engines of H.M.S, Devastation, as given in the 


daily press. Says our contemporary : 
We have ey pointed out that a very serious risk 
was encoun: when heavy war-ships were left dependent 
solely on their machinery for propulsion. . . . Our state- 
ments were, as a matter of course, disputed by those favour- 
ing the mastless system, and we were assured that by the 
adoption of the twin-screw system all risk of the kind was 
absolutely at an‘end, because it was impossible that both 
engines should break down at once. Time tests all things, 
we were content to let experience decide between us and 
our opponents. We re to —— the accuracy of our 
opinions has been established with startling promptitude. 
n Tuesday morning the Devastation left Portsmouth har- 
bour for a contractor’s trial of the engines. The sea was 
quite smooth, and some turning trials satiefactoril 
cond , the engines making about three-quarter . 
Orders were then given to go on at full speed. These were 
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and almost immediately the condenser of the 4 
engine gave way, a crack opening in Se mage pats the 
i box ie does peme. The tas 
thoroug complete, and not ‘Temained but to 


the 
board sre 

ict: usin, 
yo had Scien down,, but the 
Away with the croakers who . 
for those who spoke thus. In less than a quarter 
an hour the condenser of the starboard engine broke 
down precisely like its fellow. The catastrophe was com- 
plete, and the Devastation was to all intents and purposes 
left for the time a helpless log upon the water. There was 


nothing for it but to drop the anchor. The run was at an|-; 


end. A body of engi went on board the next day and 
patched up the condensers, so that the ship was able to steam 
into port on Wednesday. It is needless to comment on the 


facts. They speak for themselves. 
The italics are our own. Now we should have 


imagined that our contemporary should have been 
sufficiently informed respecting the engines of our 
war-ships to know that it is usual to fit the surface 
condensers of those engines with jet injection, and 
an easily made inquiry would have made them 
acquainted with the fact that the condensers of the 
Devastation were so fitted. The fact was indeed 
that, so far from the Devastation being rendered help- 
less, her condensers did not “give way” at all. The 
delivery valve chests of her circulating pumps were 
cracked, it is true, but a few minutes only were re- 

uired to make the change from surface to jet con- 
pan i and the vessel then steamed to her 
anchorage. Had the tide served she would have 
entered harbour that night; but, as it was, she 
steamed in next day. ur contemporary’s self- 
congratulation was founded on the discovery of a 
mare’s nest, 








METROPOLITAN RAILWAY. 

We reprint the following letter which Mr. H. Burnett has 
addre to the Editor of the Manchester Guardian. 

Sre,—lIn the absence of any refutation of the statements in 
the letter I was compelled, in self-defence, to publish in the 
Times of the 18th ult. on the subject—the statements being, 
in fact, incontrovertible—and in the absence, also, of any 
reason assigned, either by the Board of the Committee of 
Investigation, for the treament I have received, it is unneces- 
sary for me now to dilate on the subject. 

But as reference is made to me in the Manchester Guar- 
dian of the 16th inat., in connexion with certain questions 
put by Mr. Grant ty the meeting eared rails = _- I 
shail obliged by your giving equal publicity to the follow- 
ing remarks, 

a need only say that I mentioned to a friend who takes an 
interest in my case, and who is also a trustee of shares in 
the railway, that I believed the rail supplied by the com- 
ny of which Messrs. Pochin and Whitworth are 
irectors (referred to in the Times of the 18th ult.), and 
which I rejected; had been again pressed on the company, 
and after some hesitation has been accepted by the Board, 
not only contrary to the Company’s own specification, but 
in direct opposition to the opinion of qualified persons then 
connected with the Company. Further, that I had reason to 
believe that coal had recently been tendered for by a compan 
of which, 1 understood, Mr. Pochin, if not Mr. Whitwort 
also, was a director. My friend mentioned these matters to 
Mr. Grant, and Mr. Grant thought them fit and pertinent 
questions to put to the Chair. 

As regards the rails, not only will what I have stated be 
found, I believe, to be entirely accurate, but its accuracy was 
substantially admitted by the chairman ; although it is right 
that I should here correct that gentleman’s inadvertent mis- 
statement that the rails in question were tendered for and 
supplied prior to Messrs. Pochin and Whitworth's joining 
the Board. The fact is, Mr. Pochin was one of the Stores 
Committee by whom, on the 20th March last, the tender of 
Messrs. J. Brown and Co. was accepted. 

It will be found, by reference to the official documents of 
the Company, that five or six of the lot of rails in question 
broke through the punch holes in unloading them trom the 
wagons. In the face of that fact, and that careful experi- 
ments have shown that punched rails are at best very much 
weaker than drilled ones, it will, I think, be allowed that it is 
running a serious risk if they are used for the main line, and 
that they should be applied only to sidings. That, at all 
events, 1 apprehend, would be the opinion of a jury; and, 
under circumstances, I submit that no engineer, having due 
regard to the responsibility incurred, would be justified in 
using them on the main line. 

As the Company have from time to time a surplus of old 
rails taken out of the main line during — suitable for 
siding purposes, a large proportion of w they have 
annually. to sell, some further ion as to the exact use 
made of the rails in question , no doubt, be satisfactory 
to the public who use the railway and to the shareholders who 
pay for accidents. 

Hed Mr. Grant’s second question been answered—namely, 
* > ping oP. aa was ago 
with a company that ing to su 
to the Metropolitan Railway”—it would T believe, fee been 
found that my information on this point was equally correct. 
My statement had reference to the Stavele » Canney (of 
which I see by the last ag report of that company 
both Mr. Pochin and Mr. Whitworth are, or at all events 
were then, directors) and to the tenders obtained only a 
month or two ago for coal for station purposes, and not to 
the locomotive coal referred to by the chairman, which | 
know is being supplied by Messrs. and Sons, undera 


am, &c., 
‘ Rosert H. Burnett, 
Manchester, October 18, 1872. 


THE MACHINERY OF SHIPS OF WAR. 
To raz Eprror or ExeGinegrine. 
Srz,—My letter in Exernezntne of the 11th inst., com 
iy Bg he ee ny oy 
tter ma . 
and irritation Gakned woke ir critici 
difficulty in i 





I am quite aware, as most of your readers are, that 
variety of boilers are before the public of the tubulous t 
and also that some of the inventors do not specify that 
~~ sea —- = po Koa = ir use ot — mention 

lubricants for the cyli . But a ing my 
co to call myself “ marine engineer,” I chealll tase bane 
P to have learned in what sea-going vessels these 
successful tubulous boilers have been fitted, with some 
particulars of the — — oo does not com to refute 
my argument, but qui over the pressure to be employed, 
saying that I : that 260 Ib. to 500 Ib. was to be the 
working pressure. 

But read his lucid account of the type, he says: “ This 
description of boiler has been used on in many 
with more or less success, for a number of years, and it is 
now being introduced to some extent on shi - 
this he passes on to consider its iar fitness for ships of 
war; on the grounds that a Ib. shot, ing into a 
12 ft. cylindrical boiler with 601b. of steam, would be more 
inconvenient in the stokehole, than when falling upon a 
tubulous boiler of the same horse power, with a greatly in- 

pressure of steam. Gs 

I venture to think that in boilers‘of the same power that 
the risk incurred in the stokehole will vary nearly directly 
as the steam pressure; but, at the same Uime, I believe. # 
would be quite immaterial to the unfortunate men what 
class of boilers they were. en upon, whether “ box,” 
** cylindrical,” or “ tubulous,” when a 600 1b. shot once 
entered or h either class of boiler. ; 

es ~ i whi a would cae get or — tion 
to the fatal accidents at Li ports during 
the current year, from the apcen pal steam pipes, displace- 
ment of safety valves, &c., in which cases the escape of steam 
and water would bear no comparison to the amount from the 
opening left by a 600 Ib. shot. On the accident in H.M'S. 

istle, when the crown of the furnace of a small boiler came 
down and split, through shortness of water, but one person 
out of ten escaped death, although the engine room was re- 
moved but a few feét from the deck. Stokeholes must be 
very lurge and boilers very small, when accidents of this 
nature can occur with impunity to the men. 

Again, the claim for the sustained efficiency of 
simple engines over compound in ships of war, will not bear 
an examination. a a ship engaged with an enemy 
has one cylinder so damaged the i 
worked without disconnecting the disabled one. No self- 
acting disconnecting arran t is fitted, or is likely to be 
fitted, dnd the amount of time required for the operation 
must depend upon the extent of the damage; but, if only 
for half an hour one ship is deprived of her propelling power, 
and the two ships have the same powers of offence and de- 
fence, the crippled one’s ch of existence, while the other 
can choose her mode of attack, becomes a most serious con- 
sideration. 

I have no desire to retaliate on the writer for saying I 
have falsified his article, and Lave neither the capacity nor 
the requisite knowledge to criticise it—for such I can afford 
to pass over. One point we do agree upon, namely, in think- 
ing that the maintenance of our na the highest possible 
efliciency is the safeguard of our indepe 3 but, on the 
other hand, I am glad to know that our supremacy over other 
nations as mechanical engineers rests on a firmer basis than 
the crude opinions of the writer, who, driven to extremities, 
eeeks protection for them under the reputation of Naval 


Science. : 
am, Sir, yours, 
feane ENGIverr. 


Tue Sewacr Dirricuntty.—The Local Board of Tunstall, 
Staffordshire, instructed Mr. John Elliot, C.E., of Newcastle, 
to inquire into all the i of dealing wi 

After a 
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recognised systems 
sewage, and to report to them on the subject. 
Board to — General Scott’s process Faye 
ught the system feasible, and 
1, and Eating. 


ful examination of the principal irrigation farms, and of 
different precipitation tee Mr. Elliot has advi 
conversion of the product into cement. 
— process, Mr. Elliot said, was 
the use of his patent reasonable. i is 
tion in the following places: B West 

Suprrugarers.— When | under steam it is important 

to maintain a circulation By superheaters ; 


to Liverpool next tide wlog aon 





in 20 hours—a quick run, 


very advan’ contract for the from 
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it up with stone and brick. It is to worked in lengths 

2 ft. to prevent the sides or roof caving in. 
Manitoba.—A number of draughtsmen employed in the 
Surveyor-General’s office at Ottawa in connexion with 
Manitoba have been dismissed, their services being no longer 


Snider Rifles for Turkey.—It is stated that the Turkish 


From | War Department is about to contract for 120,000 Sniders. 


Scutari and Ismidt Railway.—The whole of this line to 
Ismidt—about 90 miles—is expected to be completed by the 
end of February.: mae om extension to Kutayah 

Angora has been after the whole of the details 
of the concession to M. Pressel, the Government engineer, 
had been settled.’ The difficulty is said to have been 
gauge to be adopted. + 

Belgian Coal. Abroad.—In 1836 Belgium only exported 
773,000. tons of coal. ‘In 1870~-the total had risen to 
8,762,000 tons ; and in 1871 it stood at 4,186,009 tons. 


Wellington, Grey, and Bruce Railway.—The gradients on 
line are very steep, while long wooden bridges near 
and ny like the other wocden bridges of the 
Western way of Cariaila, be replaced in a few 
by J nt struct The new line has been 
tructed with a very rigid regard to cheapness. 

Turkish Strategy.—A Schumla mdent writes that 
the branch railway which is to connect Philipopolis with the 
Varna line has been traced in the vicinity of Schumla in such 
& manner as to provide a series of entrenchments ready to 
hand for any force directing an attack on that fortress on the 
northward. , 

Rowmanian. Railways.—There are now 650 kilometres of 
railways working in Koumania, and Vienna can be reached 
from Bucharest in 48 hours. In three years’ time it is ex- 
pected that the principalities will have 2000 kilometres of 
railway open. 

Belgian Coal in England.—It appears that, after all, v 
little Belgian coal has come to England this year. The 
whole shipments, in the nine months ending September 30, 
1872, only amounted to 16,777 tons. 

North American Lakes.—Lake Erie is 60 ft. or 70 ft. deep, 
but Lake Ontario which is 692 ft.. deep is 230 ft. below the 
tide level of the ocean, or as low as mst parts of the Gulf of 
St. Lawrence; and the bottoms of Lakes Huron, Michigan, 
and Superior, although their surface is so much higher, are 
all, from their vast depth, on a level with the bottom of 
Ontario. 

Tripoli and Bagdad Railway.—-Three 
have started to survey a line ergot y Midhat Pasha 
from Tripoli (Syria) to Sree. line is intended to be 
one of the links of the Euphrates Valley Anglo-Indian Rail- 





uads of engineers 


way. 
Coal in Auckland (N.Z.)—A fine specimen of coal has 
been exhibited in Auckland, New Zealand. It was obtained 
from Ohinemuri. ‘wo veins have been discovered, 
weates dine 2s. cane fo Siequatioen, The coal is reported to 
quality. 
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TURTON’S COMPENSATED SPRING SAFETY-VALVE. 
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which the ure they exert 
i of the details will be readily 
mgraving. Mr. Turton has, we think, produced a very 
promising arrangement of safety-valvé, and one which, if 
properly proportioned, should act exceedingly well. 


i 








THE CORLISS ENGINE IN GERMANY. 


To rue Epiror or ENGIneERine. 


- “2 . 
burg, the building of the Corliss engine has, during 
the ten years, become a very rous business, and is 
daily i i ving been delivered from 


I am, Sir, yours faithfully, 
German EnGinzee. 
Landon, October 21, 1872. 
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RECENT PATENTS. 


Tue following specifications of completed 


(No. 2088, 10d.) William Ferrie, of the Monkland Iron 
Works, Airdrie, patents an arrangement of puddling furnace 
treated 


in which the metal to be is carried on a pan or bed 


revolving on a vertical or nearly vertical axis, and is sub- 
The patent also in- 
cludes a mode of sealing the joints between the revolving 
pan and the fixed part of the furnace, this plan consisting | ix 


jected to the action of a fixed rabble. 


in providing the pan with a flange extending round its 
circumference and placed so as to dip into an annular 
groove containing sand or a liquid. 

(No. 2092, 8d.) William Robert Lake, of Southampton- 
buildings, patents, as the agent of Joseph Barker, of 
Illinois, U.S., an arrangement of sand-papering machine in 
which the sand-papering wheel runs horizontally and is 
fitted with a series of blocks for holding the paper, these 
blocks being disposed so as to leave an open central space, 
and having tangential furrows between them. Thro’ 
these furrows a blast of air can pass out, carrying the dust 
with it. 

(No. 2093, 1s. 4d.) Harold Wilhelm Widmark, of 
13, Tamworth-place, Redland-road, Bristol, patents the 
arrangements for working the waste water valves of steam 
engine cylinders, illustrated and described by us on page 
183 of our last volume. 

(No. 2094, 1s.) Lucien Guinotte, of Mariemont, patents 
the arrangements of variable expansion gear for winding 

illustrated and described by us on pages 200, 201, 
of our twelfth volume. 

(No. 2100, 1s, 44.) William Whieldon, of 190, West- 
minster Bridge-road, William Bennett Hays, of Yew-villas, 
Ealing, and Joseph Judge Hays, of Hertingfordbury, patent 
machinery and appliances te be used in the preparation of 
peat and peat charcoal. According to these plans the peat 
is first triturated, then forced into a straining cylinder, and 
afterwards dried by artificial heat, while to form peat charcoal 
the seasoned peat is carbonised in retorts. The patent in- 
cludes arrangements for carrying out these processes. 

QNo, 2108, 8d.) Edward Jones and Andrew Gray, of 1, 
Lime-street-square, patent arrangements for working pumps 
in shafts or pits by means of a moving column of water 
under pressure, water being made to act direct on the 
pistons of the pu to be worked. The arrangement is 
intended as a for the heavy pump rods now used. 

QNo. 2120, 10d.) Arthur Auckland Cochrane, of West- 
minster, patents appliance for facilitating the construction 
of piers, or breakwaters, or other marine structures, of 


patents are all 
within the year 1871; and that year should be given 





bituminous or other concrete: The arrangements could 
not be described briefly. 

(No. 2128, 8d.) Henry Lahn, of San Francisco, U:S., 
patents forms of four-bladed screw propellers, of which the 
blades are disposed in two different planes, the two forward 
blades backwards, and the two after blades for- 
wards. The two sets of blades thus cross each other. 
What is gained by this arrangement is not clear. 

(No. 2181, 10d.) James Macpherson, of Aberdeen, 
patents constructing ships with two keels, these keels ex- 
tending the whole length of the vessel, and diverging from 
each other towards the stern. A continuous hollow is thus 
formed, in the widest part of which the screw propeller is 
placed. Each keel terminates in a stern post fitted with a 
rudder. Modifications of this arrangement, applicable to sail- 
ing vessels, ferry boats, &c., are also included in the patent. 

(No. 2187, ls. 4d.) Thomas Giles, 11, Craven-street, 
Hulme, Manchester, patents arrangements of rings and 
back plates for equilibrating slide valves, there being, so far 
as we can see, no particular novelties in the plans proposed. 
The patent also includes an arrangement of air valve to be 
used for admitting air to locomotive cylinders for the pur- 
pose of allowing air to enter the latter when the engine is 
running forward with the valve gear reversed, instead of 
allowing the air to be drawn in through the blast pipe. 
Arrangements having a similar object in view have -been 


proposed before. 

(No. 2189, 8d.) Alfred Balme and Arthur Benjamin 
Crossley, of Halifax, patent an arrangement of punching 
and shearing machine in which the plate to be punched or 
sheared is fixed upon a table similar to that of a planing 
machine, this table being actuated by suitable gear so as to 
move the plate forward the required distance between each 
stroke of the punch or shears. 

(No. 2142, 1s. 2d.) Francis Joseph Chatfield, of Nor- 
wich, patents forms of firedoors for locomotive boilers, these 
doors being adapted for the admission of air above the fire. 
The patent also includes modes of constructing the rings of 
fireholes so as to enable them to be more readily removed, 
and modes of mounting the firebars so as to do away with 
the open air spaces at the sides. We shall probably have 
more to say about these plans shortly. 


FURTHER NOTES ON THE CAISSONS OF 
THE EAST RIVER BRIDGE.* 





Saxp ngphenetove been a mentioned pare one ae 
cri given of them. caisson, 
ption pipes 
the i least possible 
distance. wae ar? was to use water as the vehicle by 
were to give one of 4 in. to every three 
of 3.5 in. Phase pipes extended verticall 
the roof, and sections were added above as the caisson 
descended. $ ; 
the early part Ad the excavations, the material was 
it became practicable to em the hons, another con- 
i i namely, snthetion’ on an entire change of 
motor. The caisson leaked so little that otherwise, to main- 
tain a proper degree of purity, it was to waste air ; 
decided, the question of 
e first tried rubber hose 


Concluded e 282. 
nay 
over the whole area of the roof, with 
wore grouped a ep te FA Base eg See 
ed 80 as or 
. ly through 
such that it had all to removed by the dredges. Before 
plan, and it was decided to use the air of the caisson as the 
necessary 
and there was no reason why the power thus stored u 
gE" This bein, ei y 


it was thought that, by sweepin 
within thé-circle deseribed pa | 
no shovelling. 

From the constant jamming of small stones and sand in 
the bend of the hose, even when mixed with an abundance of 
water this method very soon proved impracticable. We next 
tried an injector, allowing air to enter an adjustable annular 


be taken out with little or 


ugh | space surrounding a central passage for the sand and air, to 


leading to the bottom of 


which passage a pipe was co’ 
Pee tolerably well, but wasted too much 


the chamber ; this worked 
air for the work done. : 
The next step was to shorten the hose, so that it reached 
within a few inches of the bottom of the caisson. The 
material was thrown by about six labourers to a point where 
another labourer kept the lower end of the hose in moderate 
motion from side to side. This worked very well, but the sand 
soon wore out the springs, and the hose colla) y 

The final arrangement adopted was as follows: A piece of 
pipe 2 ft. was screwed on, near the roof; to this a full 
way cock of the same size openi ae eS eee 
straight piece of pipe ex! to within a o! ttom 
of the caisson. The most effective way of working this was 


to heap the sand and gravel around the lower end of the pipe 
for 2 ft. or 3 ft. in depth; then to open the cock wide let 
the air carry the material out. 


When working at the best in clean sand, a pipe 3.5 in. in 
diameter, under a pressure of 25 1b. per square inch, has thrown 
out 80 cubic in an hour. Owing to the large admixture 
of gravel with the sand, the stoppages from were 
frequent, and this speed was never reached except experi- 
When the pressure reached 28 lb., it was found 
ings allowed too much air to escape, and 
pent ot ee ere Bete perme ter. 
This arran ¢ was could desired, so long as 
Go cond peat At the last, however, there was a large ad- 
mixture of clay with the sand, and we had to remove the 
reducers, and use fewer syphons. ; 

* Paper read before the American Society of Civil En- 
gineers. 
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i n this 

, @ second reduction to 2.6 in. was made. A mechanic 

was on hand at gil times to make such repairs as were needed, 
and to clear the pipes. 

Occasionally, two stones would jam in a pipe at some dis- 
tance up; these were easily remoyed by forcing up jointed 
rods from below, or dropping a bar attached to a rope from 
above, When at a pipe from below, the precau- 
tion was always taken to screw on a cast-iron cap above. 

During the first 26 ft. of excavation, it was ne to 
throw sand over the sides of the caisson, to keep the piling 
surrounding it from sinking; the remainder was thrown on 
the dock and saved for future use. As the pipes leading from 
the air-chamber were vertical, elbows were used to chan 
them to horizontal—an t easily made, but the 
furious blast of sharp sand cut through in 30 minutes the cast- 
iron elbows at first provided, Wrought iron an inch thick 
would not stand over 10 hours’ use—end wood was bored 
through as though by an auger. 

The plan fin: pted was to use an iron elbow of a foot 
radius, in which there was on opening on the convex-side,: in 
width, equal to the interior diameter, and yoy J within 
2 in. of either end; into this a back piece of chilled iron, 
about 2in. thick, was fitted and secured ae key driven 
into two lugs cast upon the elbow. It was work. of afew 
minutes to remove the key and change one.of these back 
pieces; aman was kept.on the top of the caisson to attend to 
this. device was much cheaper than any other tried, and 
worked satisfactorily. 

Great care was required to prevent accident from the 

hons, as with a heavy pressure, small pebbles were dis- 
charged almost with the velocity of musket balls. One of the 
men, by incactious exposure, had a wouud ‘made in his arm 
more 5in. long. At the last, when wasting the material 
inside the cofferdam, the elbows were all removed, the pipes 
cut down, and a heavy piece of limestone placed above each, 
on the cofferdam braces. 


Ventilation. 

Soon after the excavation had been started some peculiar 
sensations experienced by the workmen led to the suspicion 
that an amount of carbonic acid too large for health was pre- 
sent in the air of the chambers. A rough test with li 
water showed this to be true. 

The question then arose, how much air was required—we 
were already forcing down more than stated by many authors 
as necessary to supply a reasonable number of lights, and 
the men employed; the amounts’ given varied from 3.5 to 
23 cubic feet per man minute. It appeared at once that 
these estimates had been made under exceeding diverse 
conditions, and afforded no accurate basis for us to work 
upon. 

There seemed, however, to be more uniformity in the pub- 
lished experiments on the amount of air inhaled by each 
person ; so that it was ible to arrive with some accuracy 
at the actual amount of carbonic acid given off; knowing 
the amount of gas burned per minute, the carbonic acid from 
this source also was readily determined. With the total 
amount of carbonic acid known (having decided on what per- 
centage of variation of the air would be allowed), the amount 
of air required to insure a given degree of purity was found 
by a simple proportion. 

The e tions from the body are of two kinds; those 
from the lungs and those from the skin. We will consider 
first, respiration. Experiments show that a person inhales, 
when breathing quietly, from 20 to 34 cubie inches; when 
walking respectively 1, 2, 3,or 4 miles ‘tvd hour, about 
52, 60, 75, or 91 eubic inches; and in working a treadmill, 
107 cubic inches of air—per respiration. The amount of 
carbonic acid exhaled is equal in bulk to the ~ en con- 
sumed, and is about 4.5 per cent. of the air in - Eeti- 
mating that a labourer in the caisson consumes as much air 
as a person walking three miles per hour, we have with 
18 respirations per minute, the air breathed by 70 men, 
75x70 18=94,500 cubic inches. Of this 4.5 per cent., or 
bo cubic inches, is carbonic acid, exhaled and thrown off by 
the lungs. 

The watery vapour expelled by the system at the pores, is 
stated to be, by weight, from 1.5 to 2 times the amount of 
carbonic acid exhaled, and contains carbonic acid, urea, and 
albuminous substances in a state of decomposition. 
air of the caisson, owing to its nearly constant state of satura- 
tion with watery vapour, this vapour would no doubt be 
given off in the form of “sensible perspiration.” In the 
absence of any data, allow that it contaminates one-quarter 
as much air as the breath, and we get earbonic acid and 
the like from the skin equal to = 

We come next to the carbonic acid produced by combus- 
tion. Carburetted hydrogen consumes in burning twice its 
bulk of oxygen, and generates its own bulk of mic acid. 
In other words, a cubic foot consumes 10 cubic ft. of air, and 
produces a cubic foot of carbonic acid. As we were burning 
about 5 ft. of gas a minute, this gave earbonic acid from the 
— cubic inches, and from. all sources as 
‘ollows : 


Skin 
Gas 


=1062 cubic inches. 


or 8.08 cubic feet. 

The next thing to determine, was the per cent. of 
allowable in the air. Pate ait béntelnn: by veluten: te 
numbers, .8 ni! and ,2 . There 

a small amount of carbonic variously estimated from . 
to .04 of 1 per cent. “10 per cent. of carbonic acid causes 
instant 3; 5t06 cent. is dangerous to life, and 3 
per cent. causes a to cease burning.” “ It is decidedly 
prejudicai to breathe, for any length of time, air containing 


In the | P 


jh sad grat The. os Jo te loli ee iters ait 

’ ri on 
iccumall that the amount present should never be greater 
than .2 of 1 percent. Taking, as is given by some writers, 
3.5 to 5 cubic feet as the amount of air actually vitiated by 


breathing alone, per man per minute, breathing at the very Arivi 


moderate rate of 30 to 40 cubie inches per ino 


18 inspirations per minute, would give .33 to. of 1 was 
dent. of vitiation. As a man labouring hard certainly ae 
breath more air than this, the vitiation would pr 


1 per cent., which was too large to be permitted. 
assume, therefore, a purity of .33 to .6 of L percent, as 


being desirable, giving at once from oe 


0033 
8.08 . ; 

tto “= 1616 feet r minute as the necessary 
fee im 616 cubic feet pe 3a 
supply. 

Our compressors throw 3 cubic feet of air per revolution, 
and make 60 to 80 revolutions: hence it was necessary to 
run at least 8 of them to keep the air wholesome. As we 
had previously run from 4 to 6 only, orders were given to 
ventilate the chambers by blowing off at frequent intervals, 
and no trouble was ex ced Saale ng The fact that 
more air was needed for health than was necessary to supply 
the waste by leaks, was.one of the leading reasons for its use 
in removing the material excavated. 


Subsequent to ie. 
sors were in constent use, th 
for carbonic acid, and about one-third of 1 per 
to be present, thus verifying the,previous results. 


Health* : 
1. Never enter the caisson with an empty stomach. 
2. Use, as far as possible, a meat diet, and take warm 


coffee freely. : 

8. Always put on extra clothing on coming out, and avoid 
exposure to cold. 

4. Exercise as little as may be during the first hour after 
coming out, and lie down if s 

5. Use intoxi i sparingly; better none at all. 
It is dangerous to enter caisson after drinking i i 
ing liquors. y 

6. Take at leasteight hours’ sleep every night. 

7. See that the bow 

8. Never enter 


the ing home. 
ere has been so much adverse criticism by the 

press on pneumatic foundations, on account of the 
attending them, this would hardly be complete 
er the result of our experience in this regard. 

On 
shifts of 4 hours ea the full depth of 44.5 ft., 
without injury. On-the New York side the time was reduced 
to 7.5 hours, at 45 ft.5 407 hours at 50ft.; to 6 hours at 
60 ft.; to 5.5 hours at 70f%; to 5 hours at 71 ft.; to 4.5 
hours at 76 ft.; and to 4 hours at 77 ft. 

The first fatal case, which was considered ay attribu- 
table to the compressed air, took at the depth of 75 ft., 
Sam grngeation a lungs. The man was recently em- 
plored, very full i had worked buf one of 
5 hours.. He felt well after coming up, but died about an 
hour afterward. When examined two pony bee gre 2 
were sound. What subsequent exposure he may have 
we do not khow. One:man died previcus to this of cerebro- 

smesttageelo, aid one afterwatds of Bright’s disease of 

the kidneys ; neither caused (although possibly hastened): by: 
the work. One other new man died of congestion of the 


2424 cubie | ® 





side the men worked 8 hours, in two 
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lc, co penaiesk as tas Gants beet suootied ot 


by means of the 
from the tube after 
ing of all sizes and exceedingly 
Was reached, the progress 


‘in diameter. The sand 

omg, with a simple valve si tie 

only were in the pipe, would 

: in it. To overcome 

plunger of leather 

d to an iron plunger 

: and lifting rope 

L. a ‘. Ca - mg = 

: pump rest on t ttom, the 

nae wet it wr a sharp, short stroke, of course not 

enough to lift it from the pump. At the very first 

trial, clumsy apparatus, the pump came up more than 

half pebbles ; and the same success continued to follow 
its use. 


This result coud be reached more elegantly by having two 
tubes, each with a valve; afoot valve at the lower end of 
the lower one, and a at the upper end of the 
upper one. These tubes co arranged, the upper to slide 

lower, or eel intermediate one to which the 


upper 

that such a sand pump 

amount of time if the 

i itive lift, 

ition, 

ing the water by churning 

t device was not tried, for the 
le.until the borings were nearly 


this: the depth to which cais- 
using com air. During 
for the East River Bridge, it 
should be put down as low as 
grave consideration with Mr. 
in consultation with him, 
attained with safety to the —- 
organisation, they would not 
mced. That caisson has gone 
as feared—the pressure was 
as delicately organised. It is stated that a 
has been put down 110 ft., which indi- 
can be as safely sunk there, as that 
ed in New York. 
th of 110 ft. occasioned by a temporary rising 
be or.was it a steady pressure? An accurate 
knowledge of the facts ascertained is important, since as will 
be goo, poe. it depends our knowledge of the depth to which 
we can safely go by compressed air. 

Mr. Katte: As my work is entirely upon the superstruc- 
ture of the St.. Louis Bridge, and my observations of the 
foundations were only @ at rare intervals when I was 
stationed in St. =r a can only state, that as far asmy 


spine, due no doubt, to the work. He also was fleshy, and | 7;, 


it is thought, of intemperate habits. Another fatal case was 
reported, the man having died, it is said at home; the case 
is yet to be examined. were perhaps a dozen cases 
of paralysis ot considerable severity, but all recovered in from 
three days to three weeks. At from 50 ft. depth to the end, 
severe pains in the legs and arms gomy the workmen 
the “ Grecian Bend’) were frequent, but did not last’ long. 
Most of the cases were found due to disregard of some of the 
rules of health, which were furnished every working man in 
printed form. The four rules certain to cause trouble, when 
violated, were the ones relating to rest, sleep, eating, and 
the state of the bowels. 


At an early stage of the work on the New York side, a 


hysician was employed to. spend from 1 to 4 hours per day 
at the pier. His visits were ee eS eee 
eases of sickness on the early shifts were. rare, At other 
times the engineer on duty, or some person under his direc- 


tion, attended to the men. 

The remedies employed were simple: prompt tse of 
and morphine woul pais in the limbs: 
stimulus together with Jamaica ginger ’ were given‘ for 
i ic pains. Where vomiting set inyiand was. per- 
sistent, the physici 


ysician 
followed} ; i 
Coffee was always served to the men, immediately after 
coming out of the caisson, Bunks were also, in 


whieh all. w 
the use of these been conipulsory, 
one Pare oe ot the records kept of 
is this ; the greater number of those who have 
their throughout are , somewhat spare-men ; while 
most of the sick, and all who died, were fleshy men, of full or 


as it was by 











was sent for, as paralysis frequently inibentad 


wished, couldrest... It, would have been well] »tuen to the 
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TELEMETERS. 


(Continued from Page 284.) 

Wirs reference to the two classes of telemeters 
already mentioned, something is to be said on both 
sides of the question ; for example, a base measured 
on the ground (which is the principal characteristic 
of the first’ class) gives a greater extent of base 
than any we could obtain from an instrument con- 
taining the base within itself, and, consequently, 
the divergence of the angles to be observed from 
right angles is increased, and therefore the angular 
measurement is much facilitated. 

But we find from the example just given that 
the time occupied in measuring the base and taking 
the observations varies from 3 to 4 minutes; and 
this may be considered about the minimum with 
regard to instruments of this class; it is also very 
. easy to conceive that many circumstances may 
occur on service to render even a longer time neces- 

Three, four, or even five minutes is a very 
short space of time when considered with reference 
to the circumstances of daily life; but in the 
critical exigencies of action. even a shorter interval 
of time may be of the most vital importance. When 
the system of measuring the base on the ground is 
adopted, we must either employ two instruments 
for observation, or else the one instrument em- 
ployed must (as in the case just described) be 
carried from one point to another and attached to 
each of the two stands in succession. When this 
system is adopted, the observer is, to. some ex- 
tent, dependent upon his assistants, and a certain 
amount of calling out, ordering, and signalling must 
necessarily be employed; the movements, also, 
necessary in measuring the base and taking the 
observations, may attract attention from the side of 


the enemy, and he may be able, with the aid of |: 


telescopes, to ascertain and anticipate the ma- 
neeuvring. 

Broken or intersected ground, or even a slight 
difference of level need not prevent the correct 
measurement of the base, although such circum- 
stances may delay the operation. 

But cases may occur when it may be necessary 
to take up positions for guns on elevated ground 
with an abrupt descent on one side, and possibly 
an equally abrupt elevatiom on the other, or on 
some other ground the formation or circumstances 
of which preclude the possibility of measuring a 
lateral base. It will be evident that in such cases 
instruments of the first class become inapplicable. 

For taking advantage of sudden opportunities at 
critical moments, the method of measurement is too 
slow and cumbersome, and for making preliminary 
observations without attracting attention, or show- 
ing intentions before the proper time, the move- 
ments necessary to the system are too obtrusive 
and demonstrative. 

But the fact that the increase of base facilitates 
the measurement of the observed angles goes far to 
counterbalance all these disadvantages. 

It will be apparent that in using instruments of 
the'second class we attain a great advantage, by 
‘obtaining the distance by one observation, or at 
least from a single point of observation, at once, 
without preliminary arrangements or movements, 
rapidly, upon every description of ground, and, 
above all, from eminences, roofs of buildings, &c., 
where a good view may be obtained. 

But, on the other hand, when the base becomes 
very restricted, which must be the case when it is 
contained within the instrument, the differences 
between the measured angles corresponding to 
different distances become almost unappreciable, 
and a very slight error in angular measurement 
produces a considerable error in distance. 

Under these circumstances ¢ fineness of 
graduation, and to a certain extent elaborate con- 
struction becomes necessary, in order to gain suffi- 
cient accuracy in angular measurement, which even 
if attainable, may render the instruments too com- 
plicated and s ible of injury for rough work, 
or too expensive for indiscriminate adoption. 

But there does not appear to be any absolute 
necessity that all the eters adopted into any 
particular service should be all of the same prin- 
ciple or construction ; one class of instruments may 
be best adapted to one* tiption of service, and 
another class to another; and there does not a) 
tobe any oe ope why they should not be distributed 


accordingly. Le a pes 
- ‘Phe next instrument we’ shall | to notice is 
one of the second class, oe e inventors 

mentioned, to the construction 


already 
of the telemeter just Saseatbed. 


We shall, in the first place, give the description 
ot thie instrument, aloo; as neasly an posible ix the 


inventor’s own w 


This instrument (Fig. 4) depends upon the 


following problem of plane trigonometry: that a 
triangle becomes known when one side (the base), 
and two adjacent angles are given. 


FIG. 4, 





The base is contained in the instrument itself ; it 
is the optical axis. 

One of the adjacent angles is constant and equals 
90 deg. (the quarter circle), the other must evi- 
dently be variable. 

The measurement of this angle is not arrived at 
directly, but indirectly through the measurement 
of the angle of rotation of a small glass plate with 
parallel sides. 

The telemeter consists essentially of a tube, at 
both. ends of which the glass prisms, A and B, 
Fig. 5, are attached, the hypotheneusal surfaces of 
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which, at an angle of about 45 deg. with the optical 
axis of the instrument, reflect the rays of light pro- 
ceeding from the object under observation into the 
interior of the tube ; these latter fall next upon the 
object glasses, R R, placed behind, and further on, 
upon the two small prisms at 0, one above the other, 
situated at their focal distance, which 

reflect the rays ‘of light to the eyeglass, S, placed 
behind the centre point of the tube. 

The small prisms already mentioned come in con- 
tact in the eentre of the field of sight, and as one 
receives its light from the right, and the other from 
the left one of the large attached prisms, so, in look- 
ing tse the instrument, one obtains two semi- 
circular fields of view, the images of which, when 
the observed object is at an infinite distance, and 
consequently the rays of light, C A and EB, pro- 
ceeding from the object, falling upon the larger 
prism’s parallel, will stand exactly one above the 
other; moreover, the more they are separated 
Sratinabeds ax txisunie apparel: Rigs: 6-004 §; 

as is. in and 7, 
in which the an; , EBC'=z of a ray 





| 





of 
of light preceding from an object, C', is equal to 
the angle of reflection, D B O=z (if, for the sake 





of brevity; we may: make use of this 
sion for the above-named angle); therefore 
nearer the object is, the greater will be this 
and cage Degree the 

between the images; t 
the lateral distance of the 
function of its distance, 

The = of light meet on their way two parallel 

lasses, P' and P?, the object of whiclwis to divert,” 

y means of refraction in the proper degree, the 
rays of light into lines parallel to their first lines of 
direction. 

These parallel glasses are attached to vertical 
rotatory axes, which latter are again connected with 
graduated circular sectors, which register every 
angle made by the glass parallel plates with the 
optical axis of the instrument. 

The circular sector placed on the right is the 
principal sector (Haupt sector) ; upon it are found 
the directing and adjusting circle, which, by means 
of the vernier, reads to 1-20 deg. 

The circular sector situated on the left is the 
‘auxiliary sector (Hiilf's sector); this likewise, by 
means of the vernier reads to 1-20 deg. 

This latter is not employed in the actual measure- 
ment of distance, but serves to rectify or readjust 
the distance scale which may have been put out of 
adjustment in the carriage of the instrument, &c. 

y turning the glass plate the two images which 
were at first separated and side by side, will be 
brought exactly one above the other; in the mean- 
time the rays of light passing through it, will be 
separated in proportion to the angle of incidence to 
the thickness of the plate, and to the refracting 
power Of the glass employed, in lines parallel to 
their original direction. 

Theugle of inclination of the glass plate with 
the optical axis is in this case a function of the 
lateral separation, OD, of the images, and conse- 
quently (as has been already stated), also a function 
of the distance which thus becomes ascertainable, 

The telemeter is supported on a fork-formed rest, 
attached to the stand, which latter is furnished witha 
horizontal and vertical adjusting arrangement. 

If it be required to measure the distance of any 
object, the instrument is arranged as shown in Fig. 
4, and then by turning the horizontal micrometer 
screw on the stand, the vertical wire is brought in 
contact with the object in one of the fields of view, 
and then by turning the index on the —. 
circle (Hauptkreis), the object in the other field o! 
view is brought into contact with the vertical wire. 

By this means the two images are brought one 
exactly above the other, the resulting angle is then 
read off, and then, from a distance table accompany- 
ing the instrument, the corresponding distance is at 
once ascertained. 

For this work from one to two minutes are re- 
quired, according as the object is once or twice ob- 
served. 

So far we have taken the description of this tele- 
meter from an article by Major Danapsty. in 
Dingler’s ‘“* Polytechnical Journal,” vol. 188, p. 438. 
:+In this instrument we find the element of refrac- 
tion introduced and combined with double reflection 
from four prisms placed on flanks and centre of the 


i 


base, 

We find from the article referred to above that a 
high degree of accuracy in measurement has been 
attained with this instrument, the error in distances 
under a thousand metres amounting to only about 
four metres, and for distances ranging from 1000, 
2000, 3000, and 4000 metres in an average pro- 
portion to the above distances of 24, 50, a3 4 80 
metres, 

In the same article itis stated that the accuracy 
which has been attained in measuring angles by the 
method employed is greater than the power of ob- 
servation afforded by the best telescopes. This 
combination of reflecting and refraeting power 
may produce most favourable results if we can 
attain sufficient rea wl of construction to admit ~ 
of its employment without incurring too an 
expenditure, or producing too pam yo og in- 
strument. 

With reference to the principle upon which the 
instrument is const , it will be observed that 
in the first place the hypotheneusal surface of the 
left flank prism being at an angle of 45 deg. with 
the axis of the base, when the instrument is 
turned on the stand until a ray of light from a 
distant object strikes the reflecting surface at an 
angle of 45 deg,, the same-ray will be transmitted 
after reflection in a direction parallel to the axis of 
the base till it again strikes the small corresponding 
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central reflector, from which it is again transmitted 


in a direction corresponding with the line of colli- 
mation of the telescope, and consequently the ob- 


ject will be in contact with the central vertical 


wire. 

But it will be evident that a ray of light from the 
same object must strike the reflecting surface of the 
right flank prism at an angle with the surface 
greater than 45 deg., and being then transmitted at 
an equal angle with the surface, the angles of inci- 
dence upon and reflection from the small corre- 
sponding central reflector must necessarily be both 
greater than 45 deg. The direction of the ray of 
light cannot therefore be parallel or coincident with 
either the axis of the base or the line of collimation 
of the telescope, and consequently no actual con- 
tact of the images can take place ; but by deflecting 
the ray of light after first reflection from the right 
flank reflector by means of refraction through the 
small glass plate, we can bring the point of im- 
pact of the ray upon the small central reflector in 


coincidence with a given — which shall be so 
the telescope that the 


close to the object glass o 
separation of the objects shall be reduced to a 
minimum. This point may be termed the vanishing 
point ; for if it is in the base line of the central 
reflector, and we continue the rotatory movement 
of the small plate, it will be evident that the ray 
of light will no longer strike the reflecting surface, 
and consequently the image of the object must 
vanish from the field of view; therefore it will be 
the point at which the image vanishes, or would 
first re-enter the field of view if the action of the 
small plate should be reversed. That a very close 
approximation to absolute contact may be effected 
by refracting the ray may be illustrated as follows : 
Let op (Fig. 9) represent the direction of a ray of 
light fom a distant object after first reflection from 
the right flank reflector, mm, striking the surface 
of the central reflector, a, in the point, p, from 
which point it will be reflected in the direction, p . 
If we take ac to represent the line of collimation 
of the telescope, it will be evident that a 4 will be 
the distance between the images of the distant ob- 
ject. 


™ 


+ 


™m 





FIG. 9. 
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If we now suppose the ray of light to be deflected 
by means of refraction through any given medium 
at the point, r, in the direction, rs, from which it 
emerges at the point, s, and takes the direction, s p’, 
striking the central reflector at the point, p', from 
which point it is reflected in the line, p' 6’, parallel 


top b. 

ft will be evident that the distance of the images 
has been thus reduced from a 4 to a d', and it will 
be shown that by turning the small plate upon a 
given point of rotation we can always bring the 
emergent ray in contact with the base line of the 
central reflector, thus gradually diminishing the 
the distance of the images till, at the vanishing 
point, the eerie becomes so close that it 
may be considered absolute contact. 

The problem to be solved, therefore, is the follow- 
ing : The distance of an object being given to find 
the corresponding angle made by the parallel sides 
of the small revolving plate with the axis of the 
base, at the moment at which the emergent ray 
has reached the vanishing point on the central re- 
flector, and, consequently, the closest approxima- 
tion to absolute contact has been arrived at. Let 
PB, Fig. 10, represent the direction of the in- 
cident ray from a distant point, P, and BD, the 
direction of the same ra r reflection from the 
right flank prism at B, also take 6 to represent the 
angle D B A, & the base, A B, and d, the dis- 
tance, A P. 


Then <= cot (2 APB = Z PBC =6) there- 


fore, 6 cot 6=d; consequently, the base being 
known, we may substitute in the datain the above 














enunciation for the distance, the angle, g, made by | same radius are in the required ion ; there- 
aray of light from a distant object after first re- See ie Bee.) 4 Seer of the 
flection from the right flank prism with the axis of | given ray after reflection from » flank reflector at 4, 
the base, the latter being a known function of the | strikes the side of the plate while it is inclined to the. 
former. axis of the base at an angle equal to zv a, the ray 
Fic... 
FIG 10 
c 
Se. 
P 
oN 
Fe... 
0 
A 





of incidence, sc g, will represent the angle of re- 
fraction, for the ‘tangents of these angles to the 





FIG. i2. 



























































The problem may then be solved as follows : 
Let o, Fig. 11, the point of rotation of the small 
plate, & zt, be situated somewhere on a 4, the line 
of axis of the instrument, a being the centre point 


of the base. Let 4p represent the direction of a 
ray of light reflected from the flank reflector at 3, 
corrresponding to any given distance ; then, a 4, 
half the base and the angle, p4a=6, being known, 
the distance, a p, can be determined. ‘Through the 
oint, 0, draw the line, wx, perpendicular to the 
ase line a4; then with the point, c, where the 
perpendicular cuts the line, 4p, as a centre, and a 
radius equal to the breadth of the small glass plate, 
describe a circle. 

Through the centre point, a, of the base situated 
in the base line of the central reflector draw the 
line, a f, parallel to 4p, the line of direction of the 
reflected ray; then cm, being equal to pa, is a 
known quantity. Let 2 be toy asthe tangent of 
the angle of incidence to the tangent of the angle of 
refraction in the medium employed: produce ¢ m till 
cm:en::(#—y): 2, and through # draw the line, 
eh, parallel to 6p and af, draw the line, cs, from 
the centre, c, to the point, s, where the parallel last 
drawn cuts the circle ; at the point s draw a tangent 
to the circle, cutting the line 4p produced in g. 

If we suppose the tangent, gk, to be coincident 
with one side of the small plate in any given posi- 
tion, then, as the circle has been described with a 
radius equal to the breadth of the plate, it will be 
evident that a parallel line, z¢, drawn through the 
centre of the circle must be coincident with the 
opposite side of the plate. 
oin the centre, ¢, with the point, g, where the 
parallel, a7, cuts the tangent; then 

Pap 


cme (e—y):2 
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uently, while s eg=d ¢ 6 represents the angle 











of light, 4 c, will be refracted in the direction of the 


line, cg, emerging again at the point, g, and _— 
the dcaction, qa, parallel to the cuiginal line 
direction, 4 p, will strike the lowest point of the 
central reflector in the point, a. : 

If a be the lowest point of the central reflector, it 
will be evident that the image of the distant object 
must vanish, or come first into the field of view at 
this point, according to the direction in which the 
pe plate is made to turn; therefore, when this 
vanishing point is reached, the plate must, with 
reference to any given direction of the reflected 
ray, be in the position indicated in the figure. It 
will be evident that the angle, rem, is equal to 
the angle, cv o, the angle of inclination of the plate 
to the line of axis of the base, for they have a 
common complement, o ¢ v. . 

To find the angle, rem, cm is known, being 
equal to ap, which has been already determined ; 
cs is also known, being the breadth..of the plate, 
but cs is to er ina given ratio, that is, as ¢ : (7—y), 
therefore ¢r becomes known. 

The angle, cmr, is known, being 
angle, ap 6, which js the complement 
angle, 6. 

erefore in the spree ge rem, bap cra ong 
one angle are known, an uently the angle, 
rem, +e be i “which is ual to the 
angle of inclination of the plate to the line of axis 
of the base corresponding to any given distance ; 
and by this means a table, giving the angles 
— to given distances, can be easily calcu- 
la 


When a ray of light passes through a refracting 
medium bounded by : the nt 
ray is parallel to the ; it follows that 


the given 
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This may be explained as follows: The central 
and flank reflectors are constantly at an angle of 
45 deg. with the axis of the base. The instrument 
is turned upon the vertical axis as described, until 
the ray from the distant object becomes i- 
cular to the base line, when it will evi y be 
transmitted -by double reflection in a line parallel 
with the line of collimation of the telescope, and be- 
come coincident with the cross wires. In order 
that the i reflected from the opposite flank re- 
‘ flector should be also transmitted after double 

reflection and refraction in a line parallel with the 
line of collimation of the telescope, and be thus 
brought into coincidence with the cross wire and 
first reflected image, it will be evident that the 
small prism, R, Fig. 12, must be turned until the 
emergent ray, ec, becomes after refraction parallel 
to the base line, when, as in the former case, it will 
strike the reflecting surface of the central prism at 
an angle of 45 deg., and be consequéntly transmitted 
in a line parallel to the line of collimation of the 
telescope. 

We shall suppose that the index which marks the 
angles of revolution upon the uated circular 
are is lel to the side, mm, of the prism; also 
that the arc is graduated from a centre point right 
and left. 

Then because the angles, ceo, ¢0 B, are equal to 
each other on account of the parallelism of the lines, 
ce and AB, and that 2 o B and p eoare right angles, 
it follows that when the emergent ray becomes 
parallel to the line of the base, and the two images 
are consequently in coincidence with the vertical 
wire, the angle marked by the index will always be 
equal to and represent the angle of emergence. 

Take i to represent the angle of inclination of the 
sides of the m to each other; @ the angle of in- 
cidence of the reflected ray upon the surface of. the 
revolving pry g' the angle of first refraction; 
y' the angle of second refraction ; and y the angle 
of emergence. Then by the following well-known 
equations, which may be found in any elementary 
treatise upon optics : 

Sin y= SY. 


m 
m representing the ratio or index of refraction for 
the medium employed, i—.)'=9' m sin ?'=sin 9, 
therefore ? and .), the angles of incidence and emer- 
gence, become known. 

Take 8 to represent the deviation or angle, adc, 
which marks the actual change of direction of the 
ray of light effected by refraction. Then, §=o+~ 
—i, and consequently becomes known; but on 
account of the parallelism of the lines ¢ 4 and A B, 
the angle =the angle 6, a known function of the 
distance ; therefore @, and the base of the instrument 
being known, the distance can be determined. 

It will be evident that by this means a table can 
be easily calculated, giving the distances correspond- 
ing to the angles indicated by the index on the 
graduated arc. 

(To be continued.) 
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December. In accordance with the obligation 

on election, it is expected that every member will, as 
lief in his power, endeavour = eee the. public and 
scientific objects contemplated in the royal charter of incor- 


into 
far as 


granted to the Institution, by preparing or aiding 
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SOME ANTICIPATED INVENTIONS. 

No. IL. ‘ 
Hodgson’s Rope Railway.—Some time ago (En- 
GINEERING, vol. viii., 12) we gave an aguas 
of a rope railway, ‘a Medley end ixon’s 
Mechanick Powers, a work which was published in 

1696. We now give another example of a ro 
railway which was in all pro ity schemed in the 
early of the 18th century. Our illustration is 
copied from Leupold’s Theatrum Machinarum Hydro- 
technicarum (Leipzig, 1724), page 102, plate xx. 
Judging from the general tone of the description, 
the machine appears to have been no new thing. 
The inventor is stated to have been one Adam Wybe, 

















— the main from being jammed between 
two halves of the guide pulley, friction rollers 
pele A Rhea gperstioe ar mite Byer 
against each half. This is clearly indicated in the 
perspective view and plan on the left-hand side of 
the illustration. The two hook-like projeetions 
seen in the plan are for the purpose of causing the 
bucket to enter steadily between the two 
halves of the guide palleys. The first claim in Mr. 
Hodgson’s patent (No. 2281, a.p. 1868) is “the 
employment as herein described of a pair of parallel 
wires or ropes, supported at intervals, and used for 
the ior! wag of transmitting loads from one point 
to another in the case where several such loads are 





suspended below such wires, and propelled by an 





































































































Re 
a Dutchman from Haarlem. This was not a mere 
idea, inasmuch as it was positively used at Dantzig 
for removing a mass of earth forming a large mound 
at that city. The railway appears to have been of 
considerable extent, but Leupold does not give the 
exact length. Two different arrangements for 
allowing the buckets to pass the guide pulleys, are 
shown in the lower ae of our illustration. Both 
these were devised by Leupold himself, and are not 
due to the Dutch inventor, In the first plan the 
short ropes carrying the buckets were caused to 
pass across the face of the guide pulleys by a curved 
iron guide, as shown in the two central at 
the lower part of the cut. This was found to pro- 
duce a great amount of friction and to cause the 
ropes to wear very rapidly. To remedy these in- 
conveniences Leupold then invented the arrange- 
ment shown in the remaining e 





de pulleys are split, and the ropes carrying the 
sare 5 pass down between the two halves, To 



































endless rope attached to each load, and having 
motion imparted to it by any known means.” 
We venture to think that the examiner would 
have directed this claim to be considerably modified, 
if not struck out altogether. There would still, 
however, remain abundant room for the exercise of 
ingenuity in devising schemes for enabling the 
buckets to pass the fixed points of support. 

Betts’ Capsules.—In the year 1849 a patent was 
granted to William Betts (No. 12,415) for “anew 
manufacture of capsules, and of-a material to be 
employed therein, and for other p ” The 
idea is an exceedingly simple one. Mr. Betts’ claims 
were (1) “manufacture of the new material, lead 
combined with tin, on one or both its surfaces, by 
rolling or other mechanical pressure,” and (2) ‘‘ the 
manufacture of capsules of the new material of lead 
and tin combined Me mechanical pressure.” Strips 
of tin. and lead of the proper relative thickness 
having been prepared by the usual methods, the 
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strip of tin is to be superposed on the lead, and 
the two together passed through rolls ‘‘ which are 
set so as to subject the two metals to a very con- 
siderable pressure, and.that pressure, at the same 
time that it reduces the thickness and elongates the 
two metals, will also cause their surfaces to adhere 
together, and then I repass the conjoined metal come 
and again between the said rollers for further reduc- 
tion and elongation, and at every su ing time 
of so repassing the adhesion of the two metals will 
become more complete.” But egy See a century 
previous to this, viz., in 1804, omas Dobbs 

tented (No. 2761) ‘‘a new article of trade, which 
T dencatiaate Albion metal, and which I apply to 
the making of cisterns, linings for cisterns, cover- 
ings, and gutters for buildings, . . . and such other 
things as require to be made of a flexible, a whole- 
some, or a cheap metallic material.” The inventor 
says: “I take a plate or ingot of lead, or alloyed 
lead, and a plate of tin, or alloyed tin, of equal or 
unequal thicknesses, and, laying them together, 
their surfaces being clean, pass them between the 
rollers of a flatting or rolling mill, with what-is 
technically called a hard pinch, so as to make the 
metals cohere. If; after the first of the 
plates or pieces of metal between the rolls the — 
or pieces do not sufficiently cohere, I pass them a 
second or third time, or more, between the rolls 
until a sufficient degree of cohesion is produced,” 
We feel inclined to make an apology to our readers 
for mentioning this case, which at one time = 
mised to become a perennial nuisance both at Lin- 
coln’s-inn and Westminster on account of the pro- 
tracted and tedious litigation to which it gave rise. 
But it is very instructive, nevertheless, inasmuch as 
it shows the extreme difficulty of deciding from a 
mere description how far one invention is anticipated 
by another. The ball was opened by Mr. Betts, 
who obtained an injunction on the 2lst of March, 
1847, preventing certain persons from using his 
patent. Vice-Chancellor Wood, a very eminent judge 
in patent matters, was most decidedly of opinion that 
pel | tay was good. The same view was also ex- 
pressed by the Court of Queen’s Bench on the 20th 
of June, 1857, and again on the 16th of April, 
1858. ‘The case came again before the same court 
on the 30th of May, 1859, when the patent was 
pronounced to be bad, and the Exchequer Chamber 
affirmed this decision on the-7th of July, 1860. 
Mr. Betts, however, nothing daunted, carried his 
cause before the House of Lords, and on the 5th of 
June, 1862, that learned body reversed the decision 
of the court below, and found the patent to be 
valid. The Privy Council subsequently extended 
it for five years. In presence of the numerous 
array of eminent lawyers, both on the bench and at 
the bar, who have been concerned with this cele- 
brated case, we modestly refrain from expressing 
any opinion of our own. We feel quite certain, 
however, that Mr. Betts’ application would have 
been rejected by a board of examiners. The in- 
ventor would, it is true, have been spared the 
annoyance of many years’ litigation, but he would 
also have been deprived—and, according to the view 
of the highest court of the realm, unjustly deprived 
—of a very lucrative patent. 

Weston’s Differential Puliey Block.—This is per- 
haps one of the most interesting cases of alleged 
want of novelty which has come before the courts, 
and certainly it would be difficult to find one better 
adapted for pointing the moral of our remarks. Mr. 
Weston’s ingenious arrangement, which is too well 
known to need a description, was patented in 1859 
(No. 1033). For some time, the proprietors of the 
patent were left unmolested, but in 1865 it was found 
necessary to commence an action for infringement, 
and in December of that year, the case of Tangye v. 
Stott came before Vice-Chancellor Wood and a 
special jury. The defence to the action was that 
the patent was not new, it having been described 
in Dr. Carpenter’s Mechanical Philosophy (London, 
1847). At page 282 of that work the author says, 
‘* An extremely simple and ingenious application to 
the pulley of the principle which has been mentioned 
under one head of the Chinese wheel and axle has 
been devised by Mr. Moore, of Bristol. Its beauty 
consists in permitting an increase of power to any 
extent, by thé employment of only two pulleys. Its 
construction will be readily unders from the 
accompanying diagram. Itis a fixed pulley with two 
grooves, of which one is a little larger than the 
other. An endless cord passes over the larger 
groove from F to E, then beneath a movable 
pulley B, after which it returns over the smaller 
groove from D to G, and hangs down so as to be- 





come continuous with the first line.” After a de- 
tailed discussion of the theory of the arran: 
the author goes on to say that, “as the 
no fixed extremity, and as the action of 
would be altogether destroyed if it 
of sliding over them, it is necessary 
means of preventing this. The sim 
employment of a chain instead of a cor 
of which are laid hold of b pins proj 
surface. of the wheels.” ition » 
defendants produced one of Mr. Moore's 
pulleys, together with more or less satisfactory 
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evidence of continual user. The claim in Mr. 
Weston’s patent was ‘‘a-pulley consisting of an 
axle of different diameters in different , or 
consisting of two or more single pulleys of different 
diameters, the said pulleys being fixed together or 
fixed upon the same axis, an endless chain being 

d twice over the pulley in the manner de- 
scribed, and forming two depending loops, in one or 
both of which loops is a snatch block, to which the 
article to be moved is connected.” It will, we think, 
be admitted that these are very much alike, and 
there is very little doubt as to the fate of Mr. 
Weston’s application had it come before a body of 
examiners anxious to ‘do their duty.” Their de- 
cision would, we think, have been just the opposite 
of that pronounced by the Vice-Chancellor in the 
case of Tangye v. Stott above alluded to. In spite 
of all the evidence of want of novelty, the jury 
found Mr. Weston’s patent to be good. 


RAILWAY CROSSINGS. 


(Continued from page 251.) 
We, in our last paper, concluded investigat- 





ing the probable cases of crossings caused by the |i 


intersection of a curve by a straight, one of which 
not continuing from the crossing tu the junction of 
the two sets of rails. We now shall with 
cases in which the crossing is caused by the inter- 
section of two straights, neither of which continue 
from the crossing to the junction of the two sets of 
rails. Take, first, the cases of the curves forming 
the junction by reversing. 

Case I.—Given the spread of the crossing, and 
the length of the radii, required the distance to the 
crossing and the length of straights within the same. 

Let ES and AR, Fig. 10, be the given radii, and 
let D be the crossing with its given angle, RDS, 
required the distance, DF, and the length of 
straights, RD or SD. 

It is usual in cases of this sort to make the radii 
equal, and in the following cases they will be always 
considered so. It will be seen that little, if any, 
advantage would be oo by having them of dif- 
ferent lengths ; also let both of the curves sweep 
through the same angle. 

Let DF bea ndicular from the crossing, D, 
= Go es E ‘. a since ir — —— 
throu; angles, and are 0! radii, the 

int F, will be Patten ha in the conde 

O. Produce the straights, DR 
they cut the line, E A, in the poi 

Then it may be easily prov 
angles, A and E, are equal 
QDF and P DF, which are 
angle of the . Nowi 

AR x nat tan Q 
AR X nat sec QAR 


But we have A 
and QF=AQ—AF. 


“| tance to the crossing required the 





A 


Case II.—Given the radii of the curves and dis- 
i spread of the 
crossing and length of straight within the same, 
Refer to same figure, Fig. 10. 3 

We have here given in this case the radii, ES 
and AR, also the distance, FD; required the 
Fo or angle, RDS, and the distance, RD or 


Join DA 
EA 
2 
VAF*+F D*=A D, 
and in the triangle, A R D 
/(AD+A B) (AD—AR)=RB D length of straight 
¢ Crithin the crossing. 


FD _ nat tan of FAD. 


AF 


RD — nat tan of RAD. 
KR 


_ FAD—RAD=F AR=half the angle of cross- 


FA as before= 





su 4 
e have here given the distances, F D and RD, 
or SD, also the angle, R DS, or angle of i 
and are required to find the radii, AR, or ES. 
Refer again to Fig. 10. 

In the triangle, QDF, 

F Dxnat sec. QD F=QD. 
~ QD-—RD=QR. 
And in the triangle, Q A R, 
QRx nat cot QA R=A R= 
Any other cases of this sort w: 


aired radius. 


VES+SD°=ED 


Now in the AED we have the three 





sides, suppose the side D E greater than A E 
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A 
pG—-DA+@G6-GA) 
2 








GaP? — = 
bs E+DG) (D E—DG)=EG 
<a = nat sin EAG=DAF 
AD x nat sin DAF=DF 
It scarcely needs proof to show that the angle of 
the crossing is equal to the difference of the two 
angles LES and LAP. 
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We have already found the angle F A D, and the 


angle 
LAP=FAD—RAD 
RD _nattan RAD 
AR 
FD a 
pollen D 
ED nat sin F E 


FED—S ED=LES 
LES—LA P=R DS=angle of crossing. 
Case II.—Given one of the radii, the length of the 
straight portions, and the spread of the crossing, 
required the other radius and distance to the cross- 


ing. 

We have here given one of the radii, suppose A R 
also the length of the straight portions SD and 
RD, and the angle of the crossing, required the 
radius E Land the distance F D. 

Refer again to Fig. 11. 

Join AS and produce SE to the point H, and 
draw A H perpendicular to it, cutting it in the point 
H 


‘In the triangle ADR 
vy AR*+RD'=AD. 
ee anat tan RAD 
90°°—-RAD=ADR 
ADR+RDS=ADS 
Now in the triangle AD S 
AS=,/A D*+5 D*?-—2 ADxSDxcos ADS, 


and : 
ps Asp—ADsinAD Ss 
AS 
90°—A SD=HSA, 
In the triangle AS H 
ASxsin ASH=AH 
ASxcos ASH=SH. 
Again, in the triangle AE H 
A E=A L—z 
HE=S H—z 


(A L—z)*=(S H—2)?+H A? 

from which it will be found that the required side 
2 (=EL or ES) is equal to 

A L*—(H A*+5S H?) 

2 (AL—SH) 
or substituting A S* for H A*+S H? we have 
en PAS. 
2 (AL-SH) 

We have now got sufficient data to enable us to 
get F D as in the first case, and it is therefore un- 
necessary to repeat the process. 

As we think these two. cases sufficiently illustra. 
tive of the methods used in treating questions of 
this‘sort, it is not-our intention to further extend 
our remarks upon this class of junctions. 

It would be a perfect impossibility for us to give 
an example of every case which might occur .in 








and 








practice, and what we desire todo in these papers 


is only to show the methods of treating the more 
constant cases, and while doing so giving assistance 
to the working out of spotial cian which might 
come under the reader's notice. 

In our next article we shall proceed to crossings 


in ‘ connexions,” . 
(To be continued.) 





WARMING RAILWAY CARRIAGES. 
By Max-MariA Baron von WEBER. 
(Continued from page 270.) 

Tue information already given, based upon actual 
facts, shows that amongst the administrations of 
fifty-six railways, thirteen different methods for heat- 
ing railway carriages have been adopted in a more or 
less.extensive manner, several of these often having 
been adopted by one railway either as a trial, or 
for a permanency, according to the construction of 
the carriages. systems are as follows : 

1. Foot-warmers with hot water .,. 37 railways. 
2. Heating by meansofhotair .. 3 
3. Heating by means of the circula- 
tion of hot water ... ose ove 
4, Stoves built of tiles are used by ... 
5. Iron stoves with surrounding cases 
are fitted up in some of the car- 
riagesof ... ane eve ee 
6 Open og filled at the top are 
v Heating by means of sand-boxes 
has been adopted by ° oes 
8. Berghausen’s warming cases have 
been applied by ... peri 
9. Heating reservoirs are used by ... 
0. Heated bricks are used by ove 
1. Heating by means of steam ob- 
tained from the boiler of the loco- 
motive is adopted by see oss 
12, Heating by means of steam ob- 
tained from a special boiler is ap- 
lied by 
eating 
coal is adopted by... eee on os 

If, now, hints and advice of sufficient value for 
further experiments with respect to the heating of 
railway carriages have to be given, and for that 
purpose a selection from the above methods has to 
be made, we. may at once eliminate from that num- 
ber those marked 1 to 10 as evidently not to be 
recommended for further development. The three 
remaining systems only are worth thoroughly in- 
vestigating, and recommending for general intro- 
duction, according to the various requirements and 
the results derived from their application. 

The claims made upon any system for heating 
railway carriages depend upon, 

1. The general climate of the country through 
which the railway es. 

2. The intensity and duration of the cold wea- 
ther; for naturally other systems of heating must 
be adopted for countries which have an extended 
but generally moderate winter, than for those in 
which the temperature becomes very low for a few 
days of the year only. 

3. The nature of the traffic. Railways carrying 
a great number of passengers over limited distances 
generally require only moderate heating of their car- 
riages as compared with those railways which have 
a more select traffic extending over large distances 
with less frequent stoppages. The sudden variation 
in the number of passengers should also be taken 
into consideration ; as for those railways on which 
such variation occurs, systems have to be adopted 
which allow, without difficulty, an increase or de- 
crease in the number of carriages forming the train. 

4. The custom of the population which mostly 
frequent the railway. An industrial population is 
more susceptiblé to the influence of the weather 
than an agricultural one. The people of the south are 
more indifferent to a moderately cold temperature 
than the inhabitants of northern countries, who are 
accustomed to well-heated rooms, If the short dis- 
tance over which passengers of third or fourth-class 
carriages usually travel, and the more vigorous con- 
stitution of the population generally frequenting 
these classes, should be in favour of a less perfect 
system for heating these carriages, greater care is, 
on the other hand, recommended by the less con- 
venient fitting up of the carriages, the often in- 
sufficient clothing of the passengers, and the in- 
creased value of the unbroken use of the limbs for 
those portions of the population; but, notwith- 
standing all that, a sufficient warning should be 
— here against doing too much in this direction. 

e greater distances over which passéngers of the 
upper classes generally travel, and the customs of 
ose sections of society, absolutely demand a heat- 
ing of these classes of carriages ; whilst, again, the 
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13. by ‘means of prepared 





better protecting travelling costumes of the 
lessen tits demand to a certain p whenet ya 
or both cases, then, a very moderate heating of 
the carriages is to be recommended, so as not to 
necessitate the removal of overcoats and wraps in 
the case of the ngers of the upper classes, and 
not to wen 4 e less-protected travellers of the 
generally well-occupied third and fourth class car- 
riages into an atmosphere the sudden quitting of 

which must be dangerous to their health, : 

According to experience gained by all those rail- 

ways which have already heated their carriages in 
a complete manner during several winters, the 
public opinion amongst the passengers is decidedly 
against any warming of the compartments above 
a temperature of 46 deg. to 50 deg. Fahr. Prac- 
tical experience has further contradicted the opinion 
that the regulation of the amount of heat for each 
compartment or carriage should be left with the 
passengers, and that for that purpose suitable 
arrangements should be made; for passengers of 
the same compartment or saloon find often great 
difficulties in coming to.an understanding about the 
most agreeable temperature for their temporary 
abode. . 
The following rule or principle appears to be 
worthy of recommendation: “The heating appa- 
ratus shall keep the temperature within the carriages 
not higher than 10 deg. Celsius (50 deg. Fahr.) 
above zero, and it must be left to each individual 
passenger to secure that temperature which is more 
agreeable to him by a greater or less amount of 
clothing.” With reference to the advantages and 
disadvantages of the various methods for heating 
carriages, the following may be stated : 

System No. 1. Foot-warmers, or vessels contain- 
ing hot water, are the most generally adopted means 
for supporting the animal heat in the human body 
during railway journeys in the winter. They can, 
however, not properly be called heating arrange- 
ments, on account of their not warming the whole 
compartment of the carriage, but only the lower 
extremities of the ngers, and thus, in con- 
sequence of the circulation of the blood, their whole 
body. Warming vessels, or, as they are called in 
England, ‘foot-warmers,” are generally much 
liked by the travelling portion of the public, and 
only exceptional cases occur when passengers com- 
plain about too great a heat at their feet, and the 
consequent catching of cold when leaving the 
carriages, 

The manipulation of the foot-warmers is difficult, 
is always confined to certain stations, and is entirely 
impracticable when wanted mostly, as, for instance, 
on the occasion of unexpected delays of the trains, 
and their being blocked up on the journey by a 
sudden accumulation of snow. ‘The changing of 
the warmers is, moreover, inconvenient to the pas- 
sengers, and when additional carriages have to be 
added to the train at intermediate stations a 
sufficient number of foot-warmers is often wanted. 
For long and well-occupied trains the supplying of 
all compartments with foot-warmers becomes a 
matter of great difficulty, and occasions generally a 
long delay of the train. Their repairs are frequent 
and expensive. Under these circumstances, for a 
continued heating of all classes of railway carriages, 
foot-warmers are not to be recommended, 

System 2. There is nothing to be said in favour 
of warming by means of hot air. 

(To be continued.) 








Tx Ont0.—The Ohio River Improvement Convention, at 
Cincinnati, has adopted an address to the United States Con- 
gress, asking for an appropriation for the improvement of 
the navigation of the Ohio, and urging the States bordering 
on that river to use every endeavour to have such an appro- 
priation made. 

Krye’s Corirzez Enernezrie Socrety.—At a meeting 
of this Society held on Friday, October 25th, Mr. Kirkby, 
Vice-President in the chair, Mr, Baynes read a paper on the 
“Lias Formation.” The author began’by giving a general 
description of the different strata, and their uses in engineer- 
ing works as hydraulic limes. He then minutely descrihed 
the different fossil remains as plentiful in this formation. A 
short discussion ensued, and after a vote of thanks to the 
author the meeting adjourned. 


Loxypow Association oF ForEMEN ENGINEERS AND 
Draventsmen. — To-morrow (Saturday), Mr. Thomas 
Webster, Q.C., F.B.S., will read a paper before the members 
and friends of this Institution, at City Terminus Hotel, 
on the “ Promotion of Practical Science and Technical Educa- 
tion.” The chair will be taken at 8 p.m., by Mr. Joseph 
Newton, C:E., president. Mechanical men generally, and 
inventors in particular, are likely to be interested in the 
proceedings, and free admission will be given to them. 
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NAIRN’S 6-HORSE POWER ROAD LOCOMOTIVE, 
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CONSTRUCTED BY MESSRS. J, AND T. DALE, ENGINEERS, KIRKCALDY. 
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We illustrate on the present and opposite pages one of | 
Nairn’s six-horse road locomotives, constructed by Messrs. J. | 
and T. Dale, of Kirkcaldy, N.B., the —— engine shown 
being one built by the makers for New Zealand. In our 
engravings, Fig. 1 is a side elevation, Fig. 2 an end elevation 
part in section, and Fig. 8 a plan half in section. 

The boiler is of the ordinary locomotive type, the barrel 
being 2 ft. 3 in. in diameter and 6 ft. long, and fitted with 
twenty-two 2} in. wrought-iron tubes. The total heating 
surface is 98 ft., and the grate surface is 2.8 ft. The seams 
throughout are double rivetted, and the working pressure is 
120 lb. per square inch. The chimney is fitted with an 

ficient spark catcher, making the locomotive perfectly safe 
both for towns and for farm purposes. 

To the firebox end of boiler is attached a wrought-iron 
girder frame, which forms the front part of engine ; an angle 
iron turntable is fastened to this frame, the upper part 
being bored out to receive a corresponding angle iron turned 
to fit it. Upon this last-mentioned angle iron are fixed two 
ordinary laminated-springs which carry the front of the en- 
give upon the front or steering wheel. The steering is per- 
formed by means of a steel rack bolted to the turntable, a 








pinion gearing into this rack being actuated by a worm and 


—. N 


mE 
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worm-wheel on the top of the column, immediately in front 
of the driver; this arrangement does away with the upright 
bracket and fork, which were found to be always in the way. 

The cylinders are 54 in. in diameter with a of 8in., and 
avo places, hesanstatiy eas Sotenes So henenene sane 
frame under the bunkers ; they are, along with valve gear, 
placed altogether outside the mane, Seay eee 
be easily got at for repair or ing ; the gearing also is so 
arranged that any part of it can be got at without difficulty. 
ee —— of 3 yan aay Moe are — pon 

iler for t ing ing and driving 
wi ai te cia, th 

ing is entirely of cast iron, thus insuring 

strength and lightness. There are two s provided, the 
slow gear having a ratio of 14 to 1, and ve nd Ono 
of 8to 1. The gearing is so that either driving 
wheel can be thrown out of when turning corners ; 
this is done from the foot plate without engine, 
the change of speed is likewise effected same manner. 

In o that the locomotive may be used as a stati 
engine the crank shaft is extended at one end and supported 
by au outside bracket, beyond which is keyed the driving 
pulley ; a small portable governor of simple construction is 
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NAIRN’S 6-HORSE POWER ROAD LOCOMOTIVE. 
CONSTRUCTED BY MESSRS. J. AND T. DALE, ENGINEERS, KIRKCALDY. 





means the strain is equally distributed round the wheel on 
the shoes and outer tyre alone, the inner tyre merely being 
subject to compression at that part next the gap It is 
claimed that this arrangement does ‘away with the greatest 
objection hitherto found against all wheels having elastic 


this arrangement will, it is stated, last for years without any 
repairs being necessary. The front or steering wheel is filled 
with hard wood and hooped. 

We annex a Table with which we have been favoured by 
Messrs. J. and T. Dale, and which, they inform us, contains 








tyres, namely, that of the whole wheel becoming useless upon | the results of re; trials which they have carried out with 
an tonhine of the links connecting the shoes. The shoes in | engines of the class we have been describing. 
Bis. Z¢ | load on|Gross load 
Ri bE les Gross | 8 Ia Gross load on| Gross load on| Gross load on| 27088 load on|Grose los of incli of 
$3/° | tractive | “s & |= a level at 2 | a level at 4 | a level at 6 | *% Meine OF | an Inne Oo to nes 
& |faies el es iss : : : 1 in 30, at-2 | 1 in 20, at 2| 1 in 10, at 2 
8:8 \44 3| force in ® |8 miles per | miles per | miles per ‘les othes > aed 
© FS SEZ) ibe | SS SS hour. hour. hour. bag egy rt 
Zi a a FE hour. hour. hour. 
in. | in. t. c. | ewt. tons tons tons tons tons tons 
4) 4 8 | 2700 415 | 10 86 18 12 20 15 10 
6 | 5s 8 | 4000 5 8} 16 52 26 17 28 21 14 
8 | 6 | 9 6400 6 3/| 20 70 35 23 38 28 19 
10 | 74 | 10;| 6700 7 15 | 26 90 45 30 48 36 24 
12; 8 | 10; 8000 | 9 0| 30 108 62 38 60 45 30 
15 | 9 12 | 10100 {10 10 | 35 135 67 48 75 54 88 
20 |1 12 | 18500 |12 0} 40 175 87 60 93 70 47 
25 j11 14 | 16700 |13 0 | 60 220 100 75 110 82 65 









































THE MACHINERY OF SHIPS OF WAR. 
ps : To THE sep or ENGINEERING. 

1m,—I must apologise for again a your 

space in answer to your correspondent.“ i ineer.” 
In a teller th your impression of last adhe Gaegiains of 
my not having answered his “ ts,” and I must own 
that I have the greatest difficulty in trying to treat them 
seriously. What can be said to an engineer (!) who “ ventures 
to think that in boilers of the same power that the risk 
incurred in the stokehole will nearly (he will no 
doubt yet tell: us to an infinitesi fraction how nearly) 
i ly as the steam pressure,” and this, quite, irre- 
spective of the form of boiler, inherently weak or not, 
and the quantity of steam and water ied in it: water at 
a saree mrtg ready to burst into steam the moment it 
is li to the pressure of the atmosphere. To prevent 
This he gives an example: “On the accident in H.M.S8. 
Thistle, when the crown of the furnace of a small boiler came 
down and split, through shortness of water, but one person 
out of ten escaped death, although the engine-room was re- 
moved but a few feet from the deck. holes must be 
very large and boilers very small, when accidents of this 

nature can occur with army to the men.” 

Now, I think, no one but “ ine Engineer,” would sug- 
the possibility of making a boiler so little, and a stoke- 
so big that serious accidents could “ occur with impunity 

to themen.” But nine people out of ten who read the above 


litting of pi &e.—will cer- 
tainly conclude, and will think fiat . ine Engineer” 
wishes them to so, that it would have 


i 


ry afr 
a one. 
what he does not want them to do. sii 

undertaken to show, and what he is labouring 


tenth man in the Thistle if the boiler had 
But this is just 
What he has 





hard to prove, is that it is quite immaterial whether steam 
and hot water, at the same pressure, are carried in single 
shells of great dimensions, or in bundles of small tubes con- 


' stituting independent little boilers of convenient size; and 


that the liability to explosion from any cause, and the havoc 
and demoralisation anymore by explosion or injury from 

rojectiles, will be the same in any case, no matter what 
a or dimensions the boiler may have. 

“Marine Engineer’ may ps be able to prove this at 
some future time, but at present he can only be congratu- 
lated upon having proved exactly the reverse of it, if he has 
proved anything at all. 

With reference to the suitability of compound engines for 
ships of war, as your dent has so far given no 
sym of having the — seleed , I may 
be allowed to explain, for his benefit, in an engine 
this type the low-pressure cylinder is de t upon the 
high-pressure cylinder for its supply of steam, and that 
again the high-pressure cylinder is upon its low- 
pressure brother for getting rid-of the steam; that injury to 
the one is @ source of serious inconvenience to the other; 
that there is, in fact, a sort of “ Siamese twins,” or ‘‘ Double- 
Nighti ion existing them. 
F sage correspondent will be 

concise 
to 


a 


phrase “ inter- 
this awkward 
Science he calls 


= 





withstanding your ccrresponden 
Swi 's blow-off cock, man 
peobability—then I think woe 


“ Marine sherry the ferocity 
attacks phantoms of his own creation. He 
talks about the “ madness” of adopting tubulous boilers off- 
hand for engines of 1000 horse power, when no one but him- 
self had even mentioned such a thing. He makes a dead set 
at such pressures as 250 Ib. or 500 lb., when no one but him- 
self had named it; and even after this has been pointed out 
to Lg de still a to credit or writer in Naval Science 
wit ving proposed a “greatly increased pressure,’’ 
although this also is wrong. He » Morne from poe * par- 
ticulars of the work done” by certain “ successful’’ marine 
— boilers, of which no one knows anything but him- 
se 


But even with all this, his letters might be agreeable read- 
ing if he could only contrive to clothe his “arguments” in 
decent English. Allow me to quote a specimen : 

“ But after impugaing my right to call myself ‘ Marine 
Engineer,’ I should have been pleased to have learned in 
what sea-going vessels these successful tubulous boilers,” &c. 

I can scarcely think he means what he says here; but if 
oer Iam to pew to a ‘oom him, and consider him 

y justified in impugning his own right to call himself 
i Marve Engineer” | Sie : 
I am, Sir, your most obedient Servant, 
Water Tune. 


co a a me IN ne rmecnae Aer of the Reig Rail- 
way Companies have placed experimental trains at the disposal 
pe} aera of brakes, which are idered to p t ad- 
van The Great Central Belgian is about to try the 
well-known and ey Westinghouse air-brake, and the 
Great Luxembourg Railway will, we. believe, follow their 
example. 








Tue InteRNaTIoNAL Brrpex.—The spans of the Interna- 
tional Bridge at Buffalo are as follows: In main river four 
‘spans of 197 ft. each; in main river, three spans of 248 ft, each ; 
in main river, one draw, 362 ft.; in Black Rock harbour, one 
828 ft.; in Black Rock harbour, one draw, 222 ft. The 
piers are built in timber caissons, made water-tight, and 
strongly The bottom, to a certain level, is filled with 
concrete, made of broken stone, gravel, or sand, and Akron 
ve cement. On this the footing course of heavy blocks 
of limestone is placed, and the pier built. The dimensions 
of the first three piers are as follows: length of coping, 
20 ft.; width, 7 ft. 6in.; batter of back, 1 in 24; batter of 
front, above cap of ice-breaker, 1 in 24 ; batter of ice-breaker, 
4 to 1; angle of ice-breaker, 46 degrees ;. batter of sides, 1 in 
24.. The height, of course, varies with the depth of water. 
The shape of the pier is an oblong, with a rectangular nose- 
piece, or cutwater. 


Parek Car WHEEIS.—It is stated that a Connecticut rail- 
road is about to make a trial of the so-called paper car 
wheels. These wheels are costly, but run safely and easily ; 
they have been known for some time to car builders, but 
their introduction into general use has been prevented by the 
expense. Sheets of common straw paper are forced into’a 
compact mass by a pressure of 360 tons. The mass of paper 
is turned perfectly round, and by a pressure of 25 tons a hub 
is forced into a hole in the centre. This paper wheel, by a 
pressure of 250 tons, is next forced into a steel tyre with one 
quarter of an inch bevel upon its inner circumference. Two 
circular iron plates are then bolted on to the tyre to keep 
the paper filling in place. By this arrangement the steel tyre 
rests upon the — a partakes of its elasticity. It 
is claimed that these wheels wear longer than those of any 
other description, injure the tracks 
noise. 





, and run with less 


Artesian WELIS AT eee ee vole are a 
lying in Chicago, 21 of them ving alread bored, ani 
Eiae lestens has a failure to obtain a plentiful supply of 
water “The well at Kenwood, just south of Chicago, 
1255 ft. deep, and 5}in. diameter at the bottom, yields 
650 per minute. It cost about 6000 dollars. Another 
well, in the business centre of Chicago, is 1600 ft. deep, 
yields 525 gallons per minute, and cost 7000 dollars. The 
usual depth of the wells is from 1200 to 1300ft., and the 
av cost is 6000 dollars for a 5} in. well 1200 ft. deep, 
and 5000 dollars for a 4}in. bore to the same depth. The 
surface pressure of the water varies from 22 to 35 |b. to the 
sq) inch, and ‘the latter pressure is sufficient to throw a 
to the height of 100 
is in the South Park, where the bore, 3} in. in diameter, has 
carried down 1640 ft. The comparative smallness of 

from this well is adduced as an argument in favour 
of larger borings. 
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RAILWAY WATERING STATION. 

Art the subordinate stations upon the Orleans Railway of 
France, and at those situated 15 miles from a water supply, 
the system adopted for delivering the water required for the 
engines, and for general p’ consists: 1. Of a water 
tower for the reservoir, a boiler, and horizontal four horse 

wer engine with double-action pumps, and con- 
nexion of these pumps with the water mains. 2. Of a canali- 
sation for the supply of the water, consisting of cast-iron 
pipes 5 ft. or 6 ft. long, and with an inside diameter of 4{ in., 
going from the _— to the reservoir on the top of the 
water station. The necessary angles are obtained by elbow 
pipes of the same diameter, and made with }, 4, or yy, bends. 

. Of a reservoir of galvanised wrought iron, witha spherical 
bottom, and holding about 22,000 gallons, elevated upon a 
building 19 ft. 8 in. above the supply mains, and connected 
with it by vertical pipes. 4. Of a second system of cast-iron 
mains, formed of pipes 5 ft. or 6 ft. long, and 4} in. inside 
diameter, connecting the reservoir to the water cranes. 5. Of 
two hydraulic turning cranes placed 3 ft. 7y4, in. from the 
centre of each farmer es, | air of rails opposite the stopping 
places of the engines. ‘These cranes serve to feed the locomo- 
tives, and are provided with a lower valve for stopping the 
supply of the water, and an upper one worked from the 
tender, and opening the water communication. 6. Of a 
third series of mains composed of Pipes 6ft. 6 in. long, 
and of an inside diameter of 2,4, in. This canalisation sup- 
plies service hydrants, the fire plugs, the places for washing 
carriages in the depdt, &c. 

Besides these principal features, the reservoir comprises a 
system of overflow pipes connected to a discharge valve 
placed in the bottom plate of the tank. ‘The diameter of the 
overflow pipe is the same as that of the inlet main, 4}in. 
Valves of a special type, and of sizes varying with those of 
the pipes to which they are connected, are attached to the 
hydrants and the vertical pipes of the reservoir to shut off 
the supply from any part of the system. The changes in 
direction of the alignment of the pipes leading to the cranes 
are effected by T pieces 5f in. diameter. The mains are laid 
at a minimum depth of 8 ft. 3 in. below the ground, where 
they cross the permanent way, on a sound foundation, to 
prevent the freezing up of the water or fractures of the pipes. 
In preparing the trenches sudden changes of direction are 
avoided to prevent the flow of water being checked ; — 
joints are employed, with lead run rings interposed. The 
details of this system of water supply are fully illustrated in 
the two-page engraving published by us this week. 

The reservoir (Figs. 1, 2, 3, and 4) of 22,000 gallons capa- 
city, is composed of four rings each 3 ft. 65,in. high, and 
18 ft. in. diameter, of galvanised wrought-iron plates ¥,, 

, and 4, in. thick, varying from the increasing to the bottom. 
The rings are formed each of eight rectangular plates curved 
to the proper form, 3 ft. 6,5, in. by 7 ft. 2§im. They lap each 
other 14; in. and the vertical joints overlap 1gin. The hori- 
zontal and vertical joints of the first ring are made with 
rivets in. in diameter, and 1,4,in. pitch. All the other 
have jin. rivets and }in. pitch. The upper edge of the 
tank is stiffened by an angle iron 1} in. x 14 in. X yy in. with 
cover joints at the connexions secured by jin. rivets placed 
234 in. apart. The junction of the sides of the reservoir with 
the spherical bottom is made with angle irons 3) ina id in. 
X yin. placed inside with rivets }4 in. diameters, and 1} in. 
apart (Fig. 4), passing at the same time through the upper 
member of the angle iron, and the corresponding side of 
another angle iron outside the tank, which serves it as a sup- 
port, while short rivets connect the lower member of the in- 
terior angle iron with the bottom of the tank. The outer or 
supporting angle is 3, in. by 34in. by + in., and is bolted 
to a circle formed of twelve cast-iron segments, with bolts 
} in. diameter and 13} in. apart. The spherical bottom, the 
radius of which is 18 ft. 10jin., is composed of six trape- 
zoidal plates of galvanised iron 4, in. thick, and 3 ft. 7} in. 
at one end, 4ft. 6gin. at the other, by 6 ft. 77, in. long; the 
lap of these plates is 1y%, and the rivets are 1%, spaced 
1,4, apart. The central part of the spherical bottom 1s oc- 
cupied by a cast-iron plate 3 ft. 11,in. diameter (Fig. 4), 
upon which are made all the connecting joints for the canali- 
sation and for the reservoir. The plate is formed with a 
central hole 5jin. diameter, for the passage of a smoke 
pipe, and five other holes 5j in. and 4} in. diameter. Four 
of these holes are for the connexions to the water cranes, the 
filling and discharging mains, and the overflow pipe. The 
fifth hole is closed, and serves either to change the position 
of the filling main, or to double it in particular cases, where 
the water enters from two different points, as in the case of 
two 6000-gallon reservoirs coupled together in the same 
building. 

This plate, stiffened by five ribs, is connected with the 
smaller ends of the trapezoidal bottom plates-by means of 
a flange 1,4; in. thick, and 2,4; in. wide. The joint is made 
with the utmost care, and consists of a circle of galvanised 
plate, 6 ft. 49 in. in diameter, and ,% x2} in., of bituminised 
paper } in. thick, of the plates themselves, reduced to a thick- 
ness ot 3 in., and of a ring of rubber, ,%; in. thick., placed on 
the flange of the centre plate. Thirty bendy ree! a bolts, 
1s in. diameter, and 3}% in. long, connect the whole together. 
in making the other joints, the plates are chamfered at the 
edges to jin. in thickness, and care is taken that the rivet 
holes come exactly opposite each other. As in the rivetted 
joints, no use is made of paper or mastic, which always, 
sooner or later, deteriorates, and becomes rotten, leading to 
the escape of the water; the above described conditions are 
essential in the construction of the tank; the bolts and 
angle irons are galvanised. Well constructed, the dyrability 
of the galvanised tanks renders them economical, but they 
are not easy of repair. The reservoir is supported bya circle 
of cast iron, 5}in. high, and 7,4, in. bearing width, composed 
of 12 segments bolted ther. The outside angle iron at 
the bottom of the tank is bolted to the cast-iron ring with 48 
bolts } in. diameter, and 3}4 in. long. These cast-iron bear- 
ing rings rest on a platform made by the top of the reservoir 
house. The inspection and cleaning of the reservoir are 
facilitated by the ladder on the outaide of the tower, anda 
second ladder inside the tower, as shown in the drawing. 





In Fig. 9 is shown a section of the branch pipe, connect- 
ing the overflow with the tank. It will’ be seen that this 
branch is fitted with a valve, which can be raised when it is 
desired to empty the reservoir. 

The columns forming the inlet and overflow Pipes are con- 
tinued upwards to near the level of the top of the reservoir 
by two pipes of galvanised sheet iron, first of these 
terminating in a bell mouth, and the second in a rose or 
screen. The pipe b which the water is led off to the water 
cranes is terminated by a perforated cylindrical strainer 2 ft. 
rs high, and it takes the supply of water from the bottom 
oO Core ? _ as o in 2 A aos 

ipe 16 ft. 8in. long by 6 in. in diameter passes up u, 
Fe middle of the awh Boy and serves as a chimney through 
which are ducted products of combustion from 
fire maintained in the water tower to prevent freezing during 
cold weather. The upper ends of chimney and of the 
supply and overflow pipes are connected _ wrought-iron 
stay, so that they mutually —=——— each other. 

The pipe joints are made as shown in Figs. 9, 10, and 11 
the joint between the lengths of pipes being made with a 
ring inte’ , a8 shown, while in the case of the joints with 
the bottom plate of the reservoir an india-rubber ring is in- 
terposed between the flange of the pipe and a leaden ring let 
into the base-plate. 

The valves used on the supply pipe, &c., are of the 
shown by Figs. 12 and 13. are of a form made 
MM. Lebrun and Lévéque, of Creil, and each contains two 

idiron valves kept apart by an india-rubber ring interposed 
aoe them. e valves are actuated by an external 
screw and hand-wheel, as shown. 

The water tower, shown in our two-page eé: ving, exists 
on the Breton and western network of the Or! ilway, 
and others af the same type are being erected on lines in 
course of construction. The building is octagonal in plan, 
with square counterforts at the external angles, these counter- 
forts being built of alternate bands of bricks and cut stone, 
About half way = the tower, the counterforts are connected 
by brick arches, these arches pete cornice, within whi 
at a height of 18 ft. above the ground level, is a ring of 
stone upon which the reservoir rests, as shown in the section, 
Fig. 4. The construction of the upper part of the building 
ool of the foundations will be r y understood from the 
various views without further explanation. The following 
is an estimate of the cost of the arrangement we have de- 
scribed : 





£ 
190 

82 
820 


Total ... =e pte oe £592 
In conclusien, we should state that we are indebted to cur 
contemporary, Les Annales Industrielles, for the foregoing 
description and the illustrations accompanying it. 


Reservoir (total weight 5 tons 9 ewt.) 

Feed and delivery pipes, chimney, valves, 
ladders, &c., (total weight about 3 tons)... 

Water tower, including foundations, and all 
fittings, painting, &c. ; 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—The adjustment of the heavily 
oversold account in the warrant market has gone on since 
the date of last report, and a large number of contracts have 
been squared off during the course of last week, at from 120s. 
to 132s. 6d. per ton. After the recent rapid advance a smart 
reaction has set in, prices ually receding to 105s. per ton 
cash yesterday, at which the market closed—buyers at 106s. 
to 107s. 6d.—and some business was also done at 104s, cash 
in a week. ‘The deliveries into store have been unusually 
rapid during the past few days, as much as 1900 tons having 
gone into store in a single day. This storing has been alto- 
gether to enable dealers to produce warrants to meet their 
engagements ; and it is well known that the stocks of Nos. 
1 and 3 in the hands of the various makers have been almost 
completely cleared up to effect this delivery. Now that the 
market has assumed a more elastic shape, the storing is gradu- 
ally diminishing, only 700 tons having been sent in yesterday. 
On the other hand an efflux has commenced from store, over 
1000 tons having been ordered out yesterday. There is not 
much ~ to report with ee eg the Seespall sgn 
the trade, consumers, as a rule, being principally occupi 
upon old contracts. The prices of an bm brands are neces- 
sarily still very irregular, but a good demand may be looked 
for as soon as the market settles down on any satisfactory 
basis, as both consumers and shippers have been keeping 
back their orders as much as possible. The principal b: 
are nominally quoted at 125s. to 135s. for No. 1, and 108s. 
to 116s. for No. 3. Last week’s shipments were 13,916 tons, 
as against 19,900 in the corresponding week of last year. As 
the shipments have been comparatively low for a number of 
weeks, the total increase for year, since 25th December, 
1871, has been reduced to 52,032 tons. No business has been 
reported in pig iron warrants to-day, price about 105s. cash. 


Aberdeen Harbour Works.—The Harbour Board and Town 
Council of Aberdeen made a formal visit to = harbour a 
few days to ins the improvement works going on. 
The Taal cocaar pro ne satisfactorily. The new 
south breakwater has had 327 ft. added to it, notwithstand- 
ing the unfavourable weather this season. The break 
is a concrete structure, and will be 800 ft. in length. Three- 
senry hm it are now completed, and = <- 
ceeds the most sanguine expectations. version 
Dee is also well-nigh completed, all the water running in 
the new channel at low water. About 100 acres of d 
will be made available by the diversion, a good part of which 
has already been let for purposes connected with the trade 
of the pee then herring-fishing station, &c. 


specially worthy of 
Thay aze the lightest which have os yet boon constonstill ti 
the company, Two of the new cars weigh 87 cwt. 





a new railway, of about 20 miles long, 

of Isle” of Ross-shire, to connect the Muir 
. Alarge and influential committee was formed 
at the meeting, and before its close upwards of 19,0007. was 
subscribed, in addition to large sums promised by other sup- 
of the line. It is re that Mr. tcher, of 
gh, will contribute 30,0007, Mr. Pender, M.P., 
ee the Highland Railwa: poe or , 15,0002, and the 
Duke of Sutherland, 10,0007. pro! ble cost will be about 





tion will be about 20,000. per mils. A good deal of interest 
o> be ted in connexion with this proposed line of 
way. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippizsBrover, Wednesday. 


The Cleveland Iron Market.—Yesterday there was a mnch 
larger attendance on " at Middlesbrough than there 
has been for several weeks. It was generally stated that 
the market was rather stronger, but more than one leading 
firm offered No. 3 pig iton at as low a price as 110s. per ton 
prompt delivery. is fact is greatly in favour of the com- 
plexion we have put upon the market lately, although many 
makers have been much rates. Some of the 


makers are at last ox pret 8s cotom of quotin; 
the prices of iron far above ly be obtained, 

we may expect soon to see the last of the foolish system of 
stating the market prices to be several shillings per ton more 
than what iron is ly sold at. At present thereis undoubtedly 
a downward tendency in prices. All the pig-makers are ex- 
eee ey ee afford to do without further orders 
lor some time, but 7 ee ing to uneasy on ac- 
count of intending buyers holding , FA long. Buyers 
seem determined to hold off as long as possible, in the hope 
that prices will fall. The same course is adopted by large 
buyers in the finished iron trade. Rail orders, for instance, 
are very scarce, and are not expected to be placed until there 
is a further decline in the quotations. After a readjustment 
of prices there is little doubt a good trade will be next 
year, for it is well known that ts in London have in- 
quiries from all parts of ‘the wor! i i 
placing of work caleulated to me | 

furnaces in the North of Englan 

months to come. Some of the iron shipb 

busier, and there is consequently a better demand for plates. 
Other branches of the finished iron trade are dull. 

The North of England Board 
ager. Rupert Kettle, atthe 
ago Mr. Rupert Kettle, at uest 
tration, nttended 0 mebting nt Desineled 
respecting the claims of mechanics and the classes of 
tives that are not regarded as ironworkers proper, claiming 
the right to participate in the recent advance of 20 per cent. 
It appear that Mr. Kettle’s remarks have been differently in- 

, and in order that his decision may be thoroughly 

a deputation from the standing committee ot the 

ro gy Pog gee Sontlion, boned tat eae 

tohim. After his explanation it is wages 
question will be satisfactorily settled. 

The Coal and Coke Trade.—The coal and coke trades con- 
tinue brisk, and the prices are firm, but buyers for next year 
are keeping back their contracts, firmly believing that in a 
short time there will be a general reduction in price. 


is a 


before the public, and is likely to result in the construction 


of what will be known as the Tees Docks. Cleveland being 
the greatest iron-making district the in- 
adequacy of the shipping i 


‘ room tor 
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WATER TOWER WITH TANK CONTAINING 22,000 B/ 














r 
i 


| 
Yy Y 


| 
f N 
" 
RO : 
‘bh 
} 

















7; 
7 Lied. 
Y Sh 





Z 





iy 
0,2 








‘" ai 
Nil 


























kaLLONS, AS USED ON THE ORLEANS RAILWAY. 


4 see Page 306.) 
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what we are led to believe, Mr. Reed’s letters will 
prove a useful spur, and we should be little disposed 
to notice them, were it not our opinion that they do 
an injustice to the Admiralty, to the country, and 
to their writer, which those who have the means 
are bound by public duty to set right. Of Mr. Reed 
himself we would speak with all He has 
done what he has conceived to be his duty—his 
disagreeable duty, he says—and we do ours. ENaI- 
NEERING has ever done him F scape , and even gave him 
consistent support in the days when his name was a 
stumbling-block to poo ena of py Bs wig 
for party purposes, echo his cry. It is use he 
is the finst naval architect of his time; because he 
is certain—and rightly so—to obtain his apparent 
ambition of becoming the naval oracle of the 
country; because a word from him counts as an 
argument from another—that he should be doubly 
careful to eschew such prejudice, bitterness, and 
exaggeration, as in our opinion, distinguish his recent 
letters to the Times. F 

Mr. Reed’s charge against the Government is that 
it has taken no steps to strengthen the navy since 
he quitted office more than two years ago, and that 
thus “ not only the lead in the race, but the practi- 
cability of competing in the race, is slipping away 
from us.... While we are standing compara- 
tively still, half a dozen other powers are making 
the most surprising advances, and, for the first time 
since the introduction of armour, are surrounding 
us with ships more powerful, both cruising and non- 
cruising, than even the most powerful of our own.” 
These are startling words, and if made good by 
evidence are enough to justify any panic, and to 
expel any Government. ‘They have also, as pointed 
out above, an intrinsic importance due, not to evi- 
dence (which the lay reader is apt to skip, or at least 
to take without criticism), but solely to the great 
authority of the writer. From this they derive their 
hold upon the public, and to this, therefore, leaving 
the evidence for later examination, we first address 
ourselves, knowing happily that an authority is at 
hand to balance Mr, Keed, and that that autho- 
rity is himself. In July last he wrote in Naval 
Science, ‘* The object of all war shipbuilding with 
us is to keep this country as nearly as possible un- 
assailable ; and never in the whole course of our 
national life did we stand surer in this respect than 
we stood two years ago, or than we stand even now, 
although for two whole years we have not added 
any new ship of importance to our fleet.” Further 
down the same page (155) he refers to ‘‘ the un- 
rivalled and unapproachable ironclad fleet which 
we are now admitted by the world .to possess,” 
and on the next page he speaks in the follow- 
ing moderate terms of the Peter the Great, 
the larger Devastation which the Russians are 
building, and which is now brought forward as the 
heaviest item in the supposed nee against the 
English navy. ‘‘The second class of ship which 
deserves particular notice may, nevertheless, be 
dismissed with a few words. Of this class the 
monitor Kreiser (now Peter the Great) is at pre- 








THE STATE OF THE NAVY. 

Wuetuer the British Navy is about to be de- 
molished in the apparently impending war with 
Turkey, Italy, Russia, Austria, and Germany, 
assisted by Brazil and the other “‘ extra-Euro z 
wers which are to form the natural allies of this 
ighly natural combination, is a question which has 
much exercised the public during the t week. 
Mr. Reed implies that it is probable, aol on his pen 
has lost none of its cunning since it shook off the 
ink of Whitehall, and his authority—justly—is 
greater than ever, the public is ill at ease. Visions 
of the aforesaid’ Turkish-German-Russian armada 
disturb its serenity, and doubts of the intentions of 
Paraguay, of China, Peru, Japan, and others of 
those rather numerous states which fall under the 
head of ote are commencing to afflict 
the trustiul Briton. Who will guarantee that Swit- 
zerland has not a secret navy on the stocks, or 
at least one ironclad which, by virtue of an extra 

inch of armour, shall reduce our fleets to nullities? 
Did the end always justify the means, we should 
have no particular objection to this last panic, which 
will only strengthen the hands of the Government 
when it metts Parliament next session, prepared— 
as we believe it will be—with a shipbuilding “ pro- 
gramme” commensurate alike with the wants of the 
country, the slow progress of the past year, and the 
large experience of the coming winter, when the 


merits of the Devastation type will be definitel 
learnt, If the intentions of the 4 


Admiralty are not 





sent the only type. . . . The existence of the De- 
vastationand Fury classes in our own navy diminishes 
the interest we should otherwise feel in this extra- 
ordinary ship... . By building the Kreiser the 
Russians have possessed themselves of the most 
powerful ironclad in the world.” These quota- 
tions, it should be explained, are from a calm and 
valuable paper, calling attention to the progress of 
the Russian navy. In it regret is expressed that 
our own progress has not been more rapid, but there 
is not a hint that the country either is, or is likely 
soon to be, left behind in the race, while the 
progress of all countries other than Russia is 
referred to almost with contempt. No doubt there 
are few men whose writings upon such subjects— 
though separated in time by as little as four months 
—will not show some inconsistency. New facts 
come to light, and opinions develop, but even if 
Mr, Reed’s change of front can be justified by new 
information—which we consider very unlikely— 
there is ne way of accounting for the change of 
tone, for the alarmingly high key in which the new 
charge is made, as though it were a final effort to 
gain attention to warnings which had been disre- 
garded for years. Holding, as we do, that the 
enormously grave charge made against the Go- 
vernment derives its importance more from autho- 
rity than from any facts adduced in its support, 
we consider this evidence of the fallibility of the 
pong 1 be quite pertinent to the question at 





issue, e element of authority, in view of such 


conflicting utterances, is simply eliminated, 





Now as to facts. Mr. Reed cites the Peter the 
Great to show that we have allowed ourselves to 


be outstripped in respect to the heaviest fighting 
ships. There is no doubt that the Peter a Great 
is superior, at any rate in some points, to the Fury. 
ser to the Devastation and Thunlene. and 
that she will be afloat long before the Fury. But she 
as certainly is greatly inferior to the Devastation 
and Thunderer combined, and her superiority to 
either separately isnot such asto makea single-handed 
engagement hopeless for either of ourvessels. Though 
faster, her length will make her less handy, and her 
coal cg our information is correct—is con- 
siderably smaller. Though on much larger dimen- 
sions she displaces less, and having to carry engines of 
75 per cent. greater nominal horse power, it is diffi- 
cult to see—without reflecting upon Mr. Reed’s de- 
signs, which we should be the last to do—how she 
is to get the greater defensive power with which 
she is credited. She has more body to armour, and 
apparently less weight to do it with. If the expla- 
nation lies in the “‘ hollow or rail-girder backing,” 
referred to in Mr. Reed’s paper before quoted, we 
can only say that her assumed greater resisting 
powers, as compared with the Fury—whose armour, 
as altered, is thicker than the Devastation’s—must 
still be held open to question, However, it is not 
our object to depreciate the powers of this remark- 
able instance of Russian enterprise ; we only care 
to show that to match this unfinished veszel we have 
two of the same type afloat, and a third which will 
follow her at no long interval. The Russian cir- 
cular ironclads now building (as to the number of 
which Mr. Reed gives no information, if he has it; 
in Naval Science he speaks merely of ‘the first’’) 
may go some way to redress the balance against 
Russia ; but, they are essentially an experiment, 
which it would absurd for other countries to 
copy until the trials ey J approaching, have 
taken place, especially as the type is one which can 
be produced with extreme rapidity. Disregarding 
these experimental vessels, the Peter the Great is 
the only ship, belonging to. azy power, which dare so 
much as look at the Devastation and her consorts— 
who thus, for heavy fighting work, hold undisputed 
empire of the seas. On the other hand, it is obvious 
that the function of the Admiralty is to go on build 
ing ships, without reference to the inaction of foreign 
powers, however necessary it may be to keep their 
action in view. It is not sufficient merely to show 
that our ships have not yet been overmatched ; the 
manifest stop in English shipbuilding requires full 
explanation from the Admiralty. This it is not our 
province to give. Of ships which exist, English or 
foreign, finished or unfinished, we speak that which 
we know; but of administrative intentions we know 
nothing. We are notin the councils of the Ad- 
miralty, and do not desire to be, but one need not 
be in those councils to see the force of the defence 
which may be offered. The Devastation type (of 
which the Peter the Great is a copy) is almost as 
novel as the circular ironclads of the Russians, and 
in ordering three to be built at once Mr. Childers 
took a sufficiently bold step, perhaps verging on 
the hazardous. However, it was attended by this 
great advantage, that the country, secure in this 
enormous accession to its force, might rest con- 
tented until the value of the design was tested, 
without entering upon the building of more ships 
in the dark, ENGINEERING has uniformly supported 
the design of the Devastation as the true fighting 
ship of the future,* but it nevertheless approved 
the appointment of the Committee on Designs for 
Ships of War, and in the same way we now approve 
—considering the facts respecting foreign navies— 
the decision not to lay down more vessels of this 
type until the Devastation has been tried. In a 
few weeks we shall know all about her, and the 
Admiralty can prepare its next year’s programme 
with something like certainty, while not the least 
advantage of this prudent waiting is that at the 
saine time something ‘will be known about the 
Russian circular‘ships. Of course had any dupli- 
cates of the Peter the Great been building abroad, 
we should have held it the duty of the Government 
to push on as rapidly as possible, with the best 
theoretic type of fighting ironclad, untried- though 
it was and still is. But our whole contention is 
that the state of foreign navies gives no ground for 
alarm ; hence in this case delay was, to thé best of 
our present judgment, not wrong, but right. Dur- 
ing the last year or two the English navy has re- 
ceived enormous and unprecedented additions to 


* See description and diagrams, En@ingxERrNG, vol. xii., 
page 276. 
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ita strength, while forei wers have remained, 
with Se casention of at ng inactive, ‘Their pre- 
sent. action, which so alarms Mr. Reed strikes 
us as little more than an attempt, and alate and 
ineffectual one, to redress the balance against them. 

Mr. Reed makes most points out of the cruising 
ships, in which there is no question that other 
powers, taken together, will, in a couple of years, be 
considerably ahead of us. What help there is for 
this we are at a loss to see. If half a dozen, ora 
dozen, large and small maritime powers choose to 
waste the money which would buy them powerful 
fighting ships in splendid, costly, half defenceless 
masted cruisers, the loss is theirs, not ours. If we 
built nothing else we might keep pace with them, 
though there must be a limit to this attempt to 
equal all the other navies of the world put together. 
But we prefer to spend our money in building real 
fighting ships, ships with the largest attainable 
guns, and the thickest attainable armour—two 
things incompatible with masts and sails—and the 
consequence is that we are collecting a fleet to 
which no other power, except Russia, has any- 
thing worth naming to oppose. But even as re- 
gards cruising ships our position is not what Mr: 
Reed would have the country understand, Ac- 
cording to him, besides the Superb, not commenced, 
we have but two first-class cruising ships, the Her- 
cules and Sultan—the Monarch not being reckoned 
by him at all, apparently because she has no 9-in. 
armour, ‘This is true, and her water-line is con- 
siderably weaker than the others, but her guns are 
much better protected (besides being 25-ton against 
18-ton) so that in the opinion of many good judges 
she is competent to blow the Hercules out of the 
water. Moreover, Mr. Reed omits the Téméraire, 
another Superb, also a phantom ship as yet, but to be 
commenced at about the same time as the latter. 
With these additions our first-class cruising ships 
number five, against eight credited by Mr. Reed to 
foreign powers, but not likely to be completed much, 
if at all, before ours. This suppression of the 
Monarch seems to us scarcely defensible ; but there 
is another suppression in Mr, Reed's letters which 
is far more grave. Having, like no other power, a 
true line-of-battle fleet for Channel and Atlantic use, 
we are free to detach our five great cruisers to any 
part of the world, where they may eat their heads off 
in catching merchantmen—which a gunboat might 
as well be left to look after; in running ineffectu- 
ally after swift crusiers; in running away from 
anything df the Devastation type they may happen 
to fall in with; and in threatening, from a safe 
distance, any port where the natives have extem- 
— a monitor, or set up a couple of really 
1eavy guns on shore. However, it is not our pre- 
sent intention to reopen the question of the value 
of rigged ironclads like the Hercules; we only 
desire to point out that whereas, thanks to our 
Devastatious and Ruperts, we are able to send our 
cruisers abroad, foreign powers can do nothing of 
the sort, In their case, the cruisers represent the 
flower of their navies, and the first defence of their 
shores. Brazil, for instance, is said to be building 
a rigged turret ship far exceeding any of our cruisers 
in power. Possibly, but is Brazil, at war with us, 
at all likely to send her finest ship on a “ cruise ?” 
She will certainly keep her at home to defend Rio, 
which we should attack, not with the Monarch or 
Superb, but with a squadron of Devastations, 
specially sent across for the purpose, and operating 
from our nearest naval station as a base, ‘The fact 
that no country but our own can afford to devote its 
so-called cruisers to their proper duties so vitally 
affects the value of the comparison drawn by Mr. 
Reed, that we cannot acquit bim of carelessness, 
amounting almost to suppressio veri, in not directing 
attention to it. 

Several of Mr. Reed's reminders are very valu- 
able.’ Agreeing fully with him in the necessity for 
further increasing the breadth of ironclads, we need 
but quote his complaint that ‘‘ we are industrious] 
building docks at Chatham and Portsmouth, whic 
will have to be pulled to pieces almost as soon as 
built, if this change comes about.” His remarks 
upon the difficulties thrown in the way of the con- 
struction by the Admiralty system of administration 
are valuable, and though his ideal Minister of 
Marine —an autocrat, with absolute power and 
infinite naval wisdom—is not attainable in this 
country, the professional advisers of the Admiralty 
might well be given freer scope than, according to 
Mr, Reed, they have at present. His mistrust of 
the Council, which takes the place of the abolished 
Chief Constructorship, ‘with duties carefully ad- 








justed, so as to restrain one another alike from the 
errors, and from the efforts which one man acting 
alone yi make,” is also noticeable, But with this 
branch of the subject we have less concern... The 
non-professional press is competent to deal with 
these administrative questions — which Mr. Reed 
will no doubt be handling before many years are 
over in ‘“‘another place,” where his eloquence will 
not fail of its due effect, and where no rankling 
sense of exclusion from work he is so well able to 
influence for good, will cloud the fairness and 
soundness of his judgment. 








SECRET REPORTS AND PRIVILEGE. 

Havine already written at considerable length 
on various points raised by the crisis in the affairs 
of the Metropolitan Railway, we would gladly have 
dismissed the subject, but there remains one other 
feature of interest to the profession in this re- 
markable affair, to which we incidentally referred in 
our last number, and to which we desire now to 
direct attention. We refer to circumstances at- 
tending the Report on the Way and Works De- 
partment referred to by the Committee of Investi- 
gation. 

Reference having been made to this Report by 
Mr. Pochin, at the meeting on the 15th ult., in 
support of certain statements which he then ad- 
vanced relative to the late management of the En- 
gineer’s Department, his hearers were naturally 
desirous of learning the name of the engineer who 
signed the Report, as a means of enabling them to 
determine its value. 

Mr. Pochin, however, declined to give the name, 
on the ground that “ personal considerations were 
not wanted more than was necessary for the future 
guidance of the company.” He seemed to forget, 
first, that it was he himself who, in conjunction 
with Mr. Whitworth, had, in their original report, 
and in a most offensive way, introduced ‘ personal 
considerations ;” and, secondly, that information as 
to the authorship of the Report was important to 
his hearers as being the only means of enabling 
them to judge of the value of the conclusions 
arrived at. Curiously enough, \the chairman, too, 
declined to give the name, although in the same 
breath he contradicted himself by saying ‘‘ he had 
not the slightest objection to mentioning the name 
or reading the Report.” The reasons given by him 
were somewhat different, and even more extra- 
ordinary. He said : ‘‘ Reports which involve safety 
as well as personal character should be considered 
as privileged documents,” and that they should 
therefore be treated as “‘ essentially confidential.” 

It is because of the extraordinary proposition 
here enunciated that we have thought it specially 
incumbent on us to direct attention to the subject. 
We think the profession at large will endorse our 
opinion that whenever questions of personal and 
professional c r are involved, it is then, of all 
times, important that there should be no secrecy, 
but on the contrary, the most perfect frankness and 
fair a and it seems to us the speakers did 
not pay a high compliment to either the mental or 
moral capacity of their audience in using the argu- 
ments we have referred to. Probably the chair- 
man felt conscious of this, for he concluded with 
the contradictory remark that the document could 
be seen ‘‘ by calling on the secretary.” 

It having been stated that the author of the Re- 
port was ‘‘ one of the most able men in the country, 
and most competent to present such a Report,” we 
certainly looked forward to gleaning some clear and 
useful information on a subject so interesting to the 
profession as the management of and cost of work- 
ing a line so special in its character as the Metro- 

itan. 

We find ourselves, however, grievously disap- 
pointed, for the Report turns out to be about as 
lame and impotent a production as could well be 
conceived, and we are now at no loss to understand 
why the chairman and the other speakers should 
have been so anxious to keep it in the background, 
while there could be no stronger proof of the weak- 
ness of Mr. Pochin’s criticisms on the late manage- 
ment of the engineering department, than his being 
compelled to bolster them up with such poor 
material. 

After informing the Board—consisting then, we 
believe, of Sir E. Watkin and Messrs. Pochin and 
Whitworth alone—(the is not addressed to 
the Committee as one w have ex ) that he 
‘* made notes from time to time” his inspec- 
tion—which, by the way, we should have thought 
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was superfluous information—and after a rather 
cow Bony senate arrive at an estimate of the 
probable future expenditure on .rails and ‘ fasten- 
ings,” which is not worked out to any tangible 
result, the author gives a list of the men employed 
on the way and works. Ha’ done so, he re- 
marks, ‘‘ J see nothing in the condition of the rail- 
way to justify the employment of so many men in 
the engineer’s department.” No reasons, however, 
are given, and the reader is left totally without the 
means of judging of the value of such an opinion. 
It seems not to have occurred to the mind of the 
writer that there may be several causes for not 
“seeing a thing,” for instance, one may omit 
to take the trouble to look for it. 

Next follow two or three suggestions for reducing 
the strength of certain “‘ gangs,” which seems to 
amount to little more than the taking of so many 
men from one gang to supply the place of an equal 
number, whom the author has the instant belt 
transferred (on r) from their own gang to do 
work that would be left undone by the transfers 
first suggested. 

It is quite unnecessary here to particularise these 
suggestions, as they carry along with them the best 
evidence of their worthlessness, in the fact that at 
least two out of the four items of estimated annual 
savings thus obtained, making a total of 3600/., are 
largely in excess of the present total expenditure on 
those same items. 

As an instance of the vague style adopted in 
dealing with this part of the question we may 
quote the following: ‘It will be seen that I 
propose to reduce the strength of the repairing 
gangs on the 11} miles of railway from 6} men 
per mile to aboué 5 per mile. This will be quite 
sufficient, provided that the gangs are properly re- 
arranged and the men encouraged by a slight increase 


of pay" 

he author does not attempt.to define how the 
rearrangements, which are to effect so marvellous a 
result, are to be carried out ; further, he does not 
say how much additional pay will encourage 5 men 
to do the work of 63, nor does he make any deduc- 
tion from his estimated—and, as we have indicated, 
fictitious—total of 3600/., in respect of the additional 
Pay proposed to be given. 

t is no wonder, then, that the Committee 
attached little importance to this part of the docu- 
ment, and the reasons are at once explained for thus 
referring so mildly to-the ‘‘ savings to be effected 
in the future.” 

We cannot take leave of this subject without re- 
marking that we think it would poate have been 
more satisfactory to those most concerned if—con- 
~ogam | the business connexion existing between 
the author of the Report and a leading member of 
the Board—the services of some other “ inde- 
pendent” person had been called into requisition ; 
and under the circumstances we should have antici- 
pated that the author of the 
would have declined the duty. 


rt in question 
ut having ac- 
cepted it, the utmost care ought to have been taken 


to avoid every kind of ration and injustice ; 
and we cannot but think that the sending in of a 
Report drawn up with so little care as the one in 
question, in a case involving the professional cha- 
racter of others, must be as a breach of 
professional etiquette, if it be not deserving of a 
stronger term, while it certainly reflects little credit 
on the parties responsible. 





LITHOFRACTEUR. 

ALTHOUGH lithofracteur has been in general use 
throughout Germany for several years past, as well 
as in other Continental states, its free storage and 

has only recently been permitted in 
Belgium. The - want of a safe and powerful ex-* 
— had long been desired by the mining in- 
ustry there, and in consequence of representations 
to the Belgian Government to that effect an investi- 
gation into the nature and properties of lithofrac- 
teur was made by the Government chemist. The 
result was a favourable report from that gentleman, 
and the granting of a concession to Messrs. Gusgen 
and Dubois, of to transport and store 
lithofracteur hout Belgium. It was, how- 
ever, reserved that the concession should be subject 
6 See oe a pay ves ange 
ratory iments, to made ‘ore the 
Ministers of War and of the Interior, by the in- 
ventor of lithofracteur, Herr En A i 
a committee of engineer officers and civil 
was appointed to watch the experiments which were 
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to be carried out in Belgium. The 
place selected for the trials was an extensive 
cee araeries at Quenast, about 18 miles from 
quarries are spread over an area 
of nearly a square mile, all the workings being con- 
nected by numerous lines of railway, which are 
collected at one point, from which a line 3} miles 
in length carries the products of the quarries on to 
the main line to Brussels, the junction being effected 
at Turbize, On the morning fixed for the experi- 
ments a party of gentleman assembled at Quenast, 
consisting of M. Kindt (Ins ur Général du 
Ministére de l’Intérieur), eiler (Capitaine du 
Génie, délégué du Ministére de la Guerre) MM. 
Urban and Macoir (directors of the Quenast 
Quarry Company). M. Kraus (engineer of the 
Vielle Montagne Mines), and a numberof military 
officers, engineers, and mining proprietors. The 
manufacturers of lithofracteur—Messrs. Krebs, of 
Cologne—were represented by M. Kirkmann, the 
experiments being conducted by Herr Engels, as- 
sisted by Mr. P. F. Nursey, engineer in England to 
the Messrs. Krebs. The object of the trials was to 
demonstrate practically the safety and power of 
lithofracteur, and its adeptaby to industrial and 
mili purposes. To this end Herr Engels com- 
menced the experiments by burning a number of 
cartridges in an open fire, by submitting others to 
friction, to violent heating between wood and wood, 
and also between wood and iron, and to the action 
of heavy weights falling from great heights. From 
each of these tests the same results were obtained— 
no explosion or ignition whatever occurring. 


At this point it was found necessary to discon- 
continue the experiments, as a steady rain, which 
commenced early in the day, had increased to a 
heavy down-pour, which compelled the party to 
return to Brussels. The next day being fine, the 
experiments at Quenast were resumed by blasting 
operations in one of the quarries. The spot chosen 
was a ledge or shaft of the rock—a hard compact 
greenstone used for road-making and paving— 
about 32 ft. long by 25 ft. wide, and some 10 ft. or 
12 ft. high. Two holes were bored vertically into 
the rock to a depth of 5ft., No. 1 being situated 
10 ft. from the front, and No. 2 10 ft. from the 
back, and 11 ft. to the left of No.1. The charge 
for No. 1 was 3.3 lb. of lithofracteur, and for No. 2 
21b., water tamping being used as usual. The fuses 
were lighted at the same time, but only charge No. 2 
was exploded, owing—as it was afterwards ascer- 
tained—to a defect in the fuse of No.1. The fuse, 
however, was withdrawn, a fresh one inserted and the 
charge exploded, thus illustrating the advantage 
of lithofracteur in this respect. Any other tamp- 
ing than water would have prohibited the with- 
drawal of a capped fuse aftera misfire. The result 
of the two shots was that about 40 cubic metres 
of rock were displaced, whilst the rock was 
loosened and cracked throughout its entire length 
and depth. 

Attention was next given to the applicability of 
lithofracteur to military purposes, which was illu- 
strated by blowing in a construction representing 
a bomb-proof roof. Three 18-ft. lengths of con- 
tractors’ 50 Ib. rail were laid 3 ft. apart over a pit 
16 ft: long by 11 ft. wide, and 2 ft. 4in. deep. 
Across these rails at the centre were piaced five 
10-ft. lengths of the same rail, and on these again 
four more lengths with the heads downwards and 
packed in between the webs of the lower rails. The 
charge consisted of 15 lb. of lithofracteur placed 
en masse on the top of the structure and covered 
with a few shovelfuls of earth. By the explosion, 
two of the 18 ft, lengths of rail were broken through 
the centre, and the third bent; all the nine 10 ft. 
lengths were shattered into fragments from 2 in. 
to 3 ft. long, which were scattered about in every 
direction, three pieces 2 ft. long being found 50 ft. 
away from the point of explosion. A double palli- 
sade, formed of half-round timbers 6 ft. long, 6 in. 
wide, 4nd buried 3 ft. in the earth, was next attacked. 
The front structure consisted of eleven timbers 
braced with flanking, whilst 8 ft. to the rear was a 
double row of timbers similarly braced. Behind the 
rear row, eight cardboard boxes, containing in all 
40 lb. of lithofracteur, were laid in aline and covered 
with a few inches of earth. The explosion shattered 
the rear stockade, threw a cloud of fragments and 
earth high into the air, cut the upper portion of the 
front stockade off, and formed a crater 13 ft. long 
by 12 ft. wide by 5 ft. deep, at centre, the soil bein 
loosened to a considerable depth, ready for the rapi 
formation of an entrenchment, Portions of the 
débris were afterwards picked about up 1000 ft. 





from where the stockade stood, whilst a tree on a 
slope some 30 ft. to the rear was blown down. = It 
will t be remembered that in previous experiments 
of this nature which have been reported by us, the 
explosive has been placed in a zinc tube. Herr 
Engels finds, however, that the object is effected 
equally well with the boxes simply placed in line 
behind the works, which results in a considerable 
saving of time in this class of siege operations. 

The concluding experiment was with a raft formed 
of three 8 ft. half-round timber railway sleepers 
braced together with a 1 in. timber decking. Under 
the raft was slung a 5 Ib. box of lithofracteur, with 
an intervening space of 6in. The explosion cut off 
3 ft. of the raft and threw it high through the air 
out on to the bank of the lake on which the experi- 
ment was made. The other 5 ft. were blown to a 
great height in fragments, which fell in all directions 
and at long distances around the lake. As is usual 
in these torpedo experiments, a number of fish were 
stunned and sent to the surface, and which the 
quarrymen and boys were not slow in appropriating. 
Owing to the successful results of these trials it was 
intimated by the authorities that they would not 
require the laboratory experiments—which were 
arranged to take place on the following day—to be 
carried out. It is a satisfactory indication of the 
advance of science to find that the once much 
dreaded explosive nitro-glycerine is, in its protected 
forms, coming gradually into use wherever industries 
requiring its aid are carried on. 








THE MEXICAN RAILWAY. 

Tuis important undertaking, which is fast ap- 
proaching completion, connects the port of Vera 
Cruz with the capital of the country, and is 263 
miles in length, with a branch 29 miles long to the 
city of Puebla. 

Leaving the port of Vera Cruz, the line runs up 
towards the mountains of the Chiquihuite, rising 
about 1600 ft. in a distance of 53 miles; it then 
reaches the Tierra Templada, at a height of 4000 ft. 
in 84 miles, and finally overcomes an elevation of 
8043 ft. on the borders of the great Mexican pla- 
teau, or Tierra Fria. In reaching this last elevation 
some very heavy work presents itself; steep gra- 
dients of 1 in 25, combined with curves of 350 ft. 
radius, are frequent over a distance of 22 miles, and 
there are several viaducts and bridges of consider- 
able size. 

‘This railway was proposed by a Mexican gentle- 
man, Don Manuel Escaudon, and the preliminary 
surveys were made under his direction by Colonel 
Andrew Talcott, an American engineer. e death 
of Don Manuel put a stop for a time to the prose- 
cution of the work; under the direction of his 
brother, Don Antonio, who is one of the present 
directors, some 10 miles of line were laid at Vera 
Cruz and about 3 miles at Mexico. The work was 
then suspended for a time, and on the arrival of 
the French in the country an arrangement was 
made by which the line was carried on some distance 
and used for military transport. About 47 miles 
were laid at this time, but without ballast or per- 
manent works. The present company was then 
formed to finish the line, and the contract was taken 
by Messrs. Smith, Knight, and Co., Messrs. Tal- 
cott and Samuel, M.1.C.E., being the joint chief 
engineers. The works were then commenced ‘in 
good earnest, and carried on till June, 1866, when 
another stoppage occurred, not, however, till about 
86 miles of the line had been completed from Mexico, 
and much work done generally over the whole 
distance. In 1869 several changes were made and 
the work was again started, the contract havin 
been made over to Messrs. George B. Crawley po | 
Co. Nothing now interfered with the progress. 
The branch to Puebla was finished and opened to 
the public, and the line was pushed on through 
the Tierra Caliente for a distance of 70 miles and 
opened for traffic, and at the present time there 
appears to be no doubt that the line will be opened 
on the 1st January of the coming year throughout, 
from Mexico to Vera Cruz. 

The work is being done in a most substantial 
manner, and steel rails are being laid on the heavy 
mercy: ae gauge S 3 line is the standard 
gauge of 4ft. 8}in., and the engines, iages, &c., 
.will be all adapted to the sharp santos Mik: il 
have to traverse. A number of Fairlie engines 
have been ordered, and some are already at work. 

- The principal work on the line is a viaduct which 
connects the two sides of an immense barranca, or 
gorge, about 72 miles from Vera Cruz. This viad 
of which we intend shortly to publish an illustration, 


is about 100 ft. high, and has nine spans of 5] ft., 
and it is built on a curve of 325 ft. radius. It was 

i by the chief engineer, and constructed at 
the Crumlin Works, where many other bridges and 
viaducts were made for the same line. Mexico is, 
at the present time, enjoying peace, and the com- 
pletion of the railway is looked forward to with 
much interest by the thinking portion of the popu- 
lation. It will give rise to one more revolution, 
but it will be a revolution little dreamed of by many 
a Mexican ; it will surely lead to more lasting peace in 
the country, and develop the extraordinary riches 
which exist in the form of mineral and agricultural 
products. 

The works of the line are carried on by Messrs. 
George B. Crawley and Co., .contractors. Mr. 
William Cross-Buchanan, M.I.C.E., is the chief 
engineer, and the consulting engineer is Mr. James 
Samuel, M.I.C.E., of Great George-street, West- 
minster. 








MADRAS HARBOUR. 
(Concluded from page 269.) 

THE general question of harbour accommodation 
for Madras having been referred for the opinion of 
Mr. George Robertson, Blackwood’s Harbour re- 
ceived his attention, as weli as the several projects 
for constructing works in the immediate vicinity of 
Madras. Mr. Robertson admits that a very con- 
siderable protection is given to the anchorage by 
the Armogham shoal, but a breakwater would re- 

uire to be constructed on the highest part, called 
the Reef, before Blackwood’s Harbour could be 
used extensively, either as a commercial harbour, 
or a harbour of refuge. Major-General Anstruther 
has proposed to effect this by erecting pyramids of 
stone along the crest of the sand-bank at intervals, 
expecting those heaps of stone would in time cause 
the formation of spits of sand on the north side, 
“thus gaining, at little cost, a natural breakwater 
of sand.” Major Cotton agrees with this view, but 
differs as to the exact shape of the expected sand- 
bank. The nearest point of Armogham shoal is 
fully a mile distant from the land, in 5 fathoms of 
water, and the average distance of the shoal is 4 
miles, with 5, 6, and even 7 fathoms of water be- 
tween it and the shore. Under these conditions 
Mr. Robertson naturally enough inquires what evi- 
dence there is that at 4 miles from land there is 
any such a body of sand in suspension that a break- 
water would be ge | to be formed by piles of 
stones deposited on the shoal; and he gives it as 
his opinion that, if it ever did come to pass, it 
would require a geological period of time. If a 
breakwater is to be made at Armogham Mr. Robert- 
son is of opinion that it must be constructed in the 
yrs | way. In 24 or 3 fathoms there would 
be no difficulty in doing this, except as regards the 
loading and depositing by barges in a sea-way. 
That difficulty only affects the time and cost of 
construction. ‘The section would be, of course, very 
much smaller than that required for Madras, but 
the length of the breakwater, to protect a given 
length of beach from surf would require to be much 
greater than at Madras. The proposed breakwater 
at the latter place is only 1200 yards from shore ; 
at Blackwood’s’ Harbour it would be 3 miles, or 
more, according to the part of the shoal selected 
for its site. The breakwater would also require to 
be very long indeed, to still completely the surf on 
shore, though a shorter length would answer all the 
requisites for a harbour of refuge. It would thus 
appear that a breakwater can be easily constructed 
on the Armogham shoal, which would completely 
shelter a fine stretch of water for purposes of re- 
fuge, and, if made of great length, it would also 
shelter the beach for trade purposes. After, how- 
ever, carefully considering all the circumstances of 
the case, Mr. Robertson considers that it would be 
wiser, and more remunerative, to lay out one and 
a third, or even two millions sterling, in protecting 
the present anchorage at Madras, than to spend one 
million in a breakwater on the Armogham shoal. 
“Tt is,” he says, ‘‘as much a common-sense as an 
engineering question.” 

With regard to the proposed ship harbour at 
Madras, Mr. Robertson is of opinion that before 
any works can be safely commenced, more must be. 
known regarding the most important points in con- 
nexion either with a.close harbour or a breakwater, 
viz., the currents close in shore, and the amount of 
sand in motion at the coast line. The Committee 
of 1868, in their report, stated that if it were 
possible to construct an enclosed harbour, which 
should be secure from the danger of shoaling up, 





they would not hesitate to recommend it in pre- 
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ference to a breakwater, as it would be greatly 
superior in every respect. ‘The piers would be con- 
structed from the shore, and at far less expense, in 
proportion to the material. used, than the break- 
water; the accommodation for shipping, and the 
facilities for landing and shipping cargoes, would 
be greatly superior to those afforded by an open 
harbour, But under the impression that all these 
advantages would be rendered nugatory by the 
shoaling of the harbour, which, they considered, 
would certainly result from the construction of any 
solid piers or groynes from the shore, the Commit- 
tee strongly expressed it as their opinion that a 
breakwater was the only work from which any real 
improvement was to be hoped. It would not afford 
a perfect harbour, but it would effect an immense 
improvement on the present exposed state of the 
roads. Mr. Robertson arrives at the same conclu- 
sion as the Committee, but from entirely different 
reasons. He considers that there may be as much, 
if not more, danger from shoaling in the case of a 
breakwater as of an enclosed harbour; but taking 
all the circumstances connected with Madras into 
consideration, he considers that a breakwater would 
be preferable to an enclosed harbour. The break- 
water, he considers, should be in at least seven 
fathoms water, and be at least 2000 yards in length, 
as proposed by the Committee. The structure 
should be perfectly straight, and have no splayed 
ends; so as to give the greatest amount of shelter 
with a given length of breakwater. In estimating 
the probable cost of such a work as he would pro- 
pose for Madras, Mr. Robertson has assumed the 
top at 6ft. above high water, the sea slope being 
6 to 1 down to low water of ordinary spring tides, 
then 5 to 1 for a depth of 12 ft., 13 to 1 from that 
to 22ft,, and the remainder 1} to 1. The inner 
face would have a slope of 2 to 1 from the top to 
low water, and from there to the bottom 1} to 1. 
The only way to construct the breakwater within a 
reasonable time, and to be independent of the 
weather, would be to run a pier on screw piles, and 
carrying two lines of rails, out to the site of the 
works,. This, Mr. Robertson remarks, might appa- 
rently add a little to the estimate ; but, in practice, 
it would be the most economical way in the end. 
The breakwater might be made either by an end 
tip, or from a staging, the latter plan being recom- 
mended, and the cost of the staging is estimated at 
four annas per ton of deposit. The estimate for 
such a work as that described above, including a 
pier 1200 yards long to connect the work with the 
land, and including also the necessary superinten- 
dence and plant, is 1,140,000/.; and allowing 15 
per cent. for contingencies, 1,311,000/.,, or rather 
under one and a third millions sterling. 

Mr. Robertson had brought to his notice, in con- 
nexion with the subject of a breakwater for Madras, 
Mr. R. Saunder’s patent floating breakwater. ‘This 
design Mr. Robertson considers to be possessed of 
several features of merit. The peculiar construc- 
tion of his floating pontoons would, he considered, 
have the undoubted effect of very much destroying 
the waves of oscillation caused by local winds, and 
of giving considerable shelter behind them. But 
they, in common with all known designs of a float- 
ing nature, would have little effect in counteracting 
the ground swell or rollers which come in after a 
storm at sea, and which is the worst form of wave 
a breakwater has to resist. 

The great difficulty and expense of a work con- 
structed of stone at Madras, whether it be an en- 
closed harbour or a breakwater, is the distance 
from which the materials would have to be brought, 
as there is but little stone about Madras. There 
is, however, plenty of sand, and it is a somewhat 
curious circumstance that in none of the plans 
formerly submitted to Government has the use of 
concrete blocks, in lieu of stone, been proposed. 
The advantage with which that material may be 
employed where stone is scarce has been amply 
proved already on several large harbour works, 
and it would appear specially applicable also for 
Madras. We have recently learned that a proposal 
for constructing ‘an enclosed harbour by the use 
of this material, instead of stone, has been sub- 
mitted to the Madras Government by an eminent 
harbour engineer in this country, but there has riot 
yet been sufficient time to hear what their opinions 
are upon the subject. In the meanwhile we learn 
from the local papers that the Local Government 
has already urgently recommended, for the favour- 
able consideration of the Government of India, a 
proposal that the work of a breakwater, as planned 

y the Committee, but with sea slopes and ends as 





designed by Mr. Robertson, may be sanctioned for 
immediate execution from loan funds, ata 
cost of 1} millions sterling. The ore 

action, the Madras Government has very 
lately been enforced upon them by the disastrous 
storm of the 2nd of May, in which so much life and 
property were endangered and lost, and they trust 
that the information formerly laid before the Go. 
vernment of India, and now completed, will be 
deemed satisfactory and conclusive enough to in- 
sure such action being provided for in the next 
official year. From later files we learn that the 
reply of the Indian Government to that of Madras 
is to the effect that the work is one of too great a 
magnitude for them to sanction without first re- 
ferring it home for the approval of the Secretary 
of State in Council, 


NOTES FROM PARIS. 
Paxis, Oct. 28, 1872. 
Tue Merricar Commission. 

In a recent number we alluded to the resolutions taken by 
the International Metrical Commission. We can now add 
some more details on the subject. The resolutions voted by 
the Commission are 39 in number, and refer to the metre, 
to the kilogramme, to the establishment of new standards, 
and to the means to be taken for presenting them invari- 
able. Space does not permit of our reproducing the 
various resolutions adopted, but the principal points may be 
referred to. As for the measure of lengths, the established 
metre, exactly ds it now stands, will be adopted as a point of 
departure in arranging the International metre. ‘Theequation 
for the latter will be deduced from the actual metre standard 
of the Archives. It will be formed of an alloy consisting of 
90 parts of platinum, and 10 of iridium, and will be of the 
standard length at a temperature of 0 deg. Centigrade. 
All the countries interested will receive identical copies of 
this standard (metres @ traits), made of similar alloy, and at 
the same time the original. Besides this, the Commission 
will make étalons 4 bouts for those countries which desire 
to have them, and the equations for these in relation to 
the new standards 4 traits, will be also determined by the 
Commission. The stardard 4 traits is laid down on a bar 
of alloy of greater length than the metre. In the standard 
@ bouts the bar of alloy is the exact length of the metre. 
The most perfect means will be adopted to determine the 
temperatures, the coefficients of expansion, and the measures 
of comparison that will have to be made. 

As for the kilogramme the Commission has decided that 
the new weight shall be deduced from the kilogramme of the 
Archives in its actual condition. The kilogramme standard 
will have the same form as at present (that of a cylinder in 
which the height equals the diameter), and it will be made 
of the same material as the present standard. 

The Commission haselected from amongst itself a permanent 
executive committee, composed of twelve members belong- 
ing to all the different countries, and these are charged with 
the work of directing and superintending the execution of 
the decisions arrived at by the International Commission. 
The actual work to be done will be entirely confided to the 
care of the French section of the Commission. When the 
hew standards are made and tested, the permanent com- 
mittee will render a full report to the Commission, which 
will approve of the standards before distributing them to 
the different countries. To facilitate proceedings, there 
will be established an International Bureau of Weights and 
Measures. This bureau, the formation of which will be 
recommended to the countries interested, will have its seat 
in Paris. It will be declared neutral, and be maintained 
at the common charge of all the nations concerned, which 
will conform to a Treaty to be prepared by the various 
parties interested. The bureau will be placed under the 
surveillance of the permanent committee, and will have for 
its mission not only to take charge of all the works required 
by the establishment of the new system of interzational 
weights and measures, but also to make the comparison 
between the new types with the other fundamental 
standards employed by the different countries, and in the 
sciences, as well as of samples and scales of precision, which 
may be sent for verification, either by governments, 
learned societies, or even by private individuals, Finally, 
it will execute all the works that the Commission or the 
permanent committee may 
metrology, or of the propagation of the metric system. 

Regarding the means of preserving and guaranteeing the 
invariability of standards, the Commission is of opinion that 
the international standard, with fouridentical copies, should 
be preserved under similar conditions, and that another 
identical standurd shall be preserved for the sake of com- 
parison, at the fixed temperature, and in vacuo. The Com- 
mission expresses the hope that, in the interests of geodetic 
science, the French Government will cause one of the old 
French base lines to be remeasured. 

Tue Sarery Cuars or Raruway Wacons. 

The safety chains of railway wagons in France scarcely 
merit the name. Destined to replace the screw couplings 
if these happen to break, the chains generally fail when 
such an accident arrives. M. Résal has presented a 
paper on this subject to the Academy of Sciences, in which 
he repeats calculations he has made to determine the ulti- 
mate strength of chains having the dimensions actually in 
use, The result of his calculations corroborates actual 
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experience. It is necessary, therefore, to increase the 

masnainy sat consequently the weight, of the chains, which 
too heavy. > eee is Sanne 

safety chains they ought to be suppressed, 

should be converted simply into supplementary 

In the event of the screw couplings being 

‘would be replaced by the chains, which are of sufficient 

strength to resist the traction, but not the sudden shocks 

to which they are now exposed, 


NOTES FROM GERMANY. 
Bonn, October 28, 1872. 
Coau ty SWEDEN. 

Your paper has several times made mention of the coal- beds 
in Skane, the most southern province of Sweden, and the 
great expectations connected therewith. As I had occasion 
this summer to subject the Skanian coalfields to a rather 
close survey, permit me to say a few words about them. 
Since my visit to Sweden, the Royal Swedish Geological 
Survey has published on the subject a very elaborate paper 
by its member, Herr Edward Erdmann, son of the lete 
Swedish geologist, Abel Erdmann, “ Beskrifning éfver 
Skanes Stenkolsfiérande Formation,” with a geological map 
and four plates, containing the plans and diagrams of the 
existing coal mines, which paper entirely supports the 
opinion that I had come to before its publication. The coal 
formation of Sweden belongs to the Liassic system, and only 
occupies a proportionally small area of the province of 
Skfne, whilst by farits largest surface is covered by Meta- 
morphic, Cambrian, and Silurian rocks, which underlie the 
coal strata, and to a small extent by the more recent Creta- 
ceous system. The older rocks surround two distinct basins, 
filled with coal-bearing strata. The northern basin extends 
round the town of Helsingborg, and probably reaches below 
the Ore-Sound to the Danish island of Sealand, round Elsineur, 
where actual trials to reach these strata below the chalk by 
means of bore-holes are under progress. The southern basin 
stretches from the town of Ystad on the Baltic, like a narrow 
wedge, N.N.W. between the Silurian strata, and is separated 
from the former basin by a ridge of new red sandstone 
about five miles wide, while towards S.S.E. it probably goes 
below the Baltic as far as the Island of Bornholm, where 
the same coal-bearing}strata are known on the surface. The 
northern coalfield is the more important of the two, contain- 
ing the collieries of Higaniis, Billesholm, Bosarp, Vallakra, 
Helsingborg, Palsjé, and Raus, while in the southern basin 
coal-beds are only known at Stabbarp, near the railway 
station of Eslif, and near Réddinge, north of Ystad, where 
two small seams crop out at Kurrem@lla. The coal-beds of 
Héganiis were known since the beginning of last century, 
and have been worked on a small scale ever since, both jor 
the extraction of coal and the underlying clay, which is 
used at the brickworks and potteries of that place. The 
upper seam, however, is only 6 in. to 1 ft. 6 in., the lower 
4 ft. 6 in. thick, but contains four layers of shale; at Billes- 
holm three beds are known of 8 in., 2 ft. 8in., and 2 ft. 
5 in. in thickness ; at Bosarp one only, 1 ft. thick ; at Val- 
likra one of 1 ft. 6 in. ; and at Helsingborg two of 1 ft. each. 
The most important discoveries are those made recently in 
the bore-holes of Raus, south of Helsingborg, when in 
575 ft. depth a seam of 8 ft. clean coal, and at 611 ft. 
another of 3 ft. overlying 14 ft. of bituminous, shale were 
discovered. In the southern basin at Stabbarp five beds of 
1 ft. 5 in., 1 ft. 10 in., 2 ft., 2 ft. and 1 ft. 2 in., have been 
discovered. The boring results at Raus have caused great 
excitement, and the coal fever is still in existence in Sweden. 
The coal being generally of no superior quality, nobody 
would think of working these beds in England, perhaps with 
the exception of the 4 ft. seam at Hiéganiis, and the 3 ft. 
and 8 ft. seams at Raus. This is in short the importance of 
the much-talked-about coalfields in Skane. 

Fiat Sreev Ropzs. 

Some mining engineers have of late expressed a rather 
unfavourable opinion on flat ropes generally, and on flat 
steel ropes especially, so that it is of importance to hear the 
evidence of a well-reputed coal-miner, Director Menzel. of 
the Brtickenberg Coal Company, near Zwickau, in Saxony, 
on this important subject. The Briickenberg coal-pit is 
806 metres deep, viz., 578 metres from the sheaves to level 
1, 634 metres to the so-called medium level, 709 metres to 
level 2, 770 metres to level 3, and 806 metres to level 4. 
The great depth of the mine made it necessary to provide 
strong and light pit ropes, and two flat steel wire ropes,’ 
made by Felten and Guilleaume, of Cologne, Prussia, were 
rocured accordingly. Each rope is 124 millimetres wide, 
23 millimetres thick, 894.6 metres long, and weighs 5 tons 
13 ewt., or about 12.5 1b. per metre; it is composed ‘of 
seven round ropes, which are spun of four thin ropes, each 
thin rope being again composed of seven wires and a hemp 
core. ‘The serving band, which keeps the seven round ropes 
together, consists of three parts, each containing four wires, 
gauge No. 14. The breaking load of each wire was 1080 lb., 
and of the whole rope 2116.8 ewt, or above 105 tons; and 
as the maximum load which it has to bear from level 4 is 
only 203.8 cwt., it consequently offers a security of ten 
times the required strength. The ropes were in use for 426 
days, and during that time they haye borne ; 
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The winding drams in use are flat, and the minimum dia- 
meter of the coiled rope is 4.48 metres, the maximum 
5.95 metres, while the sheaves or pulleys have 4.70 metres 
diameter. The original cost of both ropes was 967/. 11s. 3d., 
the cost of keeping them in repair (greasing, &c.), 
771, 8s. 44., or total, 1044/. 14s. 7d. If this cost be divided 
by the number of working days and the weight borne, it 
gives a cost of 21. 8s. 9.8d. per diem, or 2.06d. per ton., 
When the ropes were taken off the drums, after 426 days’ 
running, they were found to be quite intact, with exception 
of the serving band, which had to be renewed, and since 
then they are kept in reserve. The above figures give 
evidence of the great economy and safety which well-made 
and well-attended flat steel wire ropes afford for winding 
in deep pits. 


NOTES FROM VICTORIA, 
Mexsourne, August 12, 1872. 
; , Siitixe up or Hosson’s Bay. 

Some short time ago a Royal Commission was appointed 
to inquire into the cause of the silting up of Hobson's Bay, 
and in the report presented by them to the Government it 
was stated that the chief cause of the silting up on the 
Williamstown side arose from the fact of the river Yarra 
having been diverted from its original channel. In reply 
to this report, Mr. W. W. Wardell, “M.LC.E., Inspector- 
general of Public Works, remarks, in a paper lately pre- 
sented to Parliament, that; while no doubt the shoaling of 
the shore has been accelerated by the diversion of the river, 
yet that, as it was necessary to increase the depth of water 
in the river in order to enable vessels of a larger draught 
than before to navigate it to the Melbourne wharves—and 
the rocky bottom in its last channel rendered its being 
deepened there impossible—the diversion was unavoidable. 
The work was, in the first instance commenced under the 
direction of Colonel Pasley, R.E., with the concurrence of 
Colonel Clark, R.E., and Mr. Wardell himself quite endorses 
its expediency; he adds, also, that the cost of dredging is 
inconsiderable in comparison with the advantages derived 
from the diversion. 

Excuance or Sirver Corms At tHe Vicrortan Most. 

Ten thousand pounds’ worth of new silver coin having 
lately arrived from England, the following regulations 
have been adopted for the exchange of worn for the new 
coin: 

1. That the nominal value of each of the parcels of coin 
to be thus exchanged shall be not less than 20/. 

2. That in each case the new coin be exchanged for the 
worn in the following proportions, viz., florins and half- 
crowns, sixth-twelfths; shillings, five-twelfths; sixpenny 
and threepenny pieces, one-twelfth. 

Tue Portianp Rariway. 

The promoters of this sch having 
standing orders of the Legislative Assembly (with the ex- 
ception of those rules that apply to the deposit of 10 per 
cent. of the capital of the company with the treasurer of the 
colony, and the providing of a subscription contract), have, 
after an interview with the chief secretary (Mr. Francis), 
agreed to deposit a sum sufficient to assure the Govern- 
ment of the bond fides of the undertaking, and to modify 
the route of the line by leaving out the branch from Branx- 
holme to Hamilton. The question of the suspension of 
the standing orders will come on next Wednesday, the 
14th inst., and will in all probability be agreed to by the 
House. 











Government Raitway EXTEnstons. 
The following sums have been voted by the Legislature 
towards the construction of new lines of railway authorised 
by the Railway Construction Act of last year: 


Construction of a line of railway from Bal- 


larat to Ararat... ins on --- 92,000 
Construction of a line of railway from 
Castlemaine to Dunolly .,. ons eo 92,000 
Construction of a line of railway from Bal- 
larat to Maryborough _... ese .» 46,000 
Total for surveys, construction, plant, 
urchase of land, &c., for the year, 
872-3 wn ase ‘ oe --. 230,000 


So defective were some of the surveys made for these 
lines by gentlemen appointed by the late (Duffy) ministry, 
that it is questionable if they can be carried out as quickly 
as was hoped; much of the work will have to be done 
over again. 

OveRLAND TELEGRAPH. 
land line, thanks to the energy and perseverance of 

. Todd, the South Australian superintendent of tele- 
graphs, has now only a break of 50 miles unfinished, and 
this is every week crossed by a horse express, communica- 
tion with Port Darwin taking four days from Adelaide. 
The white ants are very destructive in the interior, and 
iron are to be, if they have not already been, ordered 
from England to replace those injured by these pests; the 
submarine cable from Port Darwin to Java is still inter- 
rupted, although the company’s repairing vessel has been 
some time searching for the cause of the accident. 

TASMANIAN Raruways. 

It is stated that some 800 men are shortly to be engaged 
to commence the main line of railway; this, however, must 
be incorrect, as the surveys and sections are not yet com- 

A first payment on account hag been made by the 


complied with the | ¢ 


company has never been legally in the colony. 
The Launceston and Western line is to be put in order 
again, and trains are once more to run over this most un- 
fortunate of railways. 


Tue Gauee Question ty VicrortA. 

Parliament has decided to adopt the 56 ft. 3 in. gauge. 
Additional evidence (chiefly from American engineers, 
amongst others Sir George Laidlaw, Mr. Wragge, Mr. 
Sandford Fleming, Mr. Gooderham) was received by the 
last mail. Sir George Laidlaw strongly advocates the 
8 ft. 6 in. gauge, and does not imagine any serious incon- 
venience would happen if change-gauge cars were used. 
Mr. Fleming, however, says, in referring to Victoria, “ I 
very much doubt the expediency of making a change.” 
When too late, the country will wake up to the evil it is 
now perpetrating. 


FOREIGN AND COLONIAL NOTES. 

wig eis pepe Or wate extensive coal deposits have 

been discor near Oakland, California, and some enter- 
rising citizens of San Francisco are interesting themselves 
in their development. 

The Dardanelles.—H.M.S. Shearwater, Captain Wharton, 
has returned to the Dardanelles, after a temporary absence, to 
resume the survey of the straits for chart-soundings below 
the castles of Tchanak-Kaleh, having already effected the 
survey above that point. When this survey is completed it 
will necessarily be of very considerable value to the maritime 
interest of all nations. 

A Turkish Ironclad.—It has been decided in principle that 
a large ironclad shall be built in the Turkish 1 perial 
Arsenal, and that the iron and coal used in the construction 
of this vessel shall be of Turkish origin. The estimates sub- 
mitted to a recent meeting of the Admiralty Board amounted 
to 320,0007., but this total is expected to be reduced. The 
Heraclia mines will furnish the coal, and the iron is expected 
to be obtained from a vein of red hematite lately discovered 
near Beicos. 

Tasmanian Main Line Railway.—The surveys required in 
connexion with this line have been actively proceeded with, 
and the company a to be anxious to proceed with the 
works as energetically as possible. On the 24th of July; the 
Government paid over to the representatives of the company 
a first instalment of the interest falling due on the sum de- 
posited for the construction of the line. The works are ex- 
pected to be commenced early this month (November). 
A naam has been engaged on a route vid Jerusa- 
lem, many difficulties occurring in the routes vid the Jordan 
and Constitution Hill. Nearly the whole of the distance be- 
tween Tunbridge and Evandale, on the northern side, has been 
staked. The same may be said of some miles commencing at 
Hobart Town. . 


Water Power of the Richeliew.—A report has been issued 
by Mr. C. Teese C.E., on the water power of the Richelieu at 
bly. . Legge su ts three dams, which will fur- 
nish 93 hydraulic lots, with an aggregate power of 18,392 
horses, or an average of 198 horses for single factory 
which might be established. He values the hydraulic lots at 
1000 dollars each, and the rent of horse power, 8 dollars per 
annum for each horse, forming a revenue of 153,646 dollars, 
while the interest on cost of dams, repairs, and deteriorations 
he calculates at 42,540 dollars per annum, showing a surplus 
of profit, equal to 33 per cent. 


Omnibuses in Paris.—The number of omnibuses worked 
by the Paris Omnibus Company, in the week ending Oc- 
tober 20, was 636, as compared with 574 in the correspond- 
ing week of 1871. The average number worked to October 
20 this year was 646, as compared with 497 in the correspond- 
ing period of 1871. The receipts have increased this year to 
the extent of 192,5561. 

Pacific Steamers.—The Pacific Mail Steamship Company 
has purchased five of the steamers of the North Pacific Trans- 
portation Company, and has assumed the control of the 
coast routes of California. The British Pacific Mail Com- 

y has completed three ocean steamers, to run between 
i Francisco and Hong Kong, and a fourth steamer will 
soon be ready for service. This new line, it is expected, will 
reduce the present rates of freight and passage money, and 
will obtain a portion of the tea trade. 

Coal for the Grand Trunk.—The directors of the Grand 
Trunk Railway of Canada have contracted for the delivery 
next year of 40,000 tons of coal from Nova Scotian mines. 


R ys-— Four months of labour have sufficed 
to complete a section of railway 84 miles in length from 
Tebataldja to Tchorlu; and the last rail of the [apa ennjers 
way having been laid, an inaugural excursion took place on 
Monday, September 30, under the auspices of Mr. Wilem, 
Government In r-General, and Messrs. Cottard and 
Harlingue, the former engineer-in-chief, and the latter 
resident engineer on the works. Two viaducts of solid 
masonry, and 28 metres high, occur upon the section, the 
object being to attain the plateau of Hassan Khan by the 
easiest possible incline. 

Train Mileage on the Grand Trunk.—The cost per train 
mile run on the Grand Trunk Railway of Canada in the first 
half of this year was 83.36 cents so far as.the locomotive 
department is concerned. The corresponding cost last year 
was 29.06 cents. 

Californian Canals.—A system 
jected in California by which the 
valleys ing the Pacific can be 
water. quantity 
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of canals has been pro- 
products of the fertile 
to ti 


latel i 
21,250,000 \. 
immense crop, and it is thought that the cost of the pro- 
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Posed canal system would haye been nearly covered in the 





present year by the gain to the farmers in having at hand 


ready means of cheap transportation. In dry seasons the 
canale would supply water for sign. Perhaps next year 
— may not be able to in such an extraordinary 
harves 


Trade of San Francisco.—The Asiatic commerce of San 
Francisco is growing quite as fast as had been anticipated. 
Already the Paper trans-continental railroad facilities are“ 
strained to their utmost capacity during the tea season. 

The French Iron Trade.—In the first eight months of thie 
year France ex cast and wrought iron to the extent of 
138,687 tons. is total exhibits a large progress, France 
having been doing a capital trade this year upon the leading 
European markets. 








NOTES FROM SOUTH YORKSHIRE. 
SHErrretp, Wednesday. 

oa New Lines of Railway.—lIt is stated that the 
, Sheffield, Lincolnshire Railway Company 
intend to apply to Parliament next session for powers to 
construct a new line from their existing station at Kiverton 
Park to Chesterfield. If this should be done, the line would 
take for a portion of thé distance the working canal route 
between the two places, and would give the 8 id Com- 
pany a share in the mineral traffic, most of which at present 
oe Midland Company. It is also stated that the 
idland Railway Company contemplate the construction of a 
new line from ord to Halifax, and thence on to Man- 
chaster, in opposition to the existing routes of the Lan- 
cashire and Yorkshire, and London and North-Western 

Companies. If made, this would be the shortest route. 


A Strike Settled at Edmund's Main Colliery.—A strike of 
the top men employed at the Edmund’s Main Colliery, near 
Barnsley, took place last week and lasted four days, throwing 
nearly 300 men out of employment. The demand for an 
additional 15 per cent. made by the men, was at first refused 
by the employers, but a compromise terminated the dispute 
satisfactorily. 

The Fire at Darfield Main Colliery.—All work is of neces- 
sity stop) at the Darfield Main Colliery, and water is still 
flowing down the cupola shaft in order to “ roof” the work- 
ings. These are very extensive, as much as 1000 yards in one 
direction’ from the shaft bottom baving been got. One of the 
effects of the water breaking into Darfield Main—and the 
only favourable feature in the case—is, thatthe new shaft at 
Mitchell’s Main Colliery, néar Oldham Junction, has been 
thereby cleared, after having been laid by for a time owing 
to the sinkers having been flooded out. This is somewhat 
singular, as the pit, last named, isa mile or so from Darfield 


Chesterfield and Derbyshire Civil and Mining Engineers’ 
Institute.—At a meeting of the Council of the Chesterfield 
and Derbyshire Institute of Civil, Mining, and Mechanical 
Engineers, held at Chesterfield on Saturde ,» and at which 
there was a good attendance, it was resolved that a com- 
mittee, to consist of Messrs: Charles Binns, A. Barnes, G. 
Booth, A. Carrington, T. Carrington, Reverend I. Mello, 
Charles Seely, junior, M.P., and others, be appointed to 
obtain plans and estimates fora building of the kind pro- 
posed in the report of October 5, and that subscriptions be 
obtained for paying preliminary expenses, &., the meeting 
also requested the committee to obtain information as to suit- 
able building being obtained in Chesterfield for the purpose 
of commencing a system of edueation, technical and other- 
wise to ns who will afterwards become managers of 
mines, in order to fulfil the obligations exacted by the Mines 
Act of 1872. 


The Japanese Embassy at Sheffield and Bradford.—On 
Monday, ‘‘uesday, &c., the various members of the Japanese 
Embassy, attended by Sir Harry Parkes and other gentle- 
men, Visited the Cyclops Works (Cammell and Company), 
and several other of the larger Sheffield establishments and 
witnessed various manufacturing p . They appeared 
to be intelligently appreciative of what they saw. Last 
week they visi Saltaire, and other works in and near 
Bradford. 


The Proposed Duty on Spanish Iron Ore.—The Sheffield 
and Cleveland iron trade learnt yesterday, by telegram from 
Sir John Brown, who is in Spain, that the Spanish Govern- 
ment will not impose any duty on the exported iron ore, it 
having been discovered that an existing Spanish law forbids 
any such tax until 1880. A gentleman recently returned 
from Spain describes Bilbao as presenting a wonderful spec- 
tacle of activity, and that the mountain is literally one 
block of iron ore 700 ft. in height. The Bilbao Company's 
line is three-fourths completed, and about 40 ships are now 
in the harbour awaiting cargoes of ore. 


New Railway Sidings at Shefield.— The Manchester, 
Sheffield, and Lincolnshire Railway, who are just now suffer- 
ing from an enormous influx of traffic from all quarters, are 
about to widen their girder bridge over Brunswick Road, 
Sheffield, by-45 ft., so as to give ad:litional siding room. The 
ieve, to be put in hand at once. 





work is, I 








Sram on CaNats.—A steam canal boat recently landed a 
full freight at New York city in 137 hours from Buffalo, a 
little less than five and three-quarter days, and five days 
sooner than the trip could be accomplished by horse power. 
In Virginia there is in successful operation a (the 
Albemarle and Chesapeake) constructed since 1865, intended 
exclusively for the propulsion of boats by steam. The most 
vulnerable parts of its slopes, or embankments, were covered 


tide | with fertile soil, so as to improve ve; ion, which has now 


grown to such an extent as to be very best barrier to 
resist the action of the water displaced by steam vessels. In 
Se ee of trees and other vegetable matter 
foae d purposely left, so as to form a protection to the 
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THE NORTH SEA SHIP CANAL. 
(Continued from page 280.) 
Tue excavations and earthworks necessary for the con- 
struction of the canal are very considerable, as will easily 


<. 

















only 71.5 cubic yards, are now necessary, 

embankments have to be built for a considerable distance 
through much deeper water than formerly. With this 
method of construction and the greatly increased demand 


Fig. 3 














be understood from the figures given below, but in May | 
last more than half of the excavation had been finished. | 
The quantities of earth which have already been removed, | 
and which had to be taken away at the time just mentioned, | 
are as follows: 





Work done 
up to May, 
1871. 


Total 
quantity. 





cubic yards 
4,172,850 
230,520 


eubic yards 
6,123,000 
334,100 
1,569,100 
3,270,800 
1,735,500 


Cutting near Velsen 

Cutting at Buitenhuizen 

Main canal in Wykermeer 
Main canal in the Y 

In the side canals eee eee 


2,619,240 








Total excavating 


and dredging 
wor eee 


«-.| 18,082,500 


| 7,022,110 








To these quantities had to be added about 1,560,000 | 


cubic yards for the deepening of the North Sea port.* 

Of the quantity excavated from the cutting near Velsen, 
2,340,000 cubic yards were deposited at the sides, and 
1,820,000 cubic yards were transported to the Wykermeer 
and to the Y, in order to be used there for the embankments 
of the canal, the construction of which, at least to the 
height of the average level of the water, preceded the dredg- 
ing work, and the material obtained from dredgings were 
only available under certain conditions for building these 
embankments, The excavation, consisting chiefly of sand, 
is carried away from the cutting upon railways by contrac- 
tors’ engines, mounted upon four small wheels, and having 
upright boilers. Until the year 1868 an arrangement was 
adopted by means of which the railways for the transport 
of the excavations ran from the cutting to the furthest end 
of the embankments of the canal, which, being constantly 
extended by the accumulating spoil, formed an advancing 
formation for the railways. Such an arrangement had, 
however, many disadvantages—the necessity of making 
the embankments of sand of such a width and height that, 


besides the lines of rails, sufficient space could be obtained | 


for sidings and points, which had often to be altered, and 
that they remained above water during very high tides—a 
section of bank was thus required much larger than that 
necessary for the dykes of the marshes (Polderdeiche) or 
the towing-paths. 
gress in the construction of the embankments, which was 
further retarded because the ballast wagons had to be re- 
moved tothe end of the embankment by horses. Another 
disadvantage of this manner of transport lay in the diffi- 
culties of using sand from the cutting with the material 
dredged from the Wykermeer and the Y for the construction 
of the embankments. Finally, the transport by means of 
locomotives became almost twice as costly as when it had 
been effected by ballast lighters, a mode of transport which 
might have been substituted for the trains at the east of 
Velsen. 

The contractors endeavoured to accelerate the progress of 
the embankments, which forms one of the most difficult of 
the entire works, by erecting staging floating upon caissons, 
and placing them along the sides of the embankments. 
The locomotive brought the ballast wagons upon this 
staging, from which they could be unloaded direct. Never- 
theless, the other disadvantages of this arrangement re- 
mained, until the contractors resolved, in 1869, to provide 
4 steam-tugs and 72 large ballast-lighters, and to construct 
at the side of the Dutch railway near Velsen, on the 
northern and southern banks of the canal, permanent dis- 
charging lines, the piles of which were placed at such a dis- 
tance apart that the lighter could be placed between them 
immediately below the ballast wagons, which are discharged 
at once into them. Since that time, the embankments for the 
canal have not been made larger than the normal section re- 
quires. Whilst under the previous system one metre forward 


* An error occurred in our last article on the North Sea 
Canal. ee 279, thirty-one lines from the bottom of 
third column, for “ yards” read “acres.” —Ep. E. 





The consequence was a very slow pro- 





on the material dredged, the cutting at Velsen produces an 
excess of spoil, which will be found useful in the formation of 
the new railway station in the Y at Amsterdam. _ By virtue 
of an agreement made witb the sanction of the association for 
the construction of the canal between ‘the contractors and 


- | the Government, some of the ballast trains are now brought 


from Velsen direct to Amsterdam, in order to use some of 
thespoil from the cutting ata place distant more than 


| 12.4 miles from it. 


The channel of navigation through the Wykermeer and 


| Y, and of the corresponding side canals, are made between 


the embankments on each side entirely by dredging. The 


| 4. steam dredgers used for that purpose were all built upon 
| thesame plan, the two smaller ones by Tilken Pére and Co., 


La Bovery (Liittich), and the two larger ones by William 
Simons and Co., London Works, Renfrew. The iron 
vessels of the latter are 120 ft. long, 24.9 ft. wide and 
12.5.ft. deep, and are constructed in such a manner, with 
flat bottoms, that the draft when fully loaded is 4.9 ft. 

The bucket frame, 72.16 ft. long and 5 ft. wide, is made 
of wrought iron, and moves in a slot parallel to the longi- 
tudinal axis of the vessel, but placed a little out of the 
centre towards the starboard side; the bucket axle with the 
chain drum is supported by strong wrought-iron brackets 
at both sides of this frame, the lower end of which is sus- 


| pended from another wrought-iron bracket by means of a 


powerful tackle with four pulleys. Withthis arrangement 
the dredger works in a depth of water of 27.16 ft., and the 
material is discharged ata height of 24.6 ft. above the sur- 
face of the water. The chain drum receives its motion from 
an upright shaft, which is driven from the engine through 
conical wheels and a friction coupling, and which also 
transfers motion by means of conical wheels to the bucket 
shaft. The 36 buckets, each containing 0.26 cubic yard, are 
constructed with wrought-iron backs in such a manner that 
they form one piece with the links of the chain. Each 
dredger is manned with 10 hands, with relief gangs for the 
day and the night duty. In order to ascértain the amount 
and the character of the work done, soundings are taken at 
regular periods over the whole line of the canal, and if 
accumulations of sand are found, as was frequently the case 
to some extent during the year 1868 at the cutting of 
Buitenhuizen, they are deducted from the former calculation. 
From the Ist of April, 1868, to the 3rd of October, 1869, 
the fuur dredgers worked fourteen months, day and night, 
and excavated a total of 1,045,200 cubic yards of clay, and 
equal to 748 cubic yards per day. In what proportion this 


| quantity is divided between the large and small dredgers can. 


not be stated, though the working time was nearly the same 
for both. 

The material excavated by the dredgers, and which con- 
sists chiefly of clay and sand, is carried, according to its 
condition and the existing state of the work, either behind 
the embankments of the canal, where it will remain after 
the draining of the Polder, or it is mixed more or less with 
the sand from the cutting, and employed for building the 
embankments. The transport of this material from the 
dredgers to the places behind the embankments, or to 
where it is mixed with the sand from the cutting, is not 
effected by means of ballast lighters, but direct, and forms 
one of the most interesting features of the plant employed 
in the execution of this great work, especially because the 
arrangements adopted allow of the excavation being carried 
on with comparatively small power uninterruptedly day 
and night, entirely independent of the direction and force 
of the wind, which often hinders the mancuvring of the 
loaded lighters. The transport is effected either by the force 
of the water, or through a special mechanical contrivance ; 
the first method is adopted if the material has simply to be 
removed, whilst the other method is applied if the further 
use of the material is necessitated. The of the 
material by means of the water is effected by two systems, 
by dilating the excavated matter in an open channel, or by 
a strong current in a closedtube. The open channel is used 
if the dredger works near the banks, and was especially useful 
in the side canals, where the small width of the banquettes 
allow the dredger to approach near the sides. As shown 
in the above sketch, the channel passes, with an inclina- 





dredger, throws a continuous jet of water at the mouth, 5, 
into the channel, and floats the dredging material to its 


place of destination, 
: (To be continued.) 


———SSSanan0a@a===== 
NOTES FROM THE SOUTH-WEST. 
Newport Alexandra Dock Gates.—Mr. Abernethey, C.E., 
has deputed Mr. W. J. Bebell, shipbuilder, Gloucester 
brother of Mr. J. Wilson Bebell, of New to construct the 
new gates of the Alexandra Docks, their construction 
will commence at once, 


Plymouth Iron Works.— Great suffering havi 
caused to the numerous firemen and others employ 
Plymouth Iron Works, Merthyr, thro a len 

page of the works from the want of coal, 


43 per cent. advance, in addition to 85 per 
granted to them, have relinquished their 
commenced working. 

Coal Mining in the West.—Strenuous efforts are just now 
being made by the colli i in the neighbourhood 
of Bath and Bristol to abolish i 


= around Bristol what i 

for a time been in operation 

wate fashion te eond up 

per man, the output was 

to this system the proprietors 

have given upwards of 1000 men in 
that, ales they abandon the “ stint” 


Penclawdd.—The workmen em 
and Tin-Plate Works, Pencla’ 
their employers at a substantial di 
successful starting of their new works. 
Union Steamsh Conpens*See fe 
the company’s shine their stations : 
300 horse power; Danube, 2039 tons, 
European, 2242 tons, 350 horse 


wer—on intercolonial station. African ( 


ry Kabir (abs 

; (about), 1000 tons, 120 horse power ; 

about), 400 tons, 50 horse power; Zulu (about), 1000 

30 horse —building. R lengthening and 

fitting. bom, 1164 tona,160 horse power-—tatesion epate obi 
Welsh Steam Coal.—A meeting of Welsh steam coalowners 

at Cardiff has resolved to reduce the price of steam 

perton. This step was taken in view of the general fall 

price of coal throughout the country. 





‘alley.—The house-coal collieries 
Rhondda Valley, who, on the Ist ult., asked for an advance 
agreed, ata meeting, held 


ton, 
on , to w their notices and 
colliery to consent to the constitution 
with a view to an amicable adjust- 
ment of the dispute. 
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RECENT PATENTS. 


following fications of completed 
ssuhne the peer 1871, and that year should be given 


at 


: 


atent Office, Chancery-lane. 
2149, 1s. 4d.) Sir Joseph Whitworth, Bart., of 
Manchester, patents arrangements of breech-loading me- 
chanism for ordnance, which we illustrated in a recent 
number, and which, therefore, we need not describe here. 
(No. 2181, 84.) Edward Jones, of the Caerphilly Iron 
and Wagon Works, South Wales, patents constructing 
beaters to cotton gins, with portions of the blades 
inclined in one direction, and other portions inclined in a 
reverse direction, the object being to avoid the tendency 
to drive’ the cotton towards one end of the leather roller, 
which occurs when the blades are all“inclined the same 


C 


way. 

(No. 2198, 10d.) John Adams, of Landport, Portsmouth, 
patents constructing steam boilers so that the combustion in 
their furnaces may take place under pressure, the air being 
forced into the furnace, and the products of combustion 
being discharged into the boiler below the water line. 
This is an arrangement which has been often proposed ; it 
originated, we believe, with Richard Trevithick. 

(No. 2218, is.) John Henry Johnson, vf 47, Lincoln’s- 
inn-fields, patents a somewhat complicated arrangement of 
combined feed-water heater and boiler-feeding apparatus, 
of which we cannot give a description within the space 
available here. 

(No. 2220, 10d.) James Barr, of Bristol, patents, as 
the agent of Alexander Young, of Balmain, Sydney, New 
South Wales, propelling vessels by discharging jets of water 
below the water line through jets or nozzles passing through 
the vessel’s bottom at an angle of 45 deg., “ or at any angle 
approximate thereto,” by means of centrifugal pumps. 
This is certainly not a promising arrangement. 

(No. 2223, 8d.) George Watson, of Plaistow, patents a 
form of dead weight safety valve for marine. boilers, in 
which the seat is formed in a sphere which is capable of 
turning in a stuffing-box, so that under the action of the 
weight the valve .seat may be kept horizontal as the 
vessel rolls, The annexed sketch explains the arrange- 





ment. We fear that the stuffing-box could not be relied 
upon to allow the sphere at all times to work freely, and 
we are inclined to doubt if there is anything gained over 
the arrangement of spherical valve loaded by a dead 
weight hung to it within the boiler, proposed very many 


years ago. 

(No, 2228, 6d.) Frederick Arthur Paget, of 1, Seymour- 
chambers, Adelphi, and John Willis Asher, of 2, Brooklyn- 
villas, New Wimbledon, patent arrangements of refrigerat- 
ing machines in which the cooling effect is obtained by 
the expansion of air which has been previously compressed 
and cooled while in the state of compression. The novelties 
claimed t in the details of the arrangements em- 
ployed, but space will not permit us to describe these 


©. 2248, 1s.) Henry Young Darracott Scott, of 

patents his method of treating sewage so as to ob- 

tain from it. useful products, such as manure and cement, 

&c. We shall have occasion shortly to speak at length 

concerning General Scott's process, and we need not, there- 
fore, describe it here. 

(No. 2257, 10d.) Hermann Hirsch, of 20, Northumber- 


patents are all 
ordering them, at the annexed prices, from the Great 


New Town, 
metal pipe by flang 
or flanges thus fo: 


in these plans. 
(No. 2268, Is, 


SY S 









flue boilers. According to these plans the flues of such 
boilers, instead of extending through the boilers from end 
to end are made in two parts, and the products of combus- 
tion from the furnace pass out laterally through suitable 
short flues, or tubes, into flues in the brickwork setting. 
These flues conduct the gases under the boiler to the rear 
end of the latter, where they re-enter the internal flues and 
are led back again towards the front end, eventually escap- 
ing through lateral openings in side flues, as shown by the 
annexed outline sketch. The patent also includes apply- 
ing air gratings to the sides of the firegrates of internally 
fixed boilers, as shown in the annexed Figs. 2 and 3. 

(No. 2270, 1s. 4d.) Robert Saunders, of Croydon, patents 


between, and connected so as to move together. 
greatly doubt whether there is anything novel in these ideas. 
The patent also includes a proposal to prevent damage to 
the banks of canals, &c., by the waves produced by passing 
vessels, by placing on each side of such vessels movable 
hollow screens with deep keels, these screens being con- 
nected to the vessels by booms, so as to be carried along 
with them. This does not appear promising. The posi- 
tions of the screens are in some cases to be made adjustable, 
so that they may be used to assist in steering the vessels. 
(No. 2273, 10d.) James Wright, of Rochester, patents the 
arrangements for forming foundations under water, which 
we illustrated and described on page 270 of our last volume. 
(No. 2286, 10d.) George Little, of Rutherford Park, 
New Jersey, U.S., patents means of arranging electric 
circuits so as to leave copies of a message at several stations, 
and only employ one main line wire without local circuits 
or batteries, the surplus electricity passing from the end of 
the main. wire to earth, and so clearing the wire. The 
patents also refers to so arranging the batteries and circuits 
in relation to the transmitting instrument, that when the 
transmitting circuit is broken a reverse circuit is brought 
into action to clear the line. Details of the apparatus em- 
ployed are also included. 

(No. 2289, 8d.) Ernest Bazin, of 73, Rue Taitbout, 
Paris, patents a mode of raising sand or silt from the 
bottom of rivers, &c. According to these plans a vessel 
containing a receiving tank is furnished with a long flexi- 
ble tube reaching down to the bed of the river, this tabe 
being, if necessary, furnished at its lower end with agitators 
for stirring up the material to be lifted. The tube enters 
the vessel and delivers into the tank some distance below 
the water line, and under these circumstances there is a flow 
into the vessel through the pipe due to the head above the 
point of delivery. This flow it is proposed to make use of 
to carry up the silt mixed with the water. From the 
receiving tank M. Bazin proposes to pump the mixed 
water and silt into another vessel fitted with tanks and 
filters, the arrangement being designed to retain the silt and 
allow the water to be discharged. 

(No. 2301, 1s. 2d,) Hesketh Hughes, of Homerton, 
patents a complicated arrangetnent for the nuts 
on fish-plate bolts; and at the same time holding the heads 
of the bolts. The employment of a small spur wheel and 
pinion, a worm, and a worm-wheel, &c., for the purpose of 
turning a nut may be ingenious, but we fear that in most 
cases an 0 spanner will be preferred. 

(No, 2303, 1s. 4d.) Alfred Welch, of Southall, patents 








arrangements of cattle truck fitted up with means for 
supplying the animals with food and. water on the road. 


(No, 2263, 10d.) William Webb, of 17, Evelyn-street 

Deptford, patents jointing lead and other soft 
out their ends and pressing the lips 
together, by means of suitable loose 
collars or flanges connected by bolts. We see nothing new 


2d.) James Edge, of Bolton-le-Moors, 


SSS 


patents modified arrangements of Cornish or other internal | 


The arrangement appears to us to be too complicated for 
practical adoption. : 

(No. 2813, 1s.) Sir William Fothergill-Cooke, of Brank- 
sea Lodge, Tooting, patents arrangements for working’trains 
by rope haulage, these arrangements being specially in- 
tended for use on underground lines. We could not describe 
the details of thes plans briefly. 


So 


FALLING BODIES. 


To Tue Epitor or Encrngenrine. 

Srr,—Deschannel’s “‘ Natural Philosophy,” by Professor 
Everett, is before me. Upon reading the pter on’Falling 
Bodies it occurred to me that the following mode of argu- 
| ment and illustration, along with the arithmetic, might 
simplify the matter, and be more easily attainable to some of 

our readers. If you think so, please give it a place in 

NGINEERING, which has become a book of tuition and 
reference to many of them. I think the mode original; but 
if not, it may be none the less useful to those who have not 
previously found it, and for whom I write. 


T. R. Wrosper, 
Pentewan Port, October 11, 1872. 
1. A body falls from a state of rest, and at the end of one 
second it has acquired @ velocity of 32.20 ft.; for this second 


t)0 + 32.10 
the mean velocity is lots =16.10 ft., and therefore 


the fallen through will be 16.10 ft. also. 

2. Within the second second the body commences to fall 
with the velocity it had acquired at the end of the first, viz., 
82.20 ft. which increases as it did during the first second, 
32.20 ft., thus acquiring at the end of this second a velocity 
of 64.40 ft. The mean velocity of this second will be begin- 
82.20 + 64.40 
ning and ending velocities divided by 2= ro fh ans 
48.30 ft., and therefore the space fallen through during the 
second will be 48.30 ft. also. 





arrangements for steering vessels, these including the use of | 
double rudders, hung side by side with a water space | 
We | 





| Sail, 


8. Commencing the third second with the velocity ac- 
uired at the end of the second second, and increasing 32.20 
uring the second as before, the velocity acquired will be 

64.40 + 82.20=96.60 ft. at the end of this second, and the 
mean velocity within this second — = 81.50 ft., 
and the space travelled will be the mean 81.50 ft., and so on. 





First. | Seeond. 
fee t. 


Third. Fourth. 





feet. feet. feet. 
The velocities at 
the end of the 


first, second, | 





third, and 
fourth d 
.| 82.20 


are ... > 64.40 
The s fallen 
within them...|16.10 | 48.30 
The total spaces 
fallen ... ...| 16.10 
It will be seen 
that the velo- 
cities acquired 
are as the num- 
ber of seconds, 
viz. wes “bee 
The spaces fallen 
throughin each 
successive se- 
cond are as the 
odd numbers, 
1, 3, 5, and 7, 
viz. os 16.101) 16.103 
The total 


fallen areas the 
number of se- 
conds squared, 
orl, 4, 9, and 
16, viz... .../ 16.101 





see 


96.60 
80.50 


128.80 
112.70 


64.40 144.90 257.60 


82.201, 32.202} 32.20x3 | 32.20x4 


16.105 | 16.107 


. eee 








16.109} 16.10x6 | 16.1016 











It will be also seen that to double the time at any point 
will obtain four times the fall due to that point, thus : 

The fall for one second being 16.10, that for two seconds 
will be 16.10 x 4. 

The fall for two seconds being 64.40, that for four seconds 


will be 64.40 x 4. ‘ 

Referring to the diagram (eee next page), the vertical 
lines under each other gam igh Eigen cg represent 
Sin eeneeies Ste 90 Sars pee vertical lines falling 
t 


The 
the course of the body’s fall, its advance eastwards, 
diurnal rotation of earth; but as the point from which 
Soke Seek along the time line pon becky ob 
relative position remains vertical, as a body 
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falls from the masthead of a moving ship, it is found at its 
base. 














LINE OF SPACE 











LINE OF VELOCITIES 





il 
128.80 


The foregeing having been found appre or experi- 

ment, the following formule are formed : 

a t=time or number of seconds during which the body 
s. 

Let s=space fallen through in feet. c 

Let v=velocity acquired at the end of ¢, also in feet. 

Let g =32.20ft. = velocity acquired in one second= 
“ gravity,” g being always known, the time, space, and 
velocity may be found, if any one of them are known also. 

Ezample.—Let ¢ be known to be three seconds. 


Then¢ g=v; thus 3x32.20= 96.60, the velocity, ) 
and #@}9=s; ,, 9x16.10=144.90, the space. § 
144.90 


Again, let v be known to be 96.60 ft. 
“Té6i0™ 


Then” ,=¢; thus 6.60 =3 sec., the time, 
9g 
anda/2gs=v ; 4/2X32.20x 144.40=,/ 9381.56=96.608t., 


and ° =e; 
2 2x 82.20 
Again, let s be known to be 144.90. 


Tend] rt ; thus / 9=23 sec., the time, 


32.20 
‘ 96.60 x 96.60_ 144 99, the space. 
the velocity. 
82.20 x 32.20 
2 


Also ju’=gs: =82.20 x 16.10=518 42. 
The times, spaces, and velocities agree with the lines in 
the diagram. 

I notice with pleasure that you, at times, assume the 
 saneny of instructor, and give figures which, though well 
nown to some, and so superfluous to them, are highly a 
preciated by the many who are finding their way by eel. 
teaching endeavour. To these, an example worked out, as 
you frequently doit, in the most simple form, is worth a great 
deal of reading, and a diagram lends great help, frequently 
taking the prior place, and, indeed, the only place to those 

who cannot master the figures, and yet sufficient for them. 
The statement that the velocities are as the times, the 
as the square of the times, and the spaces for each 
time as the odd numbers, is simple enough to those who 
know it, but a mere perplexing expression to mapy who 
don’t. Whilst to trace the —— in simple terms, and 
illustrate by diagram, is to lead them to the conclusion. 
To show that the space fallen through in any second is 
measured by the av or mean velocity, is as plain as to 
say, if a man walks at rate of three miles an hour, he will 


in that time have walked over three miles of ground, and | the 


that if he started at the rate of two miles an hour, and went 


i.e.—divide the 





nor write as readily as he can tell the wage for a day and a] Q 


half’s work, or the value of a pint and a half of beer. 

Ezample.—What will be the velocity in 3 see. ? 8 x 32 ft.=96 
If the velocity is 96 ft. what is the time ? 96>3=32 
What is the space ? 16 x 3=48, and 483 =14i 
If the space be 144, what the time ? 


Mh and 9 3, 
16 3 


uotient by the first number, which 


the first mental endeavour of those 


the 
wil pradgeo itseld 
who extract the square root. 


SAFETY VALVES. 
To tue Eprror ov Eneineenine. 
1R,—I see it stated in your last number that the officers of 
Board of Trade have been making iments on the 
of steam on different parts the surface of 
‘ety valyes whilst the valves are more or less open, and the 
blowing off, and that they propose to resume them. 
Mr. Wilson and Mr. Napier, also, in their communications to 
oem, Yen Rate of steam or gases through orifices, 
we described various experiments intended to show what is 
the pressure of the fluid at various points in its passage 
through nozzles, &c. When we talk of the pressure of a 
gaseous fluid, we tacitly assume the ordin law that its 
pressure is equal in all Reectana. and this holds for all fluids 
at rest ; but I would ask how it is possible that this can be so 
"Wheat eek D of fluids 
therefore, we speak of the pressure ids in mo- 
tion, it is necessary to state in what direction we desire to 
measure the pressure. 

To reason correctly on the subject, it is necessary to bear 
this point in mind ; but a more important matter, as regards 
the experiments I have referred to, is the means taken to 

the i pressures, which, if I understand the 
statements correctly, has in all cases been done by inserting 
the end of a small tube, connected with a pressure gauge, in 
the side of the pipe or channel through which the fluid is 
passing. But it is well known that, when a fluid in motion 
passes over the end of a pipe, this touching the current, the 
fluid in motion exerts a sucking action on that in the pipe, 
and thus, in all cases, diminishes or destroys the pressure 
that would otherwise be exerted to cause an outward motion 
of the fluid through the inserted pipe. The effect of this 
sucking action, too, depends very much on the angle that 
the inserted pipe makes with the direction of the current ; 
and if the end of the pipe should, even to a small extent, 
deviate from being parallel with the current, the effect will 
be very perceptible. These considerations lead to the con- 
clusion that no dependence can be put on any of the experi- 
ments hitherto made on the pressures of fluids in motion ; 
and it is for this reason that I desire to direct the attention 
of experimenters to the subject...I think it possible that the 
difficulty might be overcome by enlarging the end of the 
pipe of the pressure gauge somewhat, and covering it witha 
diaphragm of india-rubber, which would remove the friction 
of the fluids without interfering with the transmission of 
pressure. 

I may add that I had a short time ago occasion to see a 
very convincing experimental proof of the truth of these 
remarks. cc is a thick cast-iron plate, with a hole about 
34 in. diameter in it, through which air from the atmosphere 








YY 


into a chamber communicating with a chimney, and 
in which, of course, there is less pressure than in the external 
atmosphere. tee know the amount of the difference 
of pressure, I passed ugh the hole, h, the end of a small 
flexible tube, connected with a very delicate vacuum gauge. 
I soon found that I could get any indication I liked, from 
nothing up to a maximum vacuum of about jin. of water, 
according to the direction in which the end of the flexible 
tube happened to incline, and, in short, that it was in vain 
to attempt to measure in this way the pressure impelling the 
air through the hole. 
London, October 29, 1872. D. T. 


PROPOSED BREAKWATER FOR MADRAS. 
To Tus EpitTor or ExertxeeRino. 

Srr,—If you can find room for a few remarks on the above 

subject you will confer a t favour on me. An article in 

our late issues just tou upon a scheme that I, in con- 








unction with Mr. Wells, forwarded for a breakwater for | i 


adras, to the Government of that Presidency. When it 
was transmitted Mr. Wells was in Russia, so that Iam alone 
responsible for any crudeness of design. The pri how- 
eves, Shed 1 sae ore eee Ses See, 5 ene 
patented in 1865, is 
Construction of 





for the two 9 sec. by the space of one | thoro’ 


7, Pall Mall, October 23, 1872, 





PROVISIONAL PATENT PROTECTION, 

S Divsligs aol tamale’ a a 

1R,—Di y; correspondence, I am an 
plicant for Cage for about the twentieth A 
oe hts OS of i 
specification secured me a monopo 
and plainly described therein. But it 
legal decision, after all, such filing forms no 
but that any poacher who discovers the nature of my in 
tion, may subsequently file a specification on his own 
for the same device, and by more hasty movement obtain 
seal in advance of me, legally defraud me. 

I desire, therefore, to ask if court from whom 
edict was issued, or any other court, would decide 
it is quite sufficient if I pay my t taxes in three 
seven years, or that a patent should extend fourteen 
years, from the date of sealing—instead of the so-called pro- 
visional protection. 

If not, I think the majority of your numerous readers will 
agree with me that there is something rotten somewhere, if 
not particularly unjust. The first proper record of an ordi- 
nary transaction is ly supposed to be evidence of title, 
and as patent laws exist, if it is not already so, it a 
me that a legislative act should establish the date of an 
plicant’s title, and not be left to promiscuous j t. 
inventor having spent his money in good faith for the pro- 
tection of his alleged rights, finds difficulty enough in the 
aay ape: « of any new discovery without having to contend 
—_ : e acts of courts that lend themselves, unwittingly, in 
aid of piracy. 

P. should like t ask op a What is the dion 
of giving public notice of an inten to proceed witha 
oie w Es the public is not allowed to know the nature of 
the patent to be proceeded with. ae ee to proceed” 


anything short ofa : ue d 
since the Patent Office does not examine and decide as to 
the petenta bili et. slegad inventions, why should not the 
public, or more. 
examine and file their 
of which may be determined 
Again, wh: 
a provisiona 


tee 
ame by a board ee. 

a specific claim always accom 
would shut the to all quibbles about discrepancies be- 
tween the two. : 

I think it will not be disputed that the patent laws 


should 
be characterised by as much dignified fairness as any other 





an important order 


order directs that the engines of all shi 
sea service are to be worked at full 

their own complement. first 

the ship is issi 


. | commanding officer will 


on the trial, stating 
engines which canno! 
the dockyard. If there are no 

considered in every 

proceed on the service Ww 

engineer officer from the dockyard, and 
machi ief engineer from 


w 


chinery or a c 
to attend this trial, and to 


Fe. 
lies 

















* ment, 
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TELEMETERS. 
(Continued from page 301.) 

WE shall next notice an‘ instrument of English 
construction invented by Mr. Adie, 15, Pall Mall, 
London, This telemeter belongs to the second 
class, giving the distance from one observation, and 
consequently from a single point of view. 

# We shall in the first instance extract the descrip- 
tion from a treatise on mathematical instruments 
J. F. Heathen, M.A., of the Royal Acadamy, 

oolwich, contained in Weale’s Series No. 32. 
principle this instrument determines distances di- 
rectly by observing the angle, which is subtended by 
the length of the instrument itself.as a constant 
base, at any given distant object. 

It consists essentially of a square brass tube 
vided with a telescope at the bisecting point, whose 

_ line of collimation is at right angles to the length of 
the tube. At each end of the tube, and equidistant 
from this telescope, is a totally reflecting prism ; 
one being fixed so that a ray arriving at its anterior 


both are used in a hollow centre I fix both from 
” wien 1 pa it a side and 
«Fi " 14, represent a side view 
plan in section of the second part of my improve- 
ments, and Fig. 15 shows the means I adopt for 
fixing the front prism from the outside, both prisms 
being so fixed when these are in a hollow centre. 
a, a, is the outside telescope tube; a' the object 
glass fixed to it ; and p, the prism or other reflector 
to send the rays to the middle of the tube ; 4, 3, is 
the interior telescope tube, 4' its object glass fixed 
firmly to it, p' its prism to bend the rays, also fixed 
to 5, 6, and both moving with it; * receives the 
rays from p' and sends them into the eye-piece 
a*; p* receives the rays from p, and sends them into 
the other half of eye-piece ; c, and c’, are the inner 
and outer centres x near either near or in the 
middle between a' and 4'; g and ¢ a scale and 
vernier, reading in degrees the angles of the tele- 
scopes when directedat an object and T is the tangent 
screw for setting. 





“Thus by giving the greatest motion to the 


» “Take b, to represent half the base line=O R= 
foi. The tangental line Q', i, 4, being at right 


2 


FiG.t6. 

















angles to the radius 09i, the angle w will be the 
complement of the angle 6. 
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surface perpendicular to the tube, and therefore | object glass, 4', and its prism p’, and the least to Ban 
parallel to the axis of the telescope, is transmitted | the centre prism, I correct for what was before a > Netlenina 
after reflection at right angles, and in the line of | detrimental parallax in this part of my improve- b 
the tube. The other end prism is movable within | ments, and by fixing p', represented at Fig. 5 from 5 bey Sag Ri 
limits about a vertical axis. The reflected rays from | the outside, I greatly facilitate the construction.” oti 
both prisms are received by another pair reversed | We shall now explain the principle involved in p £88 +1 oot g =d, 
in position in the field of the telescope, which | the working of this instrument a little more in de- cos 6 
transmit the rays from either end prism, after this | tail. It will be observed that, as in the last ex- poeet+il_, 
second reflection in the line of vision. ample, the ray of light from a distant object being sin 6 : 
To use the instrument the image of the distant | caught or received on the left flank reflector, which 4 cot g/, = d. 
object iscaught in one of the prisms—the fixed one— | is constantly at an angle of 45 deg. withthe axis or| The principle is, therefore, so far true, and the only 
line of the outer telescope tube, is transmitted in a | obstacle we hove to contend with arises, in the first 


and then the movable prisms are shifted by the 
adjustment provided, until the image inthe latter 
is seen coincident with the former. 

The angle through which, from zero, the movable 
prism has been moved, when read off, enables the 
angles at the base of the isosceles triangle (of which 
the instrument is the constant base) to be known, 
and hence the whole triangle. 

This instrument is as yet made only in two sizes, 
viz., about 18in., and about 3 ft. length of base, 
ahd a table accompanies each, by which, upon in- 
spection, the distance is had when the angles are | 
observed. 

The following description of the instrument is 
that given by Mr. Adie, in his specification (No. 
608, 1863) and sufficiently indicates the principle 
and construction : 


“The improvements relate secondly to the 
arranging of the reflectors in the second part of my 
invention, when the actual Gistance of an object is 
measured by the angle formed by the cones of rays 
of the two telescopes, so as to get rid of 
and bring the rays from both object glasses parallel 
i one eye-piece. For this purpose I attach the 
oBject glass of the movable telescope and the re- 
flectors behind it to the inner tube at the end 
farthest from the centre, the reflector behind the 
other object glass, and the object glass itself being 
made-a fixture to the outer tube. 

‘The centre round which the interior telescope 
turns I place near or in the middle of the instru- 


“The rays from both object glasses, passed to- 





wards the centre by the above reflectors, are then | 
received by two half reflectors,.either one before | 
the other, or their ends opposite to one another | 
when used in a hollow.centre. For facilitating the | 
fixing and adjustment of these prisms, I attach | 
the front one to the outside of the outer tube, or if | 


line coincident with or parallel to the line of the 
base to, the corresponding central reflector, and 
finally in a line corresponding with the line of calli- 
mation of the central telescope. 

The angle made by the ray of light from the 
distant object with the base line when the image of 
the object is first brought into the field of the tele- 
scope is, therefore, constant, and always a right 


angle, 

in the telemeter last described the variable angle 
at the opposite extremity of the base was measured 
by refracting the ray of light from the distant 
object, after first reflection, through a small re- 
valving glass plate, the angle of revolution being a 
function of the distance. 

In the present case the following arrangement is 
adopted: The inner telescope tube is made to re- 
volve within a very minute arc, upon a point of 
rotation situated in the centre of the base line; the 
angle made by the axis of the movable tube with 
the base line isa known function of the distance, 
and consequently a table of reference, giving the 
distance corresponding to each angle registered, 
can be easily constructed; and. the angle being 
read off a reference to the table will at once give 
the distance, That the angle made by the axis of 
the movable tube with the base line is a known 
function of the distance may be shown as follows. 

If we suppose a distant object to be situated 
somewhere on the line, R Q, Fig. 16, produced, per- 
pendicular to the line of the base, R R’; 0, i, to repre- 
sent a given position of the movable tube, 6 being 
er formed b _ > bape the line of the 

;. the tangental line, Q's 4, to represent a ra 
of light from the same distant object, teknaiaiéted 
by the reflector at i, in the direction of the line, 
io, then if we represent the angle Q' 4 R by w, and 
the distance by d, R A tan w=d. 








place, from the non-coincidence of the ray from the 
reflectors of the inner tube with the line of collima- 
tion of the telescope after second reflection ; and, in 
the second place, from the difficulties attendant upon 
minute graduation and complicated construction. 
It.will be observed that the attachment of the 
central reflector, corresponding to the flank re- 
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flector of the inner movable tube, constitutes one of 
the chief difficulties of construction ; this may be 
explained as follows: 

the centre reflector, m' m', Fig. 17, should be 
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attached to the outside telescope tube, and conse- 

uently remain always at an angle of 45 deg. with 
the base line, and if the tangental line, Q i, repre- 
sents a ray of light from any distant point incident 
upon the reflector at i, which ig at an angle of 45 deg. 
with the axis of the interior telescope tube, the ray 
subjected to the double reflection will evidently take 
the course, Q, i, 0, s; 0 s, the direction of the ray 
after the second reflection, forming an angle with the 
line of collimation of the telescope. 

If the centre reflector, m' m', Fig. 18, should be 





m? 








LINE OF COLLIMATION 


attached to the interior telescope tube, and conse- 
neg J remain always at an angle of 45 deg. with 
the axis of that tube, and if the tangental line, Q i; 
represent as before a ray of light from any distant 
point incident upon the reflector at i, also at an angle 
of 45 deg. with the axis of the inner tube, the ray 
subjected to the double reflection will evidently 
take the course Q, i, 0, s—o 8, the direction of the ray 
after second reflection, forming, in this case, also an 
angle with the line of collimation of the telescope, 
In order to rectify this error we should propose 
an arrangement which may be explained as follows : 
upon the base line, R R’, Fig. 19, as a diameter, de- 
@ FIG.I9. 


s 











= L 


scribe a circle; let oi represent any given position of 
the movable telescope tube, and as before, take the 
tangental line, Q’i, to represent a ray of light from 
a distant point situated somewhere on the perpen- 
dicular line, R Q, taking after first reflection the 
direction of the line io; draw o/ perpendicular to 
oi, and join i7; as the angle oi/is an angle of 45 
deg., i/ will evidently represent the direction of the 
surface of the flank reflector attached to the movable 
tube at the moment that the latter has attained the 
position oi. Join iT, then if the central reflector, 
m'm‘, should remain always el to the chord, 
éT, it will be evident that the ray of light, Qi o, 
will, after second reflection, take the direction, o T, 
coincident with or parallel to the lines of collima- 
tion of the telescope. For the angle, To /, at the 


centre of the circle is double the angle, T i/, at the 
circumference, both standing on the same are, T /; 


consequently when T i / represents the angle 
clination of the two reflectors, T o/ will represent 
the angle between, the incident ray and the same 
ray after second reflection. But o/ being parallel 
to the bape ery line, Q’i, which represents the 
direction of. the first incident ray, if Ti / represents 
the angle of inclination of the reflectors, T o/, will 
be equal to the angle between the first incident ray 
and the direction of the same ray after second re- 
flection. 

It will, therefore, be evident that if. we can 
always preserve the central reflector, m’ 


m 
fo the chord, iT, in eyery position of the inner 


movable telescope tube, the error will be rectified, | posi 


Take R R', Fig, 20, to represent, 


and this we should propose to effect OWS: |; 
i thie line or 
Fic 20. ™ 





axis of the outer telescope tube ; ii any given posi- 
tion of the axis of the inner ee tube; 
cm, em’, two positions (corresponding to the move- 
ment of the anor! tube) ¢ a small metal bar, to which 
the central reflecting prism, A, corresponding to 
the flank reflector on the movable tube is attached. 

The small bar revolves upon a pin, C, attached to 
the outer telescope tube somewhere on the perpen- 
dicular line, o C, passing through the centre point 
of the baseline, A second pin, 2 x’, is attached to 
the inner movable telescope tube on the line of 
axis at a distance, 9 x, o 2', from the point of rota- 
tion 0, equal to o C, and slides in a slot or groove 
in the bar as shown in the figure. As the pin, 
a n', revolves in a circular arc of which the centre is 
o, it will be evident that in every position of the 
axis of the movable tubes the hypotheneusal sur- 
face of the prism attached to the bar must coincide 
with a el to the chord, is BRS Bn figure. 
Theoretically speaking, we should, by this arrange- 
ment, avoid the error produced by want of apr 
lelism of the ray after second reflection with the line 
of collimation of the telescope, but we are here met 
by the difficulties of construction’; all the mechanism 
and attachments belonging to the reflectors in this 
instrument are necessarily very minute, the angles 
to be measured very small, and consequently, the 
movement of the inner tube very slight, and it 
would require exquisitely fine construction to pro- 
duce a corresponding movement in the small centre 
reflector without interfering with the action of the 
instrument in other respects, particularly in the 
smaller instruments. Some considerable advan- 
tages are gained in the construction of this instru- 
ment, the principal of which is length of radius, 
as we can make our radius equal to half the base 
line of the instrument ; this is very important when 
we have (as in the present case) to deal with very 
minute graduation. 

If this advantage had not been obtained the 
difficulties of observation would have been greatly 
increased, for the variable angles measured by this 
instrument are nothing more than the differences 
between the variable base angles and a right angle ; 
in observing the long ranges, these angles, varying 
inversely with the distance, become necessarily very 
minute, and the required movement of the interior 
telescope tube within the outer tube very slight. By 
in g the length of the radius we can obtain a 
sufficient fineness of graduation to enable us to 
appreciate the very minute differences between the 
variable angles; in the small instrument, 18 in. 
base, the arc is graduated to 4 ft. which reads by 
vernier to 4in. 

Another advantage attendant the construc- 
tion of this instrument id thet thé Secale, toy means 
of which the table of reference may be constructed, 
is very simple. An instrument has been made with 


mop cienhs t out of adjustment if much shaken 
or ki ~ he it should be carried in a strong 


dent to rapid carriage and rough work, 


wie case. 
liability toinjury is certainly a disadvantage 
inseparable from such finely - constructed instru- 
ments ; but we must recollect that we cannot per- 
form very fine work with rough tools. An observa- 
tion may be taken very rapidly with this instrument, 
without attractin cg ne it f 
quires no rest, and may be easi in the hand 

i Sactvaties ona be taken from 
behind a tree or other cover of the kind ; it will be 
only necessary that the ends of the instrument 
should extend at each side beyond the shelter. 

: (To be continued.) 





TIMBER TRUSS RAILWAY BRIDGE AT 
ABERDARE. 


Tuts bridge, which we illustrate on page 318, was 
erected in May, 1870, for carrying a branch railway from 
Taff Vale Railway to Werfa Colliery. This line is worked, 
by fixed engine and wire rope, and the greatest load consists 
of three loaded trucks each weighing 12 tons. 

The old bridge of the same span was a bowstring, made in 
the usual way, namely, of laminated girders formed of 
2 in. planks 10 in. wide. It had given trouble for.some. 
years, and it was said never to have been stiff under a tra- 
velling load when new. In January, 1870, upon the advice 
of Mr. Thomas Evens, the company’s engineer, the old bri 
having become so bad that further repairs were im: 
it was determined to erect a new bridge with solid timber 
trusses, as these could be wholly constructed and erected by 
the staff usually employed at the colliery, thereby reducing 
the cost by a large amount. The work was completed at 
about one-third the cost of an iron bridge, or, with present 
prices, for about one-fifth or one-sixth the cost of iron. 


Top and bottom boom, each 14 in. by 14 in. 
agona v= Sis by ie 
Adjoining each in. 
i “0 ° Gin, by it ia. 
Actual weight of each truss 8 tons 10 ewt. 
Ak oo 6 we )=S 7. ft. GB im. 
Width clear inside trusses... ... 10 ft. 
ee Be A Pca NO obs 9 ft. 
load on each joint (per- 
oat be eee age tee 8000 Ib. 
1 load on each joint (roll- 
ing) a ig ai) er 9000 Ib. 
Greatest present load required to 


Pitch pine is used entirely, except for some diagonals and 
cross-beams. 

The whole of ‘the.timber and ironwork was made, put 
together, and erected by the ordinary mechanics employed at 
the works, The trusses, when ready for erection, were put 
together, and stood upright on a bank at one end of the old 
bridge, with tram wheels fixed under each end, and when 
all was ready they were traversed with screw jacks on to 
the wagon track, and pulled over the old bridge by a crab 
winch. The old bridge was then cut away, and the new 
trusses lowered into their places. 

With a load, cofsisting of two 12.ton tracks, 
a deflection of §ths of an inch was found in the centre of 
the bridge, This result, considering the rough and ready 
means for construction at hand, reflects great credit on the 
colliery workmen. 

The total cost of the bridge as erected, incl labour 
and all materials, was about 250/., but the cost to 
the company, exclusive of labour, was not more than 1501. 
‘ taper Bee Ben logger td , full size, and 
or yhy part of ©! bridge, and proportions 
are exactly carried out in the permanent structure. This 
model was tested with a load equal to 141 1b. upon each joint, 
which is 51 Ib. on each joint more than the total calculated 
working load. The load ‘vould have been increased’ in 
to break the model but for the difficulty of adding the 
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A Treatise on the Construction and Operation of Wood- 
Working Machines: Including a History of the Origin 
Gikion” Taetinis’ by, cemweom tf denna ening 

le num us showin 
the Modern Practice of _ rome 3 Cen land, 

France, and America. By J. Ricuanps, Mechanical Engi- 

neer. London, E. and F.N. Spon, Charing-cross; New 

York, 446, Broome-street. [Price 24s.] 

[Frusr Nortce. } 

WHEN it is considered how important are the 
aids which wood-working machinery is now render- 
ing to the constructive arts, and to what an extent 
the manufacturing of such machinery has itself 
grown during the past few years it certainly ap- 
pears singular that so little should have been written 
concerning this useful class of machine tools. With 
the exception of a very few imperfect articles in 
encyclopedias, two or three rs read before 
scientificsocieties, and the descriptions of special ma- 
chines contained in patent specifications, and in the 
pages of technical journals, such as our own—and 
there have probably appeared in ENGINEERING a 
greater number of illustrated descriptions of actually 
constructed machines than have been published in 
any other periodical—the subject has been left un- 
touched ; and until the appearance of the work now 
before us, there was, so far as we are aware, no book 
which could be referred to for information as to 
how wood-working machines should be constructed 
and managed. Under these circumstances Mr. 
Richards’s treatise is doubly welcome: it is welcome 
in the first place because it supplies a want; and in 
the second, because it supplies that want well. 

We are glad to find that our author before pro- 
ceeding with the purely technical portion of his 
subject, has devoted some twenty pages to tracing 
the history of wood-working machinery; and we 
are still more glad to notice that in doing this he 
has awarded due credit to a man who is most 
thoroughly deserving of it, but whose claims in the 
matter are but too often overlooked, we mean 
Brigadier General Samuel Bentham. Bentham was 
beyond all doubt the father of wood-working ma- 
chinery. Hatton had, in 1776, patented a crude 
form of planing machine, or rathera means of grind- 
ing planing cutters ;.but it seems scarcely open to 
doubt that the first real planing machine con- 
structed was that made by Bentham in 1779 whilst 
on a visit to Russia. In the book before us Mr. 
Richards gives a most interesting sketch of Ben- 
tham’s labours, narrating how as early as 1791 he 
established in Westminster a manufactory of wood- 
working machines, how in 1794 he reported on the 
application of such machines in our dockyards ; and 
how in 1810, he became associated with Brunel in 
the design and construction of block-making ma- 
chinery—machinery, by-the-bye, for which Brunel 
has been too frequently awarded the whole credit. 
We cannot spare space here to even enumerate the 
inventions which emanated from Bentham before 
the close of the last century; but we may state that 
his patent specificatzons of 1791 and 1793, will ever 
attest to his genius as an inventor, andto his practical 
mechanical skill. The slide-rest we may mention, 
is the invention of Bentham, and is fully described 
in his patent for 1793. 

We have said that Bentham may be regarded as 
the father of wood-working machinery ; but there 
was one ng Seg machine, namely, the circular 
saw, which had its origin even before the dates of 
Bentham’s patents. The invention of the circular 
saw in fact appears to be due to Samuel Miller, of 
Southampton, who patented it as early as 1777, his 
patent being No. 1152, Old Law. Miller proposed 
to drive his circular saws by a windmill, and his 
specification describes an arrangement for that pur- 
pose; A very important contributor to the develop- 
ment of wood-working machinery was Joseph 
Bramah, whose patent of 1802, relating to such 
machines, is of great interest, and includes many 
details commonly supposed to be of much more 
modern origin. 

In 1808 another important machine came into 
existence, this being the band saw, which was 

tented by William Newberry in that year. Mr. 

ichards reproduces from Newberry’s specification 
an illustration of this saw, which shows it to have 
been a machine worked out in a fair practical 
form, having most of the adjuncts which are now 
essential, So far as we are aware the de- 

tailed history of Newberry’s labours has not been 
traced ; but it would be most interesting to know 
what were the difficulties which led to an invention 





of so much ise being practically disearded until 
pelectins 3. recent years. 

Another im t step was made in 1822, when 
a patent for the copying m was taken in the 
United States by Boyd or Blemchase. The applica- 
tions of the copying principle at the present time are 
almost endless, and in fact without it a large pro- 

ortion of the more elaborate pieces of work per- 

ormed by cutting tools would be impracticable. Of 
late years the history of wood-working machinery has 
consisted. rather of a record of gradual development, 
than of an account of any inventions of remarkable 
prominence, and upon this development itis unneces- 
sary that we should dwell here. We shall, there- 
fore, content ourselves by mentioning that readers 
will find all important steps duly recorded in the 
work now under notice. 

Leaving purely historical matters, Mr. Richards 
next treats of engineering progress generally, and 
of ‘‘invention as an element in the improvement of 
machines,” his remarks on this latter subject being 
excellent, and worthy of careful attention. As a 
skilful and successful designer himself, Mr. Richards 
has a right to denounce chance inventions as not 
deserving to rank with those which are the result of 
logical induction, and he points out that the time is 
gone by. when expedients and proportions might 
justifiably be guessed at, and that now-a-days it is 
the duty of engineers and designers to make them- 
selves thoroughly acquainted with the laws of 
mechanical science, and to act in obedience to the 
principles which those laws teach. 

In order to design a machine successfully, it is 
necessary to have a clear idea of the operations 
which the machine has to perform, and a knowledge 
of the materials with which it has to deal. Acting 
on these premises, Mr, Richards devotes the two 
next divisions of his work to a consideration of 
wood-working machinery generally, and to an ex- 
planation of the principles which govern wood- 
cutting, these explanations being accompanied by 
data concerning hand-power operations, and the 
performance of the same work by machines. In 
these and the following divisions also we find our 
author referring to the broad differences between 
English and American wood-working machinery, 
and explaining how the latter class of tools came into 
existence, and why the cheap and, in many respects, 
inferior types of machines have been, and still are, 
so largely employed in the United States. French 
wood-working machines Mr. Richards speaks of 
but briefly, but he commends the boldness of de- 
sign exhibited by some of the leading French 
makers, and he gives illustrations of a number of 
machines constructed by them. 

The next divisions in the work under notice are 
respectively headed, ‘‘ Machine Labour Saving,” 
‘¢ Combination in Wood Machines,” ‘‘ Framing of 
Machines,” “ Patterns for Casting,” and ‘“‘ Bearings 
for Shafts and Spindles”—titles which afford a good 
idea of the general nature of their contents. 
Under the first of these divisions Mr. Richards 
points out that instances occur where ingenuity is 
wasted in designing machinery to perform work 
which can really be done more economically by 
hand ; and that machines are not unfrequently made 
automatic when it would be better to throwa portion 
of the duties they have to perform upon the atten- 
dant. ‘ Asa rule,” says our author, “the operator 
should always have as much as he can well do,” and 
the truth ps this remark will we think be generally 
acknowledged by all who have had to do with self- 
acting machine tools. The inconveniences attend- 
ant upon the combination of two many functions in 
one machine are also pointed out ‘by Mr. Richards, 
and he remarks very justly that, ‘‘ There are only 
two sets of conditions that call for the combination 
of several functions in one machine for wood-work ; 
one in the case of a very small shop where one man 
can perform all the machine work ; the other case 
that of a very large shop, where one man can do the 
irregular jobs without disturbing the standard ma- 
chines,” 

In ing of the framing of machines we 
are glad to find that our author firmly advocates 
rigidity, and points out the error of supposing’ that 
elastic sreperss are best adapted for ing the 
bearings of high-speeded_ spindles. He also. ives 
facts proving the superiority of cored to ribbed 
pace. ro adds a number of practical hints as to 

design and proportions, management of 
patterns, &c., which are particularly valuable. 

The section dealing with shafts and spindles, and 
their bearings is, as might be , a lengthy 
one, and in it Mr, Richards treats very fully of the 





requirements necessary to obtain satisf: results 
when working spindles ‘at the high which 
form such a distinguishing feature in some classes of 
wood-working machinery. Ourauthor, for instance, 
quotes a case in which spindles having bearin 
+4 in. in diameter, and in, long, have been in 
regular use for the past years, running at the 
enormous speed of 12,000 revolutions per minute. 
Our space will not permit us to give even a brief 
abstract of the leading facts and pre relatin 
to the proportion ste construction of shafts an 
bearings which Mr. Richards lays before his readers, 
but we may say that our author is evidently no 
copyist, his data bearing the stamp of being the 
results of an extended personal practical experience, 
and being thus fn ar gm valuable. e sub- 
ject is dealt with under five separate heads, namely, 
the length and diameter of bearings, the materials 
for spindles and shafts; the materials for bearings ; 
the compensation for wear; and lubrication ;—a 
division which enables the various points of im- 
portance to be treated clearly and fully. 

We have now completed our survey of about 
half of Mr. Richard’s valuable treatise, and here, for 
the present, we must take leave of it. We cannot 
do so, however, without expressing our opinion 
that the book is an excellent one, and one which 
contains information that will be appreciated by 
a large circle of readers besides those especially in- 
terested in the construction of wood-working ma- 
chinery. The remainder of the work we shall 
notice on an early occasion. 








GUNPOWDER IN COAL MINES. 
To Tue Epitor or ENGINEERING. 

S1z,—There isa clause in the new Act for the Regulation of 
Coal Mines which will give some trouble, and will tend to cause 
accidents rather than to diminish them, unless the mineowner 
receives some extraneous assistance. I refer to a regulation for 
the use of gunpowder, which will render it desirable, if not 
always compulsory, to use itin cartridge. It is a waste of time 
to discuss whether blasting powder in cartridge is safer or 
otherwise than in a small tin or leather bottle ; the point about 
which I am interested is to know how it is to get into cartridge ? 
If each miner usi wder is to make up his own cartridge, 
os he hao hitherto bom in the habit of doing in the rare case 
of its use, it may very easily be seen that gunpowder explo- 
sions will be more abundant in the pitman’s cottage than in 
the mine. A roaring fire, a bottle of powder, a — 
paper, and half a dozen children, located within four walls, 
cannot fail to be _ in mischief. I ask a powder manu- 
facturer whether he sells a mining cartridge, and explain to 
him the circumstances of the case, and his reply is, that he 
does not and will not. 

‘ It is very clear that the coalmaster cannot turn cartridge 
maker, and it seems, therefore, that some one can be 
induced to take up a new business and help us out of our 
difficulties, there is no help for it, and the little children must 
be endangered. 

Will you, sir, give space to my inquiry: Wanted, a car- 
tridge manufacturer ? 

Yours obediently, 
CoLLieny ManaGzr. 

October 31, 1872. 








CONTINUOUS GIRDERS. 
: To tue Epiror oF EnGInEEeRina. 

Sre,+-The theory of the strains on continuous girders as 
given to usin engineering works is of too complicated a nature 
to be generally understood, or made use of by practical men ; 
for while mathematical formule and expressions are run out 
to great length, with one exception, no absolute results are 
given which would be useful in general practice. 

The one exception alluded to is, that a continuous girder of 
two equal spans carrying a load equally distributed on each 
span the point of contrary flexure at one-fourth of each 
span meas from the central point of support, and taking 
that for granted, any practical man accustomed to ordinary 
girder calculations can readily prove for himself that the 
girder would carry no more when continuous than when 
non-continuous, for in the former case, the strain at the 
central point of support would be found to be equal to the 
strain at the centre of each span were the continuous girder 
divided at the central point into two girders. - ; 

That example I will call No. 1, but further information as 
to. the position of the point of contrary flexure under other 
simple conditions would be useful to many not versed in 
elaborate mathematical investigation, as without something 
of the kind the ical view of the case ceases. The follow- 
ing are a few oi such conditions: 

2. In a continuous girder of two equal spans equally 
loaded at the centre of each span. i 

8. In a continuous girder of three equal spans with an 
a distributed load over each span. 

4, a continuous girder of three equal spans equally 
loaded at the centre of each span. 

5. Assuming the spans to be all os agp ad at gape 
be all of the same section throughout, what be the 
deflection of each with a maximum load as compared 
with that of a single detached span with a maximum load ? 

I venture to hope that some of your numerous mathe- 
matical correspondents may favour me with some information 
on these 

October, 1872. x. 
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TIMBER TRUSS RAILWAY BRIDGE AT ABERDARE. 








(For Description, see Page 316.) 
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Weillustrate, above, a very neat arrangement of spring- 
loaded safety valves, which has been applied by Messrs, John 
Elder and Co., of Glasgow, to the boilers of H.M.S. Hydra 
and Cyclops. The Admiralty now specify spring-loaded 
safety anes for their boilers, and as they do not require 
their valves to be locked up, Messrs. Elder and Co. took 
advantage of this to make the spring casings with open- 
ings for ventilation, so that the springs are kept quite 


dry. 

In the arrangement we illustrate, a chamber, c c, is also 
left between the spring casings and the valve box, this 
chamber having open sides, so that any steam or water 
which may leak from the-valve-box may escape without 


entering the spring casings, Each safety valve has two 


SPRING SAFETY VALVES FOR BOILERS OF H.MSS. 
DESIGNED AND CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW. 
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strong prongs, ¢ ¢, cast on it, as shown by the vertical sec- 
tion, and plan of the valve detached. By means of a brass 
cotter, f, which passes through the spindle, and acts on the 
prongs just mentioned, the valve can be rotated on its seat 
by turning the spindle, cross handles being provided at the 
top for this purpose. The prongs, ¢ ¢, also would prevent 
the valve from being blown up in the event of a spring 
breaking. The spindle is sheathed with brass at its lower 
end, and works in brass bushes in the top of the valve box, 
and bottom of the spring casing. The end which rests on 
the valve is hemispherical, the valve itself having a slight 
concavity in its upper surface. The arrangement of easing 
the valves will be readily understood with- 


The valves are loaded to 60 1b. per square inch, and the 
ferrule, AB, of each valve, is adjusted by trial, and 
stamped with its length, and the pressure to which the 
valve is loaded. Our engravings of these valves are drawn 
to a scale of 2 in.=1 ft., and the diameter of the valve is 
8} in. 





















ENGINEERING. 








NOTRRTAOM RR 


‘nis, Nov. 5, 1872. 
ournal of Agriculture the 


m and movement 
the commencement of 


Bserroor S: 
WE extract from the Practical J 
following figures relative fo shi 
of the indigenous sugar in 
the season of 1870-71 tila 
number of factories at work re were 
e net 
oe was 824,422 tons; 
“ ‘There is thus a rise in 


production for the oe 

it was 282,109 tons in | 
production of 42,313 ton 
io produce one hectolit : 
it follows from nog hat 
of beet were 

per cent. The 
manufacture are “the 
partment the production inerease@ 29/000 tens last aw 
as compared with 1s7erh Aagh ines tba: Sesion ye of Pr: 


THe PRESERXATIO N or TrunER. 

The stoves —a releyed for drying wood have 
a serious drawback. are closed. chambers heated by 
air or hot gases, an ,eagh time that the temperature ig, 
lowered the steam in, the oven condenses on the wood, and 
prolongs indefinitely the operation of)drying. M. Victor 
Fréret, an engineer of F Pp Seine-Inférieure, has de- 
signed an arrangement to remedy this inconvenience. In 
his system the evaporation of,the moisture is complete, the 
requisite hygrome nditions being preserved to prevent, 
the too rapid Sontiatine of the wood, a very necessary prey} + 
caution. ried in the, stoves of M. Frénat 

raetible, in. consequence of the 
combination which dake ween the pyrolignequs 
acid contained jn the e creosote in the smoke. 
By this pee! yw ventor states that he. can con- 
vert damp or very), young Jvoed,,in a few days, into, timber 
suitable for use,,qndaleeady the arrangement has been em- 
ployed with sugegss by several railway companies. 


"| RoPzs ror Muves. 

The manufactute of flat topes of aloe fibre has rosette, 
during several years, many great improvements, thanks to 
new machinery, which is almost automatic. We find inthe 
journal La Hovwille some interesting particulars about the 
largest cable of this kind that has yet been made. Itwas 
manufactured at Sens, Pas-de-Calais. It is 15} in. wide, 
and is composed.of eight strands. Its total length is 492 ft. 
It will be employed in sinking by the Chaudron process 
the shaft No. 3 of the Liévin mines, and will have to carry 
a boring tool weighing from 7 to 8 tons ; it will consequently 
be exposed to continuuus shocks. 


CenrairucAL Drive Macurs. 

MM. J. Decondin and Co. have invented a new type of 
centrifugal machine which presents certain advantages. 
The employment of such machines has, as is well known, 
been largely extended in dyeing operations, in sugar 
factories, and generally in all industries where it is desired 
to express liquid from solids. They consist of cylinders 
pierced with holes'to receive the material from which more or 
less moisture isito be extracted. The cylindéra’ revolve at 
very high speeds on a vertical shaft, and the: centrifugal 
force drives outthe liquid. The machinesin general use are 
open to objection; on account of the trouble they give the 
workmen from mechanism placed above the cylinder. In 
the apparatus of M. Decondin this objection is removed. 
The following particulars relating to its construction are 
extracted from the Annales Industrielles; The cylinder 
carries in its centre a vertical tube, closed at the upper end, 
the level of which corresponds with the top of the cylinder. 
This tube rests at the end on a fixed axis, upon which the 
whole revolves. The cylinder is thus placed in a condition 
of stable equilibrium. A pinion, fastened to the central 
axis, is connected to the bottom of the cylinder, and move- 
ment is communicated to this pinion through a pair of 
horizontal toothed wheels, of a vertical shaft, some bevelled 
gearing, and driven by hand or off a pulley. The:price of 
the apparatus, including cover, &c., varies from 10. to 32/. 


Nrrrats or Sopa. 

M. Barral, an eminent chemist, has contributed ai‘inter- 
esting paper to the Central Agricultural Society of France, 
on the subject of nitrate of soda as a manure. ‘It is searcely 
a year since this substance has been introduced into France 
for agricultural purpose, and only 150,000 quintals have 
been used. The nitrate comes principally from Peru. Chili 
sends but little of it to Europe; only the fifth part of the 
total consumption coming from that country. The chief 
centre of the Peruvian nitrate of soda industry is at La 
Noria. The mineral is treated there, to extract the lye, 
which is submitted to evaporation, and supplies the nitrate, 
which is also called the saltpetre of Iquiqui. For a long 
while the transport from the mines to the coast was effected 
by mules, but at present a railway is employed to convey a 
portion of the stone. The national wealth of Peru in this 
material is almost incalculable. The province of Tara Paca 
has deposits extending for some hundreds of miles, and many 
feet in thickness, so that it is impossible to anticipate the 
time when the deposits will be exhausted. If the extent of 
these nitrates are compared with the rich guano deposits in 
the Chincha Islands, as well as with other beds, the quantity 
in which is almost daily decreasing, it will be easy to un- 
derstand that not only an immense interest attach itself 
to the nitrate, both as regards the national wealth of Peru, 
and its effect upon agriculture. 
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. NOTES FROM GERMANY. 
tan Sy 
River Towage., 

The system of towing vessels by ropes or chains, which | of 
i down in the river bed, is rapidly gaining ground, 
rh French steam towage companies on the Seine, 
companies on the Maas, have not been 

satisfactory financial results. Mean-. 
the Elbe pays very well, and the 
Daan the Rhine, as it has 


privileged ube 
sine exclusively im use, but 
in some of the 


ip ri 
: last summer it a 
moet difficult parts o 
ween Pressburg and Deptsch-Altenburg, 
3} and Raab, in Hungary, The latter line, 


successfully opened by 
br the tg Nyitra, which made her trial trip on 22nd of 
The tugs are built for the purpose of rope towage, 
have oe of 70 horse power, nominal, in their 
fotp part which drives a Fowler clip drum, over which the 


wee it is taken up from the river a and 
mes lleys on the port side of the vessel, is 
out ag t. Besides this engine, each tug is 
with a bait of twin-screw engines of 48 horse power in their 
stern, Which serve to steer the vessel in difficult passages, 
and to make it independent of the rope in case of a rup- 
ture, until the tug and her barges are held secure by their 
anchors. The wire rope is 1.5 in. thick, and composed of 
sexen. thin ropes of seven wires and a hemp core, and 


when, drawing a load of from 750 to 1000 tons, the fore } 


end of it is lifted over the surface of the water for a length 
of about 10 fathoms, whilst it almost vertically falls back 
again in the riyer.,,In case of necessity, the tug can steer 
60 fathoms out of , course by means of her twin-screws 
without slipping the rope, which distance leaves ample space 
to avoid collisions with rafts of timber and other obstacles 
which are met with in the navigation of the Danube, 
Though the current above Pressburg is very strong, the 
Nyitra made her way with three barges against it at the 
rate of about three English miles per hour. 

The new towage company on the Rhine is to lay down 
a wire-rope of 450 kilometres length between Hannheim 
and Emmerich this autumn. It is manufactured by Felten 
and Guilleaume, the renowned ropemakers of Cologne, in 
lengths of 2} kilometres each, and 36 millimetres thick. 
Its total weight will be about 2250 tons. The rope is spun 
from seven thin ropes, each composed of seven wires of 4 
millimetres gauge, and will bear a breaking strain of 38 
tons. The material to be used for this rope has been care- 
fully considered, whether it should be iron, Bessemer steel, 
or cast steel, and the decision is in favour of a very tough 
kind of iron, particularly suited for strong wire. The outer 
wires will consist of a harder material, with a breaking load 
of 42 tons per square inch ; the inner wires of a softer iron, 
with one of 31 tons per square inch. 


GEOLOGY DURING THE LAST 50 YEARS. 


At the last meeting of German naturalists and physicians 
at Leipzic, the celebrated geologist, Dr. Henr. von Dechen, 
read a short retrospect “On the Development of Geology 
during the last 50 years.” He began with reminding that 

geology, nearly 100 years ago, was founded by Werner, 
of the Mining Academy of Freiberg, in gray a8 & sepa- 
rate branch of exact science ; but though, by h ae 
on mineralogy and the structure of the earth's crust, - 
berg had soon become the centre of all mineralogical learn- 
ing, it was Sir Charles Lyell who ‘first, through his work, 
“ Principles of Geology,” raised this science mere 
philo:ophical speculations upon the basis of facts, when he 
taught us to use the light of the agencies which we see still 
every day at work in nature’s great workshop, for investi- 
gating the changes which have taken place in long by; 
times, and to discard all ideas of sudden catastrophes, w 
have still so largely occupied and influenced the otherwise 
clear mind of Cuvier. 

The knowledge of the tertiary formations, which reach 
nearest to our own time, and the discoveries: by Ehrenberg 
of an immense microscopical life of diatomaces, which secrete 
silicious, and of foraminiferm, which produce calcareous 
shells, of which they have built up whole mountains, and 
are still to-day doing so in the deeps of the ocean, have 
greatly modified and cleared up ideas about the formation 
of marine deposits, Also the study of paleontology, of 
fossil plants and animals, has greatly benefited geology 
and.zoology ; but though Mr. Darwin’s theory on the origin 
of species by transmutation deserves all further attention, 
geology, at least until now, offers as many facts against it 
as in favour of it. It is particularly the wonderful develop- 
ment of the primordial crustacea in the lower Silurian for- 
mation, which offers a very weighty argument against the 
theories of Mr. Darwin and his most zealous disciples. 
When the lower Silurian fauna includes 252 well-developed 
species of crustacea, and only 18 of mollusca, and 19 of 
bryozoa, cystidea, and spongia, it will be difficult to believe 
that the former have gradually come into existence through 
permutation of the latter. The fact that a glacial period, 
at least in our hemisphere, has immediately preceded. our 
present age, is now a well-established fact; and from the 
simultaneous occurrence of human bones with those of now 
extinct animals in bone caves, it is proved that man has 
been much longer in existence than has been anticipated, 
and that he has been witness to very important changes 


the tug Leitha, and the former }, 





which the surface of our globe has undergone. 
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THE EJECTOR CONDENSER, 


At the meeting of thé of the Institution 
2 Gs yeiiell g members of the ution | blast 


of ngineers, held on Thursday, the 31st October, 
in the lecture theatre of the Midland Institute, Birmin, ‘ 
C. William Siemens, D.C.L., F.R.S., President, in the ir, 
The Secretary (M. W. P. Marshall) having read the mi- 
nutes of the previous pa new members were 
elected, and the officers of the 
the meeting for the next annual e 
suai pape ead was Pg Wy. Condens ie 
Steam Engines, dispensing with an Air Pump,” by Mr, Alex- 
ander re of Glas W, comunaiama oh Mr. 
Frederick J. Bramwell. this condenser the 


ing from the engine cylinder after each stroke is so 
SEE though 0 discharge ncadll as ich tt tates, 


pune, wee condensing water, by which it is: ‘eon- 
, having first, however, im a sufficient rloiy to 
nablin to ? 


the combined jet, for enab 
in a continuous stream; the contents of the 
denser, both water and air, are thus without the 
of the ordinary air pump, and at the same time without 
iring the vacuum maintained in the condenser. 
.is obtained, however low the pressure may be to w 
steam is expanded before the exhaust cy 
lace; and the effect is produced by taking advan’ 
igh velocity at which the exhaust steam and the 
water flow into a vacuum, the amount of moving foree 
combined jet of water and steam being found to be 
to carry all the waterand air completely out of the 
into the hot well. The injection water is made to enter 
condenser in the form of # central jet through a 
nozzle, and the exhanst steam is delivered 
ternal nozzle of similar shape, so as to form an annular jet 
of steam surrounding the water jet; the steam i i 
becomes mixed with and condensed by the jet of eold water, 
and imparts its own moving force to the combined jet. 
jet is then received in a discharge tube leading to the hot 
well, the tube gradually expanding towards its outer ex- 
‘gem, 00 as to diaaiaial ish the velocity of the current passing 
through it. The issuing jet isnot only ejected into the at- 
mosphere while the inside the condenser is main- 


Hee 
ti beereiiee 


? 


in : 
tained very thuch below that of the atmosphere, but when the 


exhaust steam is at about a’ pressure it is also capa- 
ble of lifting the ene 
feet, or of delivering the discharged water to a corresponding 

higher level above the condenser. When Shs iedjeotion water'o 
not supplied by a head pressure, but has to be raised from @ 
lower fevel, the working of the condenser is started in the 
first instance by means of a temporary jet of boiler steam 
delivered in the centre of the water whereby a suffi- 


cient vacuum is created to raise the injection water and start 
the combined jet; the boiler steam is admitted. through a 
small piston valve, which is closed by heric 


B 


as soon as the vacuum is formed within the condenser, 
opens again in the event of the vacuum ever ing im- 

i m any cause ; in this way the continuous action of 
the water jet is insured entirely by self-acting means. In the 
case of a pair of engines coupled at right angles, a second steam 
nozzle is provided in the condenser, through which the ex- 
haust steam from the second cylinder is delivered ‘in the 
form of a second annular jet, surrounding the combined jet 
already formed by the steam from the first cylinder; the 
nozzle of the first annular steam jet effectually separates the 
two. steam jets from each other, and prevents the vacuum in 
either cylinder from being interfered with by the alternate 
discharge of the exhaust steam from the other cylinder. A 
large number of the ejector condensers are now at work, 
some of which have been in use for several years; and they 
have been applied with success to the different classes of 
stationary engines. As the condenser contains no sin 
motion, the speed of the engine is not limited by diffi- 
culty which attends the working of the air Pee of an ordi 
condenser beyond a moderate speed ; very simp! 
in construction, the ejector condenser is fi to be very 
durable, and to keep in continued work without requiring any 
attention or repair, and it does not require any supply 
of water than an ordinary injection condenser. r dia- 
grams were exhibited from engines provided with the ejector 
condenser, showing the remarkably good vacuum thereby 
maintained in regular working. 


COMPOUND BLOWING ENGINES. 
Ar the meeting of the i of Mechanical En- 
gin held at Birmingham yesterday week, a paper was read 
“ On; the rennet the Improved pen et Second a 
linder Blowing Engines and Boilers, at the 
Lackenby Iron Works, rman goed Mr. Alfred C. 
Hill, of ‘Middlesbrough, The engines, which have now been 
at work more than a year with very successful results, 
supplying blast to two furnaces, consist of a high-pressure 
non-condensing engine, and a low-pressure condensing 
gine driven by the exhaust steam from the high-pressure 
Deine; they are of the vertical direct-acting kind, and are 
coupled together with cranks placed directly o: ite to each 
other, with a very light flywheel for carrying them over the 
centres. This arrangement removes. the liability to break- 
age that occurs in blowing engines when a pair.of cylinders 
are coupled at right angles and con by a heary Sy. 
wheel; with the cranks opposite, the two engi ce 
each other, and the steam is expanded in boti cylinders in 
the most advantageous manner. The paving cylinder is 
immediately beneath the steam cylinder of engine, the 
same piston rod passing thro’ both ;, and the inlet and 
outlet valves are leather flap valves, arranged in such a 
as to give an unusually — area of passage, and to reduce 
to @ very small amount. the clearance at the ends of the 
blowing cylinders. The steam slide valves are balanced valves, 
on Dawes’s plan, for taking off the 
movable annular back plate, which is connected. to the 





valve by means of a thin flexible steel diaphragm ; these shot 


valves have been found to work satisfactorily, and 
relieved of the greater-part of the pressure w 
unbalanced slide valves e to woth, thal tee i tten: 
with a saying in wear and power. The engines rin with 


tution were nominated by of 


b 


remarkable smoothness and regularity, and the of 
wf the ifurhacen:io| very fins hows Massebtbans th 


continue working three weeks 
blowing ‘cylinders of the engin 


usual s' 
ure of the blast is 


and also from the blast main, showing that the 
free trom fluctuations, and that 
is as much nine-tenths 





pressure, I he will seriously propose to armour plate 


It would be useless to waste attem to 
HE ha id oly by wy ep oy 
signers of boilers in fixing the respective capacities of steam 
and water 5 oe gberiiy Eg various types, or to show the 

¢ f fluids under different pressures; for judging by 
letters it would be beyond his comprehension. 
has admitted, in one ph, that he knoweniothi 


tubulous” boilers that carry. pressures’ of 250 lb "and 
; Prerumption ony very of ay other kind ; 
show no | sequaintancs with the 


& 3 
: 


ce 
Fe 
| 
: 


in which he professes to’be an oracle!" « 

he has shown a desire formy 
benefit the meaning of the «sj a own 
concise term “ inter-dependence,” ades'to a 


5 
f 
F 
5 


d his does not warrart it—~before he 
pears in his next character, my parting advice isj/Ne sutor 


crepidam. : 
am, Sir, he meen ass mE AA 
EnNcrverr. 
————e Memwte! 


To Tx8 Eprror oy ExGinergine. ©"! 


|! 


ij 


Tube” may be, he shows himself in great want of argumen- 
tative powers, and deficient of good taste and common sense 
when he attacks the grammar of his critic, “ Marine En- 


In & professional discussion it is not usual, and would 


i 


be 
i at anes te ees ae ows 
modern in 


on | for his special edificatioa. 








As the piston connected with the valve always has the full 
pressure of the steam on it, I think valves constructed on 
shown, together with a proper a. of * Naylor's” 


lever and extended ing, Wo! 
ments of the Board of Trade.” 
I remain, i’ Sir, yours, &e., 
OBSERVER. 





FALLING BODIES, 
. 0 To tus Eprror oe Sees, ae 
1E,—Clerical, or ty phical errors oceur in closing 
example of the oan ge Falling Bodies,” which you in- 
sorted last week. 


Page 314, line 4, for ** 96-++-3=32,” 
read * 96 3823.” 
» line 8, for “divide the spaces for the two 9 secs.,” 
read “divide the space for any number of 
fs T. R. Winper. 
Engineer's Office, Pentewan Port. 


MACHINERY OF SHIPS OF WAR. 
‘ FE. re: eee oF EE on 
1z,—After the late exhibition of “literary tumbling” b 
your correspondent, ‘* Water Tube,” a very few remarks will 
suffice. I didnot anticipate that my would prove 
aqvessite reading to“ Water Tube”—on the contrary. He 
vanced confidently his ill-considered 





ries, on the fit- 
ness of comparatively untried boilers, to meet the exigencies 
of an ironclad; but unable to maintain his point, he 
shelters himself under the vague generalities of the article 
in Naval Science, and to use steam of such pressure 
as is now commonly employed with marine oe OEY 
Boilers that are known to engineers as **tubulous” 
pe, are adapted for generating small quantitiés of very 
h pressure steam, and are quite itable for generating 
a large volume of low pressure steam, Such is the ex- 
perience derived from actual trials. Fy 
The fg ag oe ee uC agen 
or . pressure being small 
ion b; intert But does this con- 
boiler to 


of even 














id satisfy the require- bo 


| 181,860 private on 56,835 


first letter, jumps at a conclusion for which I cannot see the 
grounds, viz., that “ Marine has no right to his 
title. Perhaps “ Water Tube” thinks ke hasa strong right 
oe ee ae te by his’ wate 

effusions, will of course concede it him without dispute. Still 
I would remind “Water Tube” that denying a man his 
Mammen cacatinet 

is arguments, except, , at tl iley. 

It was ficen his last specimen of vi th that I 
gleaned ‘‘ Water Tube” really did take the side of the simple 
engine against the compound, and even now he wanders from 
the question at issue to quibble. Can “ Water Tube” tell us 
if, in case of damage to one cylinder, the compound engine is 
in any worse plight, until proper disconnexion can be e: . 
than the simple engine under similar cireumstances ? 
“Marine Engineer” is undoubtedly right in ‘stating that, 
with either type of engine, such an acei would be a very 
serious one, and he might have gone further, and have added 
that the half hour’s stoppage would decide the fate of the 


shi 

r for one will say that “An engineer who ventures to 
think that in boilers of the same power the risk incurred in 
the stokehole will vary nearly directly as the steam pressure’’ 
is within an “infinitesimal fraction” of being right; and 
did “ Water Tube” in his letters and papers evince the same 
ractical experience that “ Marine Een ineer” does in his 
etters, he would not be so ready to quibble. I venture to 
state that were a 600-lb. shot to enter either of the “ tu- 
bulous” boilers at ¢ in use on board ship more serious 
damage would be done than by a like accident to the cylin- 
drical er Shot have been known eee ce rw 
boiler, and glance upward through the deck, ing the 

Wer almost unharmed. Would such be the Sane fathe 
“ Filga” or “ Malta” ? 


“ Water Tube” complains that “ Marinv Engi ’ talks 
of pressures of 200 1b. and 500 lb., when he (“ Water Tube” ) 
never mentioned them; still these are the at 
which “ tubulous” boilers are intended to be worked to have 
the-great advantages claimed by their inventors over ordi- 
nary cylindrical boilers. “ Water Tube” does not tell us 
that at ordinary pressures “ tubulous” boilers are not so 
economical as boilers. There are several other 
points in which “ Water Tube’s” article in Naval Science on 
which I should like to take him to task, but I am afraid I 
should meet with the uncourteous treatment that “ Marine 
Engineer” has experi and his replies would not be 
answers to my questions; so I remain, Sir, 
Yours obediently, 
AyotuEr Manis ENGInese. 





Macutyzry or Surps ory War. Enrrata.—In the letter 
of ‘* Water Tube,” published on page 305 of our last number, 
the following misprints occur: In the first column, line 18 
from bottom, for “‘ to prevent’ read “to prove”; and in the 
third column, line 15 from top, for “ these cannot at, best’’ 
read “ these can at best.” 


- Trie¢Rarny 1s New Zgatanp.—The progress which has 
been made in extending telegraphic communication in 
different of New Zealand is instructive. In 1866 there 
were 1 miles of wire stretched, and the revenue and cash 
value of telegrams transmitted in that year was 91141. In 
1867, the length of wire stretched was increased to 1447 
miles, and the value of telegrams transmitted rose to 14,2951. 
In 1868, another increase was made, so that the length of 
wire became 2637 miles, and the revenue derived was 26,2241. 
In 1869, the miles of wire were only increased to.2777, but 
the revenue rose to 32,649/. there being 112,204 private and 
61,542 Government. telegrams transmitted that year. In 
1870, the miles of wire increased to 3159, but the revenue 
sank to 27,4221, uent a reduction of yates. Of 
this reduction the the benefit, for lade 
s- 
that. year. Last year there werd 8287-Mmiles of wire 
stretched, over which there were sent 305,970 private and 
63,196 Government telegrams, (total 369,085 telegrams), 
representing a cash value of 37,2037. 





very unbecoming to go into questions of grammar, 
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THE SOMERSET DOCK, MALTA. 

We are enabled this‘week to publish drawings in detail 
of an.interesting part of the work connected with the con- 
struction of the Somerset Dock at Malta, of which an 
account was read at the Institution of Civil Engineers on 
the 23rd of January last by Mr, Charles Andrews, C.E., 
who carried out the operations under the direction ot | minions 
Lieutenant-Colonel Clarke, R.E., C.B., the Director: of 
Works of the Navy. 

The dock having been described and illustrated in this 
journal on a previous occasion* we are only induced to refer 
to it again, to draw attention especially to the method 
adopted in the removal of the rock at the entrance, a method 
which might be found advantageous in other similar works. 

The dock is entered from the French creek at an angle of 
28 deg. to the old wharf line, the width of the entrance on 
the square was 83 ft., and on the line of old wharf about 


240 ft. “The rock sloped down along this line from the - 


surface towards the centre of the creek, and it was necessary 
to level it to a depth of 33 ft. 6 in. below sea level, which 
was the same depth as the cill, thus the rock to be removed 
was 36 ft. deep at the wharf line, thinning out to nothing 
under the sea, and was overlaid with about 6 or 7 ft. of mud, 
which was increased to a greater thickness for security by 
clay thrown outside afterwards from the excavations. The 
usual practice adopted for the excavation of this mass of 
rock, by a cofferdam from each angle of the entrance walls, 
including within it the whole of the mass, would have been 
very costly, owing to the great depth within it, and the diffi- 
culty of shoring up the dam. It was, therefore, determined 
to place the dam upon the line where the rock was only 
about half the depth, thus reducing its cost, and rendering 
the shoring a matter of comparative simplicity. The con- 
struction of the cofferdam is shown in the drawings on our 
two page block, and presents nothing worthy of remark ; 
the shoring was effected by leaving within the dam three 
masses of rock, to which the shores were radiated, these 
buttresses being also strengthened by shores carried to the 
entrance walls. 

The rock within the inside face of the dam being removed 
to the full depth, the next operation was to excavate the 
rock beneath it as far as safety would permit before the 
dam was removed, and 23 parallel drifts were driven into 
it at right angles to the line of entrance. These drifts were 
about 4 ft. wide, and about 4 ft. apart; the roof was gra- 
dually sloped to follow the upper surface of the rock (which 
was obtained by borings), and was supposed to be about 


18 in. to 2 ft. thick. When the drifts were completed, con- | Last 


nexions were made between them by cutting openings in 
the division walls at suitable places, when the work had 
the aspect of a grotto, the roof being supported upon pillars 
of various heights, sizes, and shapes. Several large fissures 
intersected the work, and the pillars in some cases had to be 
cut out and made good with masonry to sustain the weight. 
Such an operation is not to be performed without consider- 
able risk, and it was only by extreme watchfulness and 
care that no injury to life or limb occurred. 

On completion of the subterranean ‘work, the water was 
admitted into the entrance, and the whole of the mud over- 
lying the rock was carefully dredged away, the dam being 
also removed. A floating stage was placed in position, and 
holes bored from it into the centre of each rock pillar. These 
holes were set out from a careful survey of the work made 
before the water was admitted ; they were 5 in. in diameter, 
and received the charges of gunpowder secured in two 
cylinders, which were fired by a Wheatstone exploder ; the 
position of each charge is shown by dots upon the plan. 
They were generally from 7 lb. to 12 1b. each, and the effect 
of destroying the pillars and causing the fall of the roof was 
very favourable for the subsequent operations of slinging 
the blocks by divers, who could perform more work daily 
by the rock being left in blocks of 3 to 12 tons (the largest 
block lifted), than if it was broken up into smaller pieces. 
Four months were occupied from the time of the entrance 
being filled, in obtaining a depth of 29 ft., which was suffi- 
cient of admitting the Minotaur class of ships. 

The operations above described are similar to those 
adopted in some instances recently for the removal of rock 
shoals by means of a shaft and radiating driftways; and 
where the rock is of a suitable character, and tolerably free 
from fissures, a great saving of time may be made by its 
adoption, over the usual plan of boring and blasting the 
surface only. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippiLesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday "there was not 
such a large attendance on Change at Middlesbrough as there 
has been for several weeks. Although there was not much 
business transacted, the market was in a healthy condition. 
No. 3 was offered as low as 107s. 6d. per ton prom pany h 
and for next year the prices for this quality viel from 9 
to 1058. per ton. There is still a very general feelin that 
the present prices cannot be maintained, and must shortly 
declines Buyers of iron, however, should remember that 
notwithstanding the reports of declining prices in coal and 
coke, iron makers ate still asked as much as 38s. 6d., = 
even 40s. per ton for coke. Coal, too, continues very "high 
With fuel at such prices there canndt be any considera’ le 
reduction in the price of Cleygland iron of any description. 


* Seo EnGINxERING, vol, xi., pages 208, 209, 210, 








There are statements about the finished iron 


trade. Some merchants declare that inquiries are more his 


numerous, and prices rather firmer, while others state their 
experience is that the whole trade is flatter. 

The Proposed New Docks.—The dock scheme to which we 
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Esbjerg Steam Navig: 
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Proposed New Graving, 

ordinary monthly meeting,’ ye 
— of a recommendation 

Management to apply for P, 
struction @f an additional 
ing dock a present in course 
will have'é depth of 20 ft. on the sill, and a * length of 576 ft. 
— engineer was instructed to proceed with the necessary 
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estimated. 
eee Cunliffe |... 
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wet dock at Burntisland, has been rating will be 
commenced immediately, and the contractor is to 
complete the undertaking within a period of two years. 
Beenie Se he Cit Srust—-Ghe sete electors under 
Beek Seeman yetnieg y,clected wo of their number 
an Sas u They wisely 
ron where teduededl 


two professional gentlemen 
to 9 ESC aeeen os 


Oe ee Oe ome ae 
y Inglis, o' of f Messrs. A. and J. ot Loglia ship- 
builders Pol Pointhouse, Govan, and Mr. David Rowan, Marine 
Engineer. 
The Proposed Technical College of Glasgow.—The first 
subscri en with the proposed technical 


thing 

are three subscribers of 10007. each, namely, Messrs. Robert 
Napier and Sons, Mr. W. M. Neilson, Hyde-park Locomotive 
Works, and Mr. John Tennant, the dat meted one of 
the oldest and largest chemical firms in the world. Amon 
the other subscribers there are Messrs. Peter Denny, ship- 
builders, John Elder mp Co., shipbuilders and‘ og ay 
8. Dixon and Wilsons and Co., ironmasters, Walter Maefar- 
lane and Co., ironfounders, David Hutcheson, shipowner, and 
Alexander Stephen, shipbuilder. The amount advertised is 
J and when 20,0002. is subscribed, the executive will 

> establish a limited number of chairs, say, for 
‘aval Architecture and Marine and i- 


join that firm as 
. A. D. Gra is about to assume the 
has carried on with such 
Mr. William Wilson, at the Lilybank Works, 
the last quarter of a century or thereby, the last-named 
from the cares of actual business. He 
with him into private life the best 
» who are both numerous and widely 
inpide plant ie cbous. Messrs. Blair and 
plete t is about to be sold ublic 
Eiiadve premises will pass into Ah Oats 
Messrs. Nisbet for the production of a superior class of 


— ranges, and other foundry wares. 





‘NOTES FROM THE SOUTH-WEST. 
The Severn 
‘the Act, and the Great Western Company have under- 
tofind the whole of the required capital ; but in order 
to make“ assurance doubly sure” they have determined to 
maxe # small bore or drittway, first—which, b -the-bye, 
must be done'in any case. The “borings” have com- 
Reken fr long 'ago. soundings are also now com; 
of determining the particular site for 
crn endo fh ete and within about a month or so 
of the shaft will be commenced. 
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The New Wet Dock at Burntisland.—The estimaté of 
Mr. Walter Scott, Newcastle, for the construction of the new 


engineer is of a — 
the entire de 

















ENGINEERING, Novemser 8, 1872. 








MALTA. 


COFFERDAM AT ENTRANCE OF THE SOMERSET DOCK, 


LIEUT.-COL. CLARKE, R.E., C.B., ENGINEER; MR. CHARLES ANDREWS, RESIDENT ENGINEER. 


(For Description, see Page $24.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 


In consequence of the great increase in our American 
connezion, we have found it necessary to establish a 
branch office in the United States. nications 
may in future be addressed to Mx, GEorGeE EDWARD 
Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, Mz. CuaRntes Grt- 
BERT begs to state that subscribers in the United States 
can be supplied with “* ENGINEERING” from this 
office, post free, for the sum of 11. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
will also be received by Mr. HARDING, at the New 
York office above mentioned, at the rate of $9.30 
present currency. 








NOTICES OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 12th, 
at8P.m. Discussion upon Mr. Abel’s paper, “Explosive Agents 
applied to Industrial Purposes.” 

THE METEOROLOGICAL SocreTy.— Wednesday, Noyember 20th, 
at 7 P.M., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, the following papers will be read :—“‘ On the 
Storms experienced by the Submarine Cable ition in the 
Persian Gulf, on November Ist and 2nd, 1869,” by Latimer Clark, 
M.Inst.0.E., F.MLS.; “On the Meteorology of Southland, New 
Zealand, in 1871,” by Charlies Rous Marten, F.M.S.; and “On a 


as avin: Tide-gauge and Electrical ph,” by H, C. 
Russell, B.A., Government Astronomer, Sydney. 
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AERO-STEAM ENGINES. 

Tue advocates of mixed air and steam—or, as 
they are y called, aero-steam—engines 
their opinions strengthened by 
the publication, in a contem , of an article on 
the subject from the pen of Professor W. J. Mac- 

morn ine. In the article to which we refer, 
Profesor Rankine, after alluding briefly to the 
benefits which, when air-heating coils are used, may 
ossibly arise from the air pumped into a steam 
boliandating he a heat carrier and: conveying into 
the boiler heat which would otherwise escape, goes 
on to say : ‘t The following remarks are intended to 
show that, according to the principles of thermo- 
dynamics, the air has edekaeinees 
pn i om “= vy ome nar 
i steam in orming heat, into 
motive en , and to show that it is worth while 
to test how > Pe action can be carried 
in practice e ‘in which a 
: ia toenogled 


sa | thermo-d 
$1 afford a higher theoretical efficiency than steam 
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exer > ama tried.”.. ‘ . tati hick 
Professor ine aeservedlg? hole amongst en- 


gineers causes any opinions which he may express 
to have more than ordinary weight, and pa agp 
more than ordinary influence for good or evil; and 
when, therefere, he makes public a recommendation 
which we believe would lead to most unsatis- 
factory results, it is impossible that we should pass 
it by without notice. 
m the time that the acro-steam system was 
brought before the public, we have persistently 
maintained our opinion that, except as a means 
improving the performances of steam engines of an 
inferior class, or of improving the circulation. in 
faulty boilers, the introduction of air into a steam 
boiler was not a practice which could give rise to 
economical results. The experiments which have 
so far been made with the aero-steam system have 
completely confirmed our views, and we are un- 
aware of a single instancein which the performance of 
an aero-steam engine has ever approximately equalled 
in economy that of a steam engine of a really good 
type. In the case of non-condensing engines 3 
unjacketted and imperfectly ir seaeg cylinders, the 
introduction of air into the boilers has in many in- 
stances effected an economy, as we from the first 
stated that it probably would ; but in these instances 
there is ample reason for believing that the good re- 
sults have n mainly, if not wholly, due simply 
to the effect which air, mixed with steam, un- 
doubtedly exercises of checking condensation by 
radiation, or contact with surrounding objects, 
Professor Rankine, in the article to which we have 
already alluded, remarks that: ‘It is well known 
that the efficiency of any heat. engine is limited by 
the temperatures between which it works; the 
rues possible efficiency, that is the ratio of work 
one to heat expended between given limits of tem- 
perature, being expressed by dividing the range of 
temperature by the absolute temperature at the 
higher limit. In order that this theoretical duty 
may be realised it is essential that all heat whatso- 
ever received by the working substance should be 
received at the highest limit of temperature, and all 
heat rejected by the same substance given out at 
the lowest limit, Any deviation from these rules 
gives rise to an expenditure of part of the heat 
without producing thefull quantity of work due to the 
assigned limits of temperature.” In these sentences 
Professor Rankine has stated with admirable concise- 
ness and clearness the theory of the efficiency of heat 
engines, and we quite agree withthe deduction which 
he proceeds to make that: ‘In order to ys 
mate to the theoretical limit of performance y 
mentioned, the changes of temperature in the work- 
ing substance ought, as far as possible, to be pro- 
duced mechanically, the rise by compression, the 
fall by expansion.” Weare also, of course, quite 
ready to acknowledge—as all who have studied 
lynamics must necessarily be—that air 
worked under the conditions just stated would 


expanded from the same maximum to the same 
minimum pressures; but we certainly cannot on 
that account agree with the deduction which Pro- 
fessor Rankine makes that a large proportion of air 
(equal, it is stated, to about 1} times the weight of 
eed water employed) can therefore be injected into 
a steam boiler with economical results, 
The fact is, as we have pointed out on former 
occasions, that by the mere compression necessary 
to force air into boilers working at ordinary pres- 
sures, such as 60 1b. or 80 lb. per square inch above 
the atmosphere, the temperature of the air is not 
merely raised above that of the steam in the boiler, 
but.is made to nearly equal that of the products of 
combustion to which the heating coil would be ex- 
d. Under these circumstances the amount of 
ttaken up during the passage of the air through 
the heating coil, and consequently the amount by 
which the air is expanded subsequent to its com- 
pression, is-exceedingly small, and, as a necessary 
consequence, so. also is the excess of work (above 
that, ex in compressing it) which it can de- 
velop ing: its ex ion, even ing the 
latter to be carried out. under favourable conditions, 
But in reality the conditions under which the ex- 
pansion of the air takes place in an aero-steam en- 
ine are. not favourable, The air, on entering the 
iler, is at a higher temperature than the steam 
(unless, indeed, no heating coil is employed, and 
heat is wasted by radiation between the compressing 
ose ag erence a and it thus has to. give up heat 
the latter, Thus instead of receiving heat when 





larger proportion of air shall ployed than has 
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drawbacks to the economical 
air, the latter, when passing 


an cag voay 4 steam engine, is e 
of | ably less degree than it is compressed, in order to 


force it into the boiler, and hence there is another, 
and in some instances a serious cause of loss. 

If we understand Professor Rankine’s proposition 
rightly, it is his intention that such a large quantity 
of air should be forced into a boiler that the steam 
in the latter may be to some extent superheated, 
and that thus a greater range between the initial 
and final temperatures at which the working fluid 
enters and leaves the cylinder may be obtained. 
What Professor Rankine says is as follows: “In 
the examples already given the compression of dry 
air to five atmospheres would produce a rise of 
temperature of 390 deg. Fahr., while the actual 
rise required is only 84 deg.* Fahr., and without 
going into a minute calculation of the surplus heat 
produced by the compression of the air, it may be 
mentioned, as the result of such a calculation, 
that the surplus heat so produced amounts to about 
three-fourths of the whole heat due to the com- 
pression, and that by introducing a mass of air at 
each stroke, equal to about one and one-third the 
mass of feed water employed, the whole heat neces- 
sary for raising by 84 deg. Fahr, the temperature of 
the air and water, may be obtained by the com- 
pression of the air alone to the great benefit of the 
efficiency of the steam.” It is ible that under 
certain theoretical conditions this mode of working 
might show an economy, but practically we see no 
way in which such a result could be achieved. There 
is certainly nothing that would lead us to imagine 
that a mixture of steam and air could be used at a 
higher temperature than aorer superheated steam 
without causing damage to the cylinder, piston 
packing, &c., and unless some such advantage did 
attend the use of air and steam in combination we 
fail to see what is to be gained by the mode of 
superheating Professor Ranfine proposes. 

t must be remembered also that in practice the 
amount of work expended in compressing the air 
used in an aero-steam engine is increased by the 
friction of the air-compressing pump and its 
attachments; while the amount ot useful effect 
nine out by the air during its expansion is 
inished by the friction of the piston and the 
moving parts attached to it. Thus even sup- 
posing that the air was expanded without loss of 
eat (otherwise than by the conversion of the 
latter into motive power) from its maximum 
pressure and temperature down to the pressure of 
the atmosphere, no practically useful effect would be 
gained, unless subsequently to its compression the air 
had been so expanded by the absorption of heat 
that it was enabled during its e ion in the 
a to — an’ amount of work’ exceeding 

+ expended in its compression, by at least the 
quantity lost by friction. In ordi aero-steam 
engines, it is, we think, very questionable whether 
even this moderate amount of expansion of the air 
mage subsequently tc its compression ever takes 
place. 


It is probable that we may shortly return to this 
subject, and speak at ter 1 respecting the 
theory of air engines ; but meanwhile it may not be 
out of place for us to show generally the effects 
which the adoption of the system of working pro. 
posed by Professor Rankine would have on the pro- 
portions of engines. 

When atmosphexic air is compressed without 
having heat d to it, or abstracted from it, the 
rise of temperature during compression is given by 


the formula 

t=(R°*T))—To; 
or as it is perhaps more convenient for general ap- 
plication, 
t=—(R? Ty)—Ty, 
in which formula ¢=the rise of temperature in de- 
grees Fahr.; T, the absolute temperature before 
compression (temperature on the Fahr. scale+ 
461 deg.) ; and R the ratio between the initial and 
final pressures, or the latter divided by the former, 
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Professor Rankine, in his example, apparent 
starts with air at a temperature of 212 deg., an 
supposes it to be compressed to five a 
I this ¢ case T, would be 212 + 461—673°, and 
and following the formula given above, the tem 









logarithms as follows : 



















5 = 0.69807 

2 

7) 1.89794 

Log. 6% = 0.19970 
» 6738 = 2.82801 
1066 = 3.02771 
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We thus get the final temperature as 1066 deg. 
absolute, and subtracting from this the initial abso- 
lute temperature we get 1066 —673=393 deg. as the 
rise in temperature during compression. Professor 
Rankine gives the rise as 390 deg., and itis pee 
that Sia een may be more exact, as he may 
have taken the precise value of the power of R in- 
stead of the approximate value 3. 

We have given the above calculations in detail 
to explain the reasoning to our readers, so that 
they may be prepared to follow us in our examina- 
tion of Professor Rankine’s proposal. It is evident 
from the closeness of our figures—390 deg. and 
393 deg.—that we are not misrepresenting his state- 
ments, and that he means to begin with air at a 
temperature of 212 deg., although how the supply 
of air at that temperature is to be obtained he 
does not e plain. His ideal engine appears intended 
to work between the temperature of 212 deg., and 
that given to the steam by the addition of the 
heated and compressed air, and with the quantity 
of air which he proposed to use, namely, 14 times 
the weight of the steam, this higher temperature 
would be about 319 deg., or about 23 deg. higher 
than the temperature of steam at a pressure of five 
atmospheres when not superheated. This rise of 
temperature, due to superheating, is readily calcu- 
lated 1 by ascertaining the quantity of heat which 
would have to be abstracted from each 1} lb. of 
air to reduce it from the temperature of 2]2-+ 
390=602 deg., at which it enters the boiler, to the 
original temperature of steam, namely, 212 deg. ; 
and then dividing this heat between the 1}Ib. of 
air, and the 1 1b. of steam which corresponds to it, 
Thus the difference between the temperature of the 
compressed air and the steam is 602—212=390 deg., 
and the specific heat of air being 0.238, there is 
thus 390 x 0.2388 x1}=124.8 units of heat available 


























































air above 212 deg. Taking the specific heat of 
steam at 0.85, we thus have : 
124.8 
(1p x0.988) 40.85 = 107 deg., 

making the higher limit of temperature say 212+107 
=303°. This deduction agrees with Professor Ran- 
kine’s statement that “about three-fourths of the 
whole heat due to the compression” of the air is 
expended in heating the steam, for this statement 


390 
makes the higher limit of temperature 212+ == 


212+97$=309} deg., a temperature which only 
differs by 9} deg. from that above calculated. 
Comparing the air at 212 deg. with steam at the 
same temperature, the relative ific densities are 
as ] to 0.646, and thus the volume of the 1} Ib. of 
air will be to that of the 1 Ib. of steam as 0.6461} 


=0.861 to 1. The capacity of the air-compressing 
pump will thus be to that of the steam cylinder as 
861 


[86] =0-462 to 1, supposing the pump, like the 


cylinder, to be double-acting. 

This is with a non-condensing engine, but Pro- 
fessor Rankine also proposes to apply the system to 
condensing engines ; and then, in addition to this 
enormous air-compressing pump, @ still more enor- 
mous air pump would have to be driven. Let us 
arrive at the least size of air pump for a vacuum of, 
say, 25in. of mercury, the barometer standing at 
29in. In this case the temperature of the air would 
be reduced in the condenser to about 100 deg., and 
correcting for this we have: 

462 x 29 x (461+100)_9 78 
(29—25) x (461-4212) , 
or the air pump, if doubl ing, would have to be 








y 
d 
eres. 
as§ ; 


rature after compression is readily calculated by 


to raise the mixture of 1 lb. of steam and 1}]b, of}. 
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us to that any real economy is 
accrue from-the introduction of a lar 
into the boiler of a steam engine. 
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panics become possible. 


that Mr. Reed's shi 
nor swim, or for 


put i oe 
way the public is as much alarmed as though 


summer squall,” or fled the seas before the con- 
quering armadas of Russia and the “ extra-Euro- 
peans.” 


public information, since ita c r was revolu- 
tionised, and its old classification overthrown, by 
the addition of the ships laid down three years ago, 
now gradually taking their places in the line of first 
defence. Such a review of our resources, therefore, 
it appears to us very desirable to supply, briefly dis- 
cussing, as we deal with each class of ship, the 
most probable direction in which advance may be 
expected to take place. On one point, at least, we 
agree with Mr. Reed—that if we attempt to stereo- 
type existing designs, or cease to advance in guns, 
in armour, and in all other elements of power, the 
position which now is ours will pass to a more en- 
terprising people. 


important, class in the navy is that of the heavy 
fighting ships, now represented by the mastless 
Devastation and her consorts, and their auxiliaries 
the two heavily plated rams, Rupert and Hotspur. 
The former correspond to the liners of old, itt whom 
great fighting power took precedence of every other 
quality, and with them must rest, in the long run, 
e dominion of the seas. No swift frigates, nor 
smart corvettes, could have carried —— to the 
position she gained in Nelson's time. ey might 
—— enemy, but to sweep the seas was left for 
the ships of toughest sides and the heaviest metal, 
the seventy-fours and ninety-eightsa of Nelson's 
fleets. Tubs these seventy-fours might be, and 
easily outsailed, but the a of running away 
could not serve the foe for ‘ever, and sooner or 
later his turn came. Caught at anchor at the 
Nile, intercepted at La Hogue, shamed into fight- 
ing at Trafal , he was brought to bay by the 
tubs at last, for all his fleetness, and thenceforward 
there remained no enemy worth sending a fleet 
against. As it was then so it will be The 
ships which can best keep the line of ¥ 
stand the hardest pounding at close —— actin 
: mage roe 


i 


in concert, will sweep the seas, 





of 2.78 times the T yo steam cylinder! 
With an air pump 2.78 times, and an air-compress- 






ess, 
of the case into consideration, 
we can see nothing in Professor Rankine’s argu- 
ments, or in the assertions which have been made 
ing aero-steam engines, which would induce 
to 
balk of air 

t is of course 
ible that we may have on some of Pro- 
essor Rankine’s arguments, but at present we 
cannot avoid holding the opinion that he has ad- 
vocated a system of working engines which can only 
result in total disappointment to those experimenters 
who, by the weight of his publicly-expressed 
to investigate the matter prac- 


In view of Mr. Reed's efforts to create a new and 
groundless naval panic, the time is opportune for a 
more detailed examination of our maritime re- 
sources than it was possible for us to undertake 
last week. It is from want of knowledge of. our 
ships, their uses, and their capabilities, that such 
Did the public but know 
a little of its splendid fleet, it would be less easily 
frightened by foreign bugbears; whereas now it is 
but necessary for an anonymous writer to assert 
can neither steam, sail, fight, 
. Reed himself to hint darkly 
that he now knows a trick worth two of those he 
n the stocks a year or twoago, and straig ght. 

e 
British navy had already sought the bottom “in a 


So far as we are aware, there has been no 
trustworthy stock-taking of the navy, available for 


e first, and in our opinion infinitely the most | or 
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pressures course absolute pressures 0.462 of the capacity of the steam cylin- coasts by destroying every fleet which the 
Then hase - a ne Aha Pd on Professor Rankine’s see ae sab Bye <P them, if need be, 



















































enemy 

wherever they may go (as Nelson followed Ville- 
neuve to the West Indies and back), until brought 
to bay. They must also be for distant 
service, that is to say, for service in the South 
thing boaey Seti te 


wrenertos epee 
and from 


, on these ds, the necessity—often 
disputed—for a pl gg line-of-battle ‘8 close- 
quarters fighting ship, let us determine the qualities 
required of her, in order to see how far our existing 
ships answer to the description. Believing that in 
fleet actions ships will, as of old, be for long periods 
of time within range of each other, and that 
single ships will have to encounter a concen- 
trated fire, we place first unsinkability—the power to 
withstand pounding—whether obtained by armour _ 
or any other means. If, as is probable enough, the 
ram or the torpedo supersedes the gun as the chief 
means of attack, the ideal line-of-battle ship will still 
require the same defensive powers, thatshe may re- 
tain in action the use of whatever means of offence 
are given to her, for guns will surely be retained to 
keep, if ible, the ram or to ship at a dis- 
tance. ‘Thus not only the thickest armour, or its 
equivalent, but also the very heaviest possible guns 
are indispensable, even if those guns are merely for 
secon: s. Ong we lay little stress. 
It can never be combined in great perfection with 
the maximum of fighting efficiency, and we prefer 
the latter—though one or two exceptionally swift 
line-of-battle ships, like the Fury, attached to a 
fleet, might be of great service. To make your 
enemy run away is the next best thing to killing him 
right off ; beaides, you are sure in the end to catch 
him short of coal, or on a journey he cannot post- 
pone, and so bring him to book, and then when 
the general action begins the fastest engines will 
be slowed, for rushing past the foe like a flash of 
lightning can never conduce to steady aim or care- 
ful manceuvring. On handiness and efficiency as a 
ram, we lay, on the contrary, the t stress, 
believing that fleet actions are likely to be decided 
mainly, if not entirely, by ing. As to means 
of locomotion, our liners should be fitted to go 
wherever Nelson’s went, for similar duties. ‘This 
will be found to be within the powers of steam 
alone, regard being had to modern facilities for re- 
plenishing coal and communicating intelligence, and 
the consequently shorter duration in the future of 
rs | such chase as Villeneuve led Nelson. For the 
ence or reduction of colonies, in which the old 
liners were also employed, ships without sail power, 
rovided only with fore and aft canvas tempo- 
y ied, would be perfectly efficient, a local 
base of supply of coal, as of other stores, being 
always obtainable. Thus masts may be (and there- 
fore should be) dispensed with, for their absence is 
cfictenty, Ser tigusks eeemestiieent tithe treme 
effici . As seaworthi ability to kee 
the ey any weather is indispensable, but this 
need not include power to steam at high speed 
against a strong head sea, if low ends are for any 
as the ion of a ee 
necessary. A ship may be in respects 
seaworthy without this extreme ar. ake 
How, then, does our line-of-battle fleet answer 
to the conditions here laiddown? It consists, in 
of the Devastation and Thunderer, 


first 
and the Fury, still incomplete. All are 


5 


laun 
of one type, but the Fury i# both stronger for de- 
fence, and fleeter in pace, than her sisters. She 
promises to be, in fact, among the fastest fighting 
ships afloat, and so disposes at once of any difficulty 
there ma; accepting comparative slowness as 
i - the line-of-battle ship. 


mile 
of nearly 13,% knots, 


nor better cruising capabilities avail an exceedingly fa le result, the 
enemies in the long run. If these remarks proportion a oa to displace- 
trite, they are not unneeded; forthe school which | ment, and the fulness of her lines. As 
believes immense speed, and the possession of | handiness and steam power (ie., for ), 
one or two heavy guns—or numerous small ones—/| the new designs seem perfect. Nelson’s trip to the 
are all that is required in a fighting has never | West Indies en eee - 
been extinct, and is now favoured by the advocacy of | bilities, even without (Nelson at 
ee eee ee — our a oe ee eee” 
opinion most important arm British | ability” armament, they are quite abreast 

fleet is, and will always remain (at least so far as dna’ ‘bahia, beahae at ta BAM lagbets Shows eng 
can now be foreseen) the heavy ships for pres os od greet oa) lem eg a tp 
the line of battle, in which power of and —— ee eee ee , we 
defence ranks before every other. Their office say), in the unfin ship, the 
must be the same as in former times, viz.: to guard|the Great. The remaining point is seaworthiness, 

















above. It is unnecessary 
design of — pepe seg: (dra 
description, sister appeared 
in Enemneerine for Apel 96th last), further than 
ae oan she oS ates eS - 
ing four 35-ton in two turrets, with absolutely- 
uninterrupted all round; and that the ruling 
thickness of her armour is 12in. (rather more in 
the }; that she measures 285 ft. between per- 
di by 62 ft. 3in. extreme breadth, with 
26 ft. 6in. draught; that the nominal tonnage is 
about 4400, and the displacement about 9300 tons; 
nominal horse power, 800 (acting on twin screws), 
and the indicated power upwards of eighé times that 
amount. The freeboard is 9 ft. 3 in. for about 50 ft. 
from the stem ; then 1] ft. 5 in. to within some 40 ft. 
of the stern. The extreme after end is only about 
4ft. 6in, above water. Projecting beyond the stem’ 
is a powerful spur, and far above the turrets—in 
fact 12 ft. above the upper deck—is a large oblong 
‘‘flying” or hurricane deck, supported by narrow 
deck houses along the middle, hetween the turrets, 
to which all hatches and other openings are carried 
up. The coal supply is 1600 tons. The armour 
overhangs the sides in the manner introduced in the 
American monitors. The decks ate very thickly 
armoured in proportion to their height above water. 


To this enormously powerful squadron of three 
ships (fleet it can hardly be called) must be added 
the two steam rams, Ru and Hotspur, which 
could not fail to prove valuable auxiliaries in a 
general action. Both are protected about the water 
line by a belt of 1] in. armour, which rises, how- 
ever, only 18 in. above water. At that height is a 
thickly-armoured deck, calculated to resist de- 
pressed fire from heavy guns. The sides are con- 
tinued-up, without armour, to a reasonable height 
of freeboard, but inside them is a fixed armoured 
tower or breastwork. In the Hotspur, a small 
vessel of 2600 tons, this tower rises through the 
upper deck, and forms a fixed turret with several 
portholes. In the turret is one 25-ton gun, on a 
turntable, but the armour protecting it is only 8 in. 
thick. In the Rupert—also of moderate to 
(3160 tons)—the breastwork carries 12in. plates, and 
terminates-in a revolving turret, plated as the 
Devastation’s, with two 18-ton guns. Both these 
vessels are therefore well protected, and are not 
unfit to join the battle with the Devastation, but 
their gun power, especially in the Hotspur (from 
her weak battery armour), is . As they are 
specially intended for ramming, this is of less con- 
sequence. They are not, however, fit for keepin 
the sea long, having only the usual limited oon 
supply: They spread a little fore and aft canvas, 
The Rupert's will be about 14 knots. 
The Hotspur’s is between 12 and 13, and she would 
probably be limited to work near home. Besides 
these five ships, the Glatton could well take part in 
fleet fighting in home waters, having the same 
armour as the Devastation class, though only one 
turret and two 25-ton instead of four 35-ton 
Her speed is 12 knots, and her coal supply moderate. 
But even excluding both the Hotspur and the 
Glatton, we have, in the Devastation, Thunderer, 
Fury, and Rupert, a line-of-battle fleet of extra- 
ordinary individual power, tho small number, 
fit to go wherever our chief line-of-battle fleet 
is wanted, That we desire before all things to see 
the number increased, in view of what other powers 
may be expected to do, and are commencing to do, 
we need scarcely say; but that this unique fleet is in 
no present.danger of being small as itis, 
na showed conclusively last week. Moreover, 

oye steps are taken to increase it, it is necessary 
to thoroughly try the Devastation and Thunderer 
at sea, and to give the most attentive consideration 
to the question of how still further to increase the 
armour and the gun power without exceéding the 


moderate dimensions of od oy ships. ‘To the 
points requiring special elucidation in the approach- 


ing any » = pone which comm to call for 
remedy, and to the revolution which is approaching 
in the use of armour-plating. i +“ vessels 
of the Devastation type—we propose to revert next 
week—merely remarking now that the case in 
favour of retaining armour is evidently well appre- 
hended by Captain Sherard Osborn, w: letter in 
yesterday's 7imes is more worthy of his fame than 
any he has written for a long time past, With his 











tion? 





THE VIENNA EXHIBITION. 
Tue latest information which has reached us from 
Vienna this week with reference to the forthcomi 
Exhibition is the completion of the Semaithenel 


covering in of the great rotunda by placing into posi- 
tion the last—the thirtieth—of the heary iden, 
and the bold iron structure, the com. 
pletion of which had been doubted by many eminent 
engineers, may now be said to be finished in its 
principal parts. On Sunday afternoon the interior 
of the a was - e° first time opened for 
in ion to the public. More than 15,000 persons 
visited the lace on this occasion. 

When John Scott Russell submitted his plan of 
the t rotunda to the director-general, Baron 
von Schwarz-Senborn, and the architects and engi- 
neers intrusted -with the erection of the Exhibition 
building, warning voices were not wanting which 
tried to dissuade them from the bold undertaking, 
and endeavoured to show the impossibility of carry- 
ing out such a gigantic cupola-shaped edifice. 
Thanks to the energy of Baron von Schwarz, Scott 
Russell’s plan was accepted, despite all apprehen- 
sions, and the open and secret bs seman against 
the project, and the Vienna Exhibition has thus 
been supplied with a hall, the imposing grandeur of 
which not only excite the admiration of every 
visitor, but enrich Vienna, after the Exhibition is 
over, with a building which, as it is destined to 
remain, will be regarded as a grand and wonderful 
achievement of the art of engineering of the pre- 
sent time. 

The question to be solved by this rotunda was 
the execution of works hitherto not attempted. 
Although the entire plan was based on a most exact, 
yet after all only theoretical, calculation, it was not 


without reason apprehended that, as is the case with | °Pe 
technical 


every new trial in constructions, unforeseen 
and incomputable difficulties might arise in the 
course of execution. The raising of the large iron 
ring, of colossal weight, to a height of 80 ft., was 
an astonishing feat, and the placing of the girders, 
joining in a second elevated concentric ring, is, in a 


‘technical point of view, a new and important event 


in the hi of mechanical ry ~ alone 
a tt and lasting importance attaches to the great 
oe sr in the Prater. 

a. has also been made in the decora- 
tion of > tae entrance halls and the exterior 
walls of the industrial palace. Of the four chief en- 
trance halls, the one facing the machinery hall, and 
the eastern one facing the fine-arts building, have 
been so far finished as to afford a view of the general 
effect, This is throughout grand and monumental. 
Particularly beautiful are the large memorial tablets 
above the arches, and the m ions between the 
space of the principal columns, encircled with laurel 
wreaths supported by a crown, and carried by genii, 
showing the busts of the emperor and empress. 

The in the galleries of the two principal, 
aud the thirty-two side wings, are already all 
cf them boarded, and the decorations of the walls 
and columns in them has commenced. The glazing 
of all the side and the principal galleries is also com- 

and all doors and windows are painted. 
Drager! ctiy igi gn and the several 
vilions, of which that of Prince Schwarzenberg, 


or the exhibition of the mining and agricultural 
products of his estates, is the most advanced. 

Al all the 
state, that no doubt 
pleted by the time 


are in such a forward 
as to their being com- 
are wanted. 


ETESE 
hi 
F 

| 


u 


as 

y alluded to 

jonal interest, but also as one of 

importance to the travelling public, and 

compelled again . refer to it, 
e 


te 


The letter in question is too long for us to repro- 
duce it here, but we may quote that portion of it 
relating to the punched rails, Passing over the per- 
sonal on Mr, Burnett, in which Mr. 
Pochin indulges, we find the latter gentleman 
stating that: s 

Among the many devices for ing money in connexion 
i strange fact that, 


BREE 
att 
a 
i 


s 


ere 
i 


rail is the best test of its excel- 


+ 
I 


E 


su) in his assertions, not by 
Achates, Mr. Whitworth, but by a Mr. 
Charles Markham, who is poveets connected 
with the Staveley Company, and who says : 

to punched or drilled rails, I may mention 
that the invention of the fish-joint was introduced when I 


F 
E 


E 
iS 


for fifteen of my life taken an active in th 
auiiquaies of the Milland Railway, I have Bb od Pn 
as a mechanic, in ing a confident opinion that 
Gad vate ae leapaliny grefuraite to arilled ones. 
very practical mechanic knows that punching is a severe 
test, and any defect in the material is discovered by that 
What the invention of the fish-joint has to do 
with the strength of punched or drilled steel rails, 
Mr. Markham does not condescend to. explain, 
neither does he give any hint of why the fact of 
his being on the Eastern Counties Reilway when 
that ‘joint was introduced should be — to be 
a matter of public interest ; but probably he deemed 
it necessary to introduce some reference to bygone 
days to account for his making the astounding 
statement which we have distinguished by italics. 
The fact is that the statements in the letters to 
which we have referred are both silly and mis- 
chievous. If anonymous, their inherent foolishness 
would have rendered them innocuous, but one of 
them being signed by a prominent director of the 
Metropolitan Railway, and the other by a ‘ person” 
(to apply to him the term by which he himself de- 
signates Mr. Burnett) who claims an extensive 
railway experience, it is probable that they may do 
ischief, and hence they require comment. ‘The 
coincidence of Mr. Pochin being a director of the 
company whose rails were rejected has been the 
object of public comment, and no one could have 
blamed him had he simply confined his letter to a 
justification of his reputation. He has not been 
content with this, however, but has introduced into 
his ges peemes to the er a 
variety matters conne wi e manage- 
ment of the Metropolitan line, and, amongst 
other things, has laid down the startling proposi- 
tions we have quoted, The admiration which Mr. 
Pochin expresses for punching as a test of excel- 
lence for steel rails leads us to suppose that Le 
has proclivities like those of the modest man who, 
when it was suggested by his host that the egg he 
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was eating was a “little gone,” replied that he pre- 
ferred them so, Mr. Pochin apparently prefers his 
rails a ‘little gone ;” as every one knows, or should 
know, that Bessemer steel rails are after the opera- 
tion of punching. Mr. Pochin considers drilling 
steel rails a device “for wasting money,” and he 
quotes from Mr. Fowler’s specification a sentence 
in support of his view. We have no copy of Mr. 
Fowler's specification, but the sentence given by 
Mr. Pochin looks very unlike an extract from any 
engineer’s specification whatever, and we strongly 
suspect that the inverted commas should be taken 
away, and the sentence be allowed to stand as ex- 

ressing Mr. Pochin’s own notions of what Mr. 
Fovler specified. Even if the quotation is correct, 
however, no importance can be attached toit, unless 
the specification was of comparatively recent date, 
for in the early days of steel rails the damage done by 
punching was not suspected. Neither is the quota. 
tion of value if—as can be proved—Mr. Fowler 
systematically insisted upon the flanges of the rails 
made for him being drilled. On this point luckily 
there is ample evidence. The original line of the 
Meiropolitan Railway—about four miles in length 
—was laid with iron rails; but these proving un- 
satisfactory under the increasing traffic, it was de- 
cided to lay all future extensions with steel fails. 
The whole of the Metropolitan District, the St. 
John’s Wood Railway, also the extensions and 
renewals of the Metropolitan Railway itself, were 
so laid; but, prior to the steel rails being adopted, 
Mr. Fowler had a series of careful experiments 
carried out at Mr. Kircaldy’s, and these experi- 
ments showed conclusively the great damage 
done by punching. A full account of these experi- 
ments and their results appeared in this journal 
in May, 1868 (vide page 413 of our fifth volume). 
We may quote here the following paragraphs, 
giving a summary of the results obtained : 

The ultimate deflection of the punched steel rail is pre- 
cisely the same as that of a cast-iron one of similar section, 
the weights required to produce these deflections being in 
the ratio of about 2} to 1. The amount of deflection—less 
than 3ths of an inch—is so small that imperfect packing of 
the sleepers might easily permit it to take place; so that if 





the weight on the driving wheels of a locomotive were some 
60 per cent. greater than it is at present, fracture might 
often take place. As things are, a punched,rail would be 
strained beyond the limit of elasticity by the passage of an 
ordinary engine if an intermediate sleeper sank but 3th of 
@ remotest chance 
of a solid steel rail fracturing under exceptional conditions, 
the liability to accident in the instance of a punched rail will 
be of serious moment. 

With reference to the rails for the Metropolitan Railway, 
the weight of these considerations was sufficient to induce | 
Mr. Fowler to prohibit the use of punched rails; and there 
can be no question, even if the difference of cost between | 
punching and drilling were an important item, which it is} 
not, this decision was wisely made. _ : 

The series of articles from which this quotation is | 
given were reprinted in the American Railway Times, | 
and afterwards they were published with some ad- 
ditional matter in a book form by Messrs, Spon, so 
that the facts had ample publicity. Moreover, in the 
discussion on Mr. Sandberg’s paper ‘‘ On the Manu- 
facture and Wear of Rails,” read before the Insti- 
tution of Civil Engineers in 1868, the practice of 
Mr. Fowler, as regarded the Metropolitan Railway, 
was referred to, and the facts, as recorded in the 
Minutes of the Institution, stand thus: 


With the section of rail adopted by Mr. Fowler, at 5 ft. 
bearings, the solid rails bore a deflection on the average of 
10} in.; those with drilled holes, only 2}in.; while those 
with punched holes snapped with less than # in. deflection. 
These rails;were manufactured by the Dowlais Com 
from tough steel of exceptionally uniform quality, the tensile 
strength varying very little in any experiment from 35 tons 
per square inch; and the breaking weight applied at the 
centre of the 6 ft. peastogs averaged 29 tons for the solid 
rails, 19% tons for the drilled rails, and only 134 tons for the 
punched rails. To break these rails in a testing machine at 
the rate of sixty per minute, would require 52 effective horse 
power for the solid rails, and less than 1 horse power for the 
punched ones; and the knocking about which the respective 
rails would sustain without injury in ordinary working would 
be nearly proportional to those amounts. The ultimate deflec- 
tion of the punched rails was identical with that of cast-iron 
rails of similar section hence, in one sense of the word, they 
were equally brittle. 

Altogether, few facts connected with railway 
tg have had greater publicity than that Mr. 

‘owler insisted upon the flanges of his steel rails 

being drilled, on account of the material suffering 
so terrible from punching, and we cannot imagine 
how any excuse can be offered for a man in Mr. 
Pochin’s position making such statements as we 
have quoted from his letter addréssed to the Man- 
chester Guardian. 

Quite apart from Mr. Fowler's experiments also, 
there is ample evidence available as to the damage 


aninch. Itis ver wea then, if there be 





which Bessemer steel suffers by pun . Mr. E. 
J. Jinable week ae chipbedk to the | in h 
admirable work on milding ; an ees. 
the Admiralty practice, he says, that mn conse- 
quence of the damage. done to. steel,plates by 
unching, as proved by experiments made at Chat- 
am, ‘‘ the rule was made imperative that all plates 
should. be drilled.” . Mr, Hoag ‘Sharp, of the 
Bolton Steel and Iron Works, in an excellent 

‘‘On the Treatment of Steel Rails,” read before 
the Institution of Naval Architects in 1868, and 


published in ezienso on page 293 of our fifth volume, | ».7 


gives abundant evidenee bearing on the subject, and 
summarising some of the experiments, he says: 
“Thus proving that punching deteriorated the 
tensile strength of steel plates ,, in. thick to the 
extent, of from 26.4 to 37.8 per cent., as compared 


with drilling, or, taking the average of the experi- | gojare, 


ments, to the extent of 33 per cent.” Similar re- 
sults have been deduced by Mr. F. W. Webb, of 
Crewe, and other engineers who have carried out 
experiments on the subject. 

Ve think that the facts we have adduced are 
more than sufficient to dispose of the extraordinary 
statements as to the advantage of punching rails as 
set forward by Mr. Pochin and his friend Mr. 
Markham; while, as to the fact whether the rails 
on the Metropolitan Railway were punched or 
drilled, Mr. Pochin need only have asked some of 
his officers to have received an assurance that they 
were drilled: On the whole, however, we cannot 
regret that Mr. Pochin has made this attack on Mr. 
Burnett, as it is one which can be dealt with, while 
most of his previous ones have consisted of insinua- 
tions which it was difficult to combat. In conelu- 
sion, we may remark that, in the event of any 
casualty resulting from the use of the punched rails, 
which the board of directors have accepted after 
their rejeetion by their late resident engineer, the 
public will scarcely fail to hold them responsible. 


CUTTING TOOLS. 

At the es of the Institution of Mechanical Engineers 
held ‘at Birmingham on tho 31st ult., a paper was read “ On 
an Improved Construction of Tool for Turning Metals at In- 
ood Speed,” by Colonel Clay, of Liverpool. This tool has 
one or more holes drilled through it up to its cutting edge, 
through which a jet of water is delivered underneath the 
shaving that is being cut, and upon the cutting edge of the 
tool, for keeping it cool in working. By this means the tool 
is much more effectually cooled than by the ordinary water 
jet dropping upon the upper surface of the shaving, in which 
case little or no water reaches the point of the tool itself. 
The result of cooling the tool by delivering the water jet 
direct upon the cutting edge is that the surface speed of t 
tool can be increased four times in heavy cuts, and Tight 
cuts can be taken at as much as eight ‘times the speed that 
is usually practicable with ordinary tools, without any risk 
of the ar of the cutting edge being destroyed by over- 
heating. Specimens were exhibited of the tools drilled for 








supply of water to the cutting edge, which had been tried | hearin 


for both light and heavy cuts with complete success, at 
greatly increased speeds of working, 


FOREIGN AND COLONIAL NOTES. 





The United States Navy.—United States ships of war have | 


been got ready for sea as follows:—The Vandalia, at Porte- 
mouth; the Marion, at Boston; the at New York; 
the Minnebang, at Philadelphia; the Galena, at Norfolk; 
and the Dakota, at San Francisco. There is great activity 
in the Washington navy yard in the construction of engines, 
anchors, &e. 

Intercolonial Railway.—Traffie is expected to be com- 
menced on this line this month between Halifax and St. 
John. An iron bridge across the Trois Pistoles river has 
been completed. 


in Victoria—A Bill has received the royal | f 


Progress 
assent in Victoria to sanction the application of 10,000. 
towards the cost of further railway surveys. Another Bill 
has received the royal assent in Victoria which aims at pro- 
a exhibitors of new inventions and works of industry 
and art. 


Sir Frederick Arrow.—Sir Frederick Arrow, who has 


been visiting a large number of lighthouses on the lakes and | ; 


Atlantic coast, is credited with a remark that the American 
system of fog si is superior to the British, but that the 
British lighthouse system is superior to the American. 

A Great Canadian Bridge.—A swing bridge has been 
erected across the narrows een Lakes Sinicoe and Con- 
chiebing, and trains are now passing over it. The bridge 


extends 1300 ft. from shore to shore, and the abutments at | 


the swing are of solid masonry. The view obtained from the 
structure is said to be extremely beautiful. 


Collisions at Sea.—The Board of Steam’ Navigation in 
New York has recently passed a resolution censuring the 
practice, in cases of accident or ay ee oye 
the —_ upon steam vessels before an investigation of the 


 Canada.—The Great 
Railway, and will dur- 
the road as part of its 


oF ‘ Western 

estern Railway Compan: 
formal posscesion of tha Port 
ing the continuance of the lease 


The Precious Metals in Russia.—The administration of 
mines in Russia proposes to coin, in 1873, the value of 
20,400,000 roubles in pi i 


and Ohio Railroad.—Despatches from the 


that on the 23rd of October there only remained 
40. miles miles of ‘‘ track” to. belaid, to. unite the two com- 
pleted portions of the road, The line is expected to be 
opened next month. 
Muskoka (Coser! Free Grant District—A railway to 
cdnriect the Muskoka free grant district with the front is 
making® satisfactory progress. The Northern Extension 
Railway Company have been running trains as fas as Orillia, 
since the beginning of the year. The ing is now com- 
plete to Wahew, at the outlet of Conchiebing, and 
the line is open for traffic beyond Orillia tc the station in the 
township of Mara. 


Railways in Victoria.—Contracts have been signed for the 
construction of the first sections of the Ballarat and Ararat, 
and the Castlemaine and Dunolly Railways in Victoria. Both 
lines are to be constructed on a gauge of 5 ft. 3 in. 

Coal in New South Wales.—The New South Wales Govern- 
ae a gentleman ae Bag ne S Wales ond 
ictorian survey to survey New Sout and 
to define situation and extent of coal measures of 
that colony. One of the main objects for which the pro- 
posed survey is to be undertaken is to ascertain the existence 
of accessible coal measures in the districts to the westward 
of the Cordillera, in view of their being utilised in the deve- 
lopment of the mineral resources of the colony.’ It is 
already known that coal measures of enormous extent exist 
between the mountain range and the seaboard, but it is 
srenes foe), qalienss near fe, Sa galls copper, and tin- 

coal mines in the 








Tue Association or Lanp Financrers.—The 
is issued with the above title, and a progones 
100,0002. in 5% shares, for the purpose o 
dealing generally in land and buildings in 
promoters hold out = of i di 
which all us above 10 per cent. is to be set aside for 
‘ormation an accumulating fund until the 
capital has been repaid to the 

Mr. Barniyensm’s Worxs.—A few weeks ago we stated 
that negotiations were being made for the purchase of a very 


capital 
acquiring 
country. 
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THE NORTH SE SHIP CANAL, 


Continued from page 812.) 

Tue arrangement of pare gb material in tubes 

is more complicated, but is applicable for greater distances 

than the open channel. This arrangement was invented by 

the representative of the general contractor, Mr. S. T. 
and 


paratus. 
It was patented by Mr. Freeman in England, and by Mr. 
Bart in the Netherlands, and has only been used until the 
present time for the construction of the North Sea Ship 
Canal near Amsterdam, and for the deepening of the Sulina 
mouth of the Danube; in both cases with success. 
The apparatus is represented in the engravings on the 
follo page, which appeared in the columns of this 
journal (see Excrxeerine July 17, 1868), and from that 
issue we the following description of it: 
In the engravings, Figs. 1 to 4 represent different views 








erat wee pin gen more readily manageable 
in such a manner that although the ends of the coupled 
moved yo from each other, movement is 


w and w?, are jointed at the junction of the pipes, 
ps and uv respectively. It willbe seen that at each of 
these junctions, and wherever the flexible leather joint tubes 
are left free to bend, the strain is taken off the flexible tube by 
means of planks, yy, fixed on each pipe-float over the pipe, 
and pin-jointed together at their ends. When the position 
of the apparatus is such that the material does not require 
to be conveyed over water, there may be substituted for 


this flexible system of floating pipes any ordinary arrange- 
ment of tubing. 























of the arrangement of the pumping machinery and pipes, 
whilst Figs. 5 and 6 show the apparatus as actually applied 
to the dredgers above mentioned. Fig. 1 is a vertical sec- 
tion, and Fig. 2 a plan of the machinery, aa being acylin- 
der fixed to the side of the dredger so as to receive the earth 
or material it is desired to convey, and b being the pump 
case fixed at its lower end. This pump-case should be just 
below the level of the water from which the pump takes its 
supply through the water supply passage, ¢, ‘which is 
adapted to an opening in the bottomief the pump case, and 
is fitted with a valve, d. This valve can be opened and 
closed by the lever, d', and handle, d*; ¢ is a bridge piece 
fixed to the pump casing, and passing through the passage, 
¢, to carry the step or lower bea’ ‘of the pump axis, /, 
which has also an upper bearing at €h@ top of the cylinder, 
@; and gg are bevelled wheels by m of which the axis, 
J; is driven. The pump blades, 7‘, aré fixed on the axis, /; 
and a! is an opening in the cylinder or receiver, a, by which 
the earth or material is supplied toit by the dredger or 
otherwise. This opening shouid be 6ft. or more above the 
bottom of the cylinder or receiver. A ¢onical valve or cover, 
h, is provided to regulate the passage of the earth or ma- 
terial from the cylinder through the opening in the top of 
the pump case; and this valve has two rods, h' A‘, fixed to 
it, and which pass through 4% to a forked lever, 
to which they are a. lever, k, extends out. th 

the side of the cylinder or receiver, and is jointed to a rod, 
1, which at its lower end is forked and holds a screw nut, 
This nut works on a screw, the stem of which is carried 
pinion, 
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Figs. 5 and 6 represent, as we have said, the apparatus 
as actually used in Holland. In this case it will be seen 
that a modification of Woodford’s pump is bolted to the 
side of the dredger, and driven at the rateof 230 revolutions 
per minute by the same engine by means of the bevel gear 
ing showm on the top...Zhe pump, which is 3 ft. 6 in. in 
diameter, is fixed with the top on a level with the surface 
of the water, and is furnished with two inlets protected by 
valves, the one on the bottom for the admission of water, and 
the other on the top for regulating the entry of the ma- 
terial to be transported. On the top of the pump is placed 
a cylinder or reservoir, to receive, by means of a shoot, the 
stuff dredged up. 

The dredger is connected with the shore or depét for the 
material by means of wooden pipes fitted, as we have 
already described, with ying pieces to enable them to 
float, and ‘tonnected by leather joints, those immediately 
following the dredger arranged on the lazy-tongs 
principle, to admit of its free movement in any direction. 
The leathern joint pipes for this portion are about 4 ft. 
8 in. long, strengthened and compelled to assume a 
curve by iron spirals rivetted to their outsides; but the 
joints for the intermediate pipes are only about 18 in. long, 
just enough to allow of a firm connexion being made by 
iron hoops tightened by screws. The diameter of the pipes 
is 15 in. 

The action of the above arrangement is as follows: By 
the revolution of the flyer, A, a rapid stream of water is 
maintained through the into which the dredged stuff 
is edmitted through the pump by the opening on the top, 
and is thus rapidly mixed and carried to the delivery at 
the opposite end of the where the heavier materials 
deposit themselves in nearly level beds. An arrangement 
might also be made by causing the pipes to discharge into 
an enclosed area and the water from the top, by 
which means any required thickness eould be deposited. 

On the North Sea Canal Works the pipes have been laid 
over distances of 820 ft., and have been carried over the em- 
bankments, without affecting the work of the turbine, the 
speed of which, however, had to be increased on account of 
the increased friction. The turbine has ty been able 

f 


by the “mud 
” which had already been used, but in a less perfect 





iron rails rivetted to the surface of the bottom to which on 
also fastened the joints. 

Upon these rails the channel runs over a horizontal bed, 
which carries on its surface a double line of fixed rollers 


the chain drums of the dredgers. The channel runs over 
the drums, which are put in motion by an engine, and 
which are connected with each other by shafting in such a 
manner as to secure uniform movement; and it returns, 
below the horizontal bed, with the open side downwards, 
and where it is also supported by a double line of rollers, 
This channel, about 114.80 ft. long, rests, as shown in the 





eS 





annexed sketch, upon two coupled floats, and the portion 











directly supported is formed by two pairs of lattice 
girders, of which the upper pair carry the bearings for the 
upper rollers, and the lower pair those for the rollers beneath 
the bed. The remaining part of the bed, consisting of the 
extension of the upper pair of girders projecting beyond the 
caissons and above the water, is supported by a system of 
tie-rods, from which are suspended the rollers for the return 
motion of the channel. The shafting for the connexion of 
the two drums at the ends of the bed is carried by brackets 
along the side of one of the upper pair of girders. The 
horizontal motion of the channel is effected by a portable 
engine placed upon a lighter between the dredger and the 
mud-carrier. The discharging mouth of the dredger is ex- 
tended over this lighter, so that the excavated material 
falls upon the articulated channel, by which it is carried 
to the end of the horizontal bed, and as the channel 
passes round the drum, the material continuously is de- 
posited at its place of destination. The mixture of the 
mud with sand is previously effected ; some of the lighters 
Idaded with sand from the cutting near Velsen being placed 
atthe side of the mud carrier, and discharged by means 
of @ steam crane into a hopper, A (see the sketch), fixed 
above the front end of the channel. The buckets used 
with this crane contain 0.65 cubic yard, and the propor- 
tion of the mixture. between the mud and sand may be 
regulated to the quality of the latter. At some places, 
however, the sand is conveyed over suitably constructed 
platforms and scaffolds, by means of barrows direct to the 
discharging place of the material excavated by the 


The excavated earth thus prepared dries in a few days 
so far that the slopes may be formed to the normal sec- 
tion, and can be covered with clay. The slopes are further 
covered at the height of the average level of the water 
with wicker, and with additional protection (Rauhwehre) 
at those places where destruction of the banks may be ex- 
pected. The southern towing-path is to be macadamised 
along the whole length of the canal. The total length of 
the dykes to be constructed amounts to about 37 miles, 
of which, on the ist of May, 1871, about 20,000 yards 
had been completed to a height of 1.96 ft. above A P; 
about the same length had been entirely finished, and about 
20,000 yards had been covered with the necessary protec- 
tion against the action of the water. 

(To be continued.) 


NOTES FROM SOUTH YORKSHIRE. 
Suerrietp, Wednesda 


vice value 300 guineas from the directors and a silver salver 
from the clerks, o: cials, and workmen of the company. Mr. 
Ellis, chairman of the company, presided, and the directors’ 

imoni ted by Mr. Mundella, M.P. Several 
of the speeches contained interesting references to the im- 
mense progress by the Atlas Works, and the vast 
uantity of work which is now turned out there. It was stated 
that there are now about 6000 men employed at the Atlas 
Works, a number not equalled in Great Britain and sur- 


passed, perhaps, only by Krupp’s. 

Sheffield lists and Continental Iron and Coal 
Mines.—The 8 Telegraph understands that some en- 
isi gentlemen have inspected several 
hes swapclg hing coerce yg recat phe lgpanbe | anti 

mony, on the Continent, have found their 


capabilities 
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THE NORTH SEA SHIP CANAL; APPARATUS FOR REMOVING SPOIL FROM DREDGER. 
(For Description, see preceding Page.) 











and resources even more favourable than they had ant’ ’ | corrugated iron roof, 
pated. It is understood that railway and shipping facilities | resque. It is 180 ft. 
exist close to the mines, and that the properties referred to | In the centre of an 
will be worked by a company, the prospectus of which will 
shortly be issued. 

Works in Hand at Leeds.—Messrs. Fowler and Co., the 
well-known steam-plough ildi 
full range of new wor 
adjoining to the Hunslet-road, and have nearly com: 
the erection of an imposing block of additional 
providing and Co., of the Airedale Foundry, Leeds, 
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cette 
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i ‘@ market place of ornamental ironwork 
uni ity of Candy, the old capital of Ceylon. It 
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THE TEETH OF WHEELS.* 
“By Tomas Ropsets, Neweastle-on-Tyne. 


-T: 

Tuts assumes of the “ epicycloid 
tooth,” dad the method of drawing it by a rolling circle to 
be known. 

Let the bold line, O E, Fig. 1, be the epicycloid curve ; O, 
the eeets Oo satis of the hoe posteaed; IE ts 
height of a point, 5, through which the approximate are is to 
passing also through O, and an intermediate point, a. 


























gRnaet?, | 3m (1) 

3 rm (m+1)' 
B substituting H for H. intermediate point, 
iy t ‘or H, we get an+i iate poi 
are then able t find the redid of circular are t 
will pass through these three points, = 








R=isiVv ir =*4 @) | 
And the éentre for the arc is found to be at a uniform distance | 
from the tangent at pitch point, viz., 
; A=84H fs . ® 
Pee Le Lim pe used to a grate Sol we ts so that | 
divergence, E ¢, is not more than the other div ice. | 
It suits well to take this height, 4, such that | 
A=} A, uniformly. (4) 
and then, x 
Se - 
R=1.76a/ hr T° ® 
2 is :internal; for the flank of the pe oweg ole 
negative, Both cases are represen’ ign 
R, r, and\h may be in any unit of the on 
nat ee Se is i 
imation to e loidal curve, thus o 
tained, Ieee boon tasted 0m: the lenge seals of in. piteh 
(rolling circle 210in. in circumference, and H= i4in) in 
various cases; from a. straight rack to a  twe 
teeth, the points of coincidence ei and the dive 
gencies galy about 4th of the diver ice of 's 
arc, which been thought the best app 
cocngh tt tie eee Gates i ee : 
ius to the epi > at 
the middle of its height, assumed at about .85 piteh.’ It 


wn through the middle point of the 
br emo eurve, OE, sensibly coincides with it for the 
third of length, but diverges ly outwards 
at KE. But in practice it must start at 
diverges as marked O W, so much #0 as 
of tooth at the point ith, and ‘be at 
t of 15 deg. in the case of a twelve-tooth 
This angle by the new method is only 10 deg. 
¢ es oe eee inci tabular radii, 
instead of a geometrical construction, ng 
circles of four and five teeth (Willis using a rolling circle 











| 
is the radius of the rolling circle, and mr the radius | 





inwards from radial lines, with which they should coincide. 
His formule, in fact, are empirical, and need not be further 
Otho new wethsd: lea chee: the'ad 

e new me e advantages of being a 
plicable to any value 6f h, or. size of rolling circle proterel 


as straight line distances, inetead of measured on the curves, 
as they should be. 

nel eee en aU et ET EG xi- 
mation method, the following remarks apply: The 
the part of the flank that keeps contact the face of the 
other wheel’s tooth is always less than h, from about five- 
sixths to about one-half of it in the extreme cases. ~ It is 


wen dhe tn that the teeth are to 
ss pitch circles rolled continuously on each other without 
slipping. i 

ary ing that it is the pitch 
circle that is always equal, then 
which the draughtsman takes in his compasses 
small pinions sensibly less. And it is 
exact size without having to draw 
it. ee of the straight line pitch from the full pitch 

1 


iss j A ge é . a0) 
A eolumn showing it is inserted in the Table. 
The er the rolling circle the more yertical-sided is the 


tooth, and the less is the force tending to push apart the 
wheels. If a set of wheels of one pitch are wish: 
work correctly together, they must be with 
rolling circle, that small enough to suit smallest 
pinion wanted. The pinion of t=2 » has its flanks straight 
radial lines, and if a less pinion be made ite Seek wide 
becomes negative, that is, is turned the reverse way from 
usual, making the flank convex. But as this is only for the 
“ eontact depth,” d, only about half way down, and such 

ini usually flanged, they ean be used when suitable. 

But when other considerations outweigh this one, of work- 
ing correctly with other wheels, a — cirele may be used 
of any size up to half the size of wheel, i 
flanks (making them straight radial lines), and the other 
wheel’s faces; and R for the faces’ is found by formula (5), 
modified for the value of h used. 

This applies also to bevel wheels (including mitre), which 
are seldom intended to work with any but their fellows. Of 
course if they do ‘work with others, it is with shafts at an 
angle ; and this is sometimes wanted, and might be resorted 
to oftener, if facilities were provided for finding wheels to 
suit. 

Now, any bevel wheels of same pitch, and rolling cirele, 
and having the conical radius, BD (see Fig. 3), the same 
(or néarly so) will work correctly together; so that if this 
conical radius, and the angles, 0 and B, were marked in 
lists of wheels, it would be very readily seen if a given case 
of shafts at an angle could be suited. 





giving the best approximation in each case. 
mation is the better: 


fF 


.,* The larger the rolling circle ; 

|. Me leas the ichtiot tooth (h) ; and also 
“\ ‘The more tee 

| Let a==teeth in 


t=teeth in the wheel, =m n, 
and h, {\, and R be in ternts of the pitch as unit. 
Ra Vand — 7 Vitti . 6) 
m+2 t+2n 
TaRxeE of Numerical oe Sor a few Values of 
hand n. 























nl A= for n =5 6 7 

25) th | Vin |=.785 | 86 | .927 

29)..079 o fe i paar 

3 |. ayth > 6. | 94 ‘11.015 7) 

84, 113 x Ma j|1 * | 108 

Any value | ©; 1.570% | 1.727 7 | 1.855) (8) 
m+t _| t2h | t3 t+3} 
me? | tbiO | t+12 | Pera | 








Tables of thé values of R for different numbers of teeth are 
most éasily calculated when Vin=1; and tables for’ other 
cases are easily derived from them. A “ imén” table for 
the case marked * is given below. Teeth have been drawn 
ding to this table to'16 in. pitch, andthe ares’ repeated 
at every 1} in. aye ts itch lines, and théy contact 
w illis’s ares go out of contact at the 
is not given as possessing any advantage over 
the plan of making teeth to The ras slenailael Soci, 
wherever that is really done. But the trouble of i 
templates, and the skill needed to use them rightly, are su 
that it is believed approximate ares are generally —- 
Many persons draw an epicyloidal curve, as directed in Moles- 
weet’ Pocket Book, or otherwise ; and then by trial find a 


Sp Table, in the case of rolling circle=6 teeth ; 
h= 34 of pitch, and A\=.118 of pitch. 

















eee No, of | Radius | Radius | Contact | Will work 
piteh. teeth. | for face. jof “flank.| depth. | with teeth. 
ol) 2 R, d 
0136 p| 11 | .60 7.4 6h | 35 internal 
| (Fink « 
114 | 12 | 612 { sre 64 |40 , 
| line. 
0097. | 18 | 63 9.6 66 14 , 
84 | 14 | 644 | 5.3 68 |50 4 
73 | 16 | «66 3.9 Z ies 
6 | 16 | 67 3.16 Se oe 
57 | 17 |. .68 2.74 asa, aR 
51 | 18 | .69 2.45 4 |90. , 
45 | 19.| .70 2.24 75 «6104, 
41 | 20 | ..71 2.09 16.1120 ,, 
$7 | 21, | 72 1,97 a7 
84. |. 22 | ..78 1.88 ce Ge os 
81,| 23 | .7% 1.8 78 
2 | 24) .745 | 173 w» _|Rack 
26 | 25 |. 76 1.69 79 | 
0022 27 oe 1.6 «..  |300 external. 
0018. | 30 | .78 1.5 S$) a 
14 | 34 | 8 14 sen Ls ee 
18 | 36 81 1.37 Migs hes 
oe Me. | ses 1.33 ee 
0010 | 42° | «88 1.8 gl | 56, 
re Pee 1,25 wet LE ee 
49 | 88 
mi 66 | ° .... 1.2 82 
61 | 875 
72 | 89 1.15 
7 | 9 114 
100 | .92 Ei 83 
140 | .94 1, 
210 | .96 1.04 
420 | _.98 1.02 
Rack. | 1.00 1.00 | 84 

















radius and centre to suit as near as possible. is is better 
than by any of the other methods referred to; yet the part 
of the curve required is so short, that the radius t be 


found with within 20 per cent. less or more, and it 
is given at once, exactly, by these rules or Tables, without 
drawing a curve. Even in drawing the curve there is risk of se- 
rious error, and the writer has found even intelligent draughts- 
men understanding Molesworth’s distances “dj=yd,” &c., 





A larger a et er bevel wheels 
than for spur wheels. Pinions are rarely resorted to with 
such a small number of teeth, as in spur And it 





should be specially noted that the numbers of teeth where- 
with to use the formule or tables are not the real numbers, 
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always greater ; thus, AB 
eee ae le, 
i to B D. 


but virtual numbers, which are 
and B C being a 
G H drawn perpen 


Virtual number for A B=real number < 


BD 
DE 
Virtual number for B C=real number x 


BD 
DF J 
Hence a rolling circle for a set may be taken about double 
that for spur gear ; and the “‘ push apart” pressure, and'cross 
stressés thence arising will be considerably less than if the 
same size were used. 
If preferred, the positions of centres of R and R, could be 
ge by columns in the Table, of the distances out and in 
itch line, instead of from the tangent; but it is be- 
lieved that the method given has the advantage of sim- 
plicity and freedom from chance of error. 
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GUNS AND ARMOUR. 


Tx Glatton-Hotspur experiment was discussed in H.M.’s 
Dockyard, Portsmouth, on the 1st instant, by the Naval Pro- 
fessional Association, when a paper was read by Commander 
William Dawson, R.N., who said:—The defeat of the gun by 
the turret was in strict conformity with well-known meehanical 
ee with previous Shoeburyness experiments, and with 

colwich calculations. He proposed to apply only the 
official! mised figures, and to accept the ublished 
researches and experiments ‘of Shoeburyness and Woolwich 
as indisputable facts; and thence to endeavour to show in 
what direction the Glatton-Hotspur experiment teaches us 
to look for artillery improvement. After a technical descrip- 
tion of the armour, king, &c., of the Glatton, and a 
detailed account of the trial with which our readers are 
already familiar, the lecturer yeeeses to point out that the 
seven shots fired played round the bull’s eye in an uncertain 
way, sometimes hitting to the right, then to the left, then 
above, and then below their marks, thus confirming Captain 
Hood’s remark as to the well-known “inaccuracy of flight 
now observed in a 12-in. gun of 25 tons at very short ranges.” 
Had these irregularities of flight proceeded from a lack of 
skill in aiming, their extent would render them unimportant. 
But, as Captain Hood pointed out to the War Office Council 
on the 35.ton gun competition, in May, 1870, and as the 
official work on ‘“‘ Ammunition” also points out, this irregu- 
larity is the result cf imperfect rotation. It, therefore, di- 
minishes both the initial velocity and the corresponding ter- 
minal velocity, and thus doubly affects the striking force, 
whilst it cane the shot liable to strike at an angle to its 
major axis, instead of ‘ end on,” and hence greatly diminishes 
the depth of penetration, and, consequently, the power of the 

un. This imperfect rotation caused the first effective shot 
Che sixth fired) to strike 18 in. below the point aimed at. 
he point of the shot penetrated about 4 in. through the 
14-in. solid plate into the 15-in. wooden backing, and broke 
off. Perforating force was lost by the two rings of studs cutting 
nine grooves in the armour, of nearly their full depth at 
the entrance, the grooves gradually lessening in depth and 
width as the shot penetrated, the studs leaving to the last a 
brassy mark behind them. Penetrating power was also lost 
by the body of the shot breaking up, through its weakening 
stud-holes, into small pieces. S this blow the upper or 
14 in. solid plate was split into two thicknesses for a length 
of 7 ft., and was lifted bodily about 2in. at one end, and 
tin. at the other. But for a shower of rivets and an armour 
bolt nut, the disturbance to a gun’s crew, had one been 
present, would have been slight, whilst the portion of shot 
remaining in the side acted as a most secure shot plug. 
The guns, the gun carriages, and the revolving gear were 
wholly uninjured, and the Glatton could have continued to 
deliver an uninterrupted fire. The second effective shot (the 
seventh fired) being also imperfectly rotated, struck 18 in. 
below its mark, thus grazing the glacis plate, where it is 
3) in. thick. Entering about 13} in. into the 14 in. armour 
between the ports, it rebounded, leaving a clean hole in the 
armour the exact shape of its point. The glacis plate broke 
the force of the blow upon the turret, and useful work was 
lost by the studs on one side of the shot forming grooves in 
the armour. Further force was misdirected to breaking off 
the head of the shot at the front ring of weakening stud- 
holes, and to breaking up the rear —_ in small pieces 
through the rear pres and in throwing some of the 
pieces backwards several hundred yards. The turret was 
still free to move, the revolving , the gun carriages, and 
the guns were unharmed, and ship, in every respect, as 
fit to continue an action as before. It had been intended to 
heel the Glatton over towards the Hotspur, so as to repre- 
sent a lee side at sea, and so as to aim a shot at the inclined 
lacis plate, that it might possibly have perforated both 
 glacis and the turret, and, acting as a “dowell” 
between the two, have effectually prevented any further 
revolution. But six hours had employed in plant- 
ing these two shots, each 18 in. away from their pint and 
the probabilities- of planting a third shot in the right 
- appeared so small, that the idea was abandoned, and 
© experiment was discontinued. The main results, as 
regards the details of the turret, afford satisfactory testi- 
mony to the skill of our naval architects and carriage in- 
ventor. If turrets are to be multiplied, the Glatton- Hotspur 
experiment shows that we have contrived an admirable form 
for them with most suitable moving machinery. But the ex- 
periment throws no light whatever on the great question of 
turret versus broadside. ee eae 
ferent considerations. If it be conceded a Glatton ought 
to be reproduced ; that vessels of 4840 tons weight beg thre { 

that heavy guns of limi 
afforded by the alter- 
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that two 25-ton guns can stand the work of 
as well as four 25-ton guns 
either broadside; that additional 
necessary, and that the minimum 
objectionable, then the experiment may bear on this question. 
The defeat of the French rifled 25-ton gun at oc- 
curred under conditions exceptionably favourable to the pro- 
i probabilities as to 600-lb. shot striking the 
armour at right angles, vertically and horizontally, in an 
actual naval engagement, are excessively few. The strikin 
force requisite to perforate armour —— by the usua 
service backing has been established by experiment. A: 
from a diagram published by Mr. N. Barnaby, the Chief 
Naval Architect, we learn that the force required to perforate 
the front of the Glatton’s turret, at right angles, with a 12-in. 
projectile, is 7378 foot-tons. This would be exerted at 200 
yards (the distance in question) by a 600-lb. shot, which left 
the gun at the rate of 1357 feet per second ; or by a 700-Ib, 
shot projected with an initial velocity of 1252 ft. But the 
600-Ib. ot actually employed, having those short stud riflee 
bearings which, we are officially told, have ‘decidedly the 
lowest velocities,” left the gun with only 1300 ft. velocity; 
and, travelling 23 ft. second slower at 200 yards distance, 
it struck the turret a blow of only 6788 foot-tons. In order 
that this projectile should perforate the front of the Glatton’s 
turret, it must leave the gun with 1357 ft. velocity, or with 
57 ft. greater initial velocity. The same object might be 
attained by propelling a 700-Ib. projectile from the same en 
with 105 fh Yeas velocity than that requisite with a 600-Ib. 
shot. Two questions thence arise:—Ist. Why cannot the 
600-Ib. shot be driven 57 ft. faster? Or, 2nd. Why cannot 
a 700-Ib. shot be — in the 25-ton gun to make the 
same sized hole? th these questions resolve themselves 
into an examination into the loss of velocity due to imperfect 
rotation. It was observed by the Ordnance Select Com- 
mittee, in 1864, that “the gun rifled on the French” (now 
called the “ Woolwich”) “system has decidedly the lowest 
velocities ;’ and, consequently, the least penetration. That 
is to say, two precisely similar 110-lb. shots were projected 
from exactly similar 7}-ton guns by similar charges, under 
identical conditions. One shot was rotated upon a short 
stud rifle bearing (less than 1 in. in each groove) in an in- 
creasing spiral, the other upon a | rib bearing (9.2 in. 
in each groove) in an uniform spi This experiment 
was repeated 133 times, and the mean result was that the 
long rifle bearing gave 59 ft. greater initial velocity, and 
threw its shot, at two degrees of elevation, as far with 
20 Ib. of powder as the short rifle bearing did with 26 lb. 
How the force represented by 59 ft. velocity was absorbed 
in the so-called Woolwich gun, was evin by an exami- 
nation of sixty recovered 100-lb. shells, subsequently fired, 
and of the bore. Part of the velocity was taken up in wear- 
ing, disturbing, or otherwise injuring the studs in 70 per 
cent. of the shell; and another portion of the force was 
absorbed in wearing out the bore of the gun. By thus 
absorbing this 59 ft. of work, the bore was effectually des- 
troyed in 567 discharges. “The inaceuracy of flight,” 
which Captain Hood says “is now observed in a 12-inch 
x0f 25 tons, at very short ranges,” was very evident in 
the. Glatton experiment. ‘The officiel work om “! Asamunition,” 
part 2, page 57, explains that “in all Woolwich guns, both 
the direction and twist are given p Bees bearing of the studs 
on the grooves, the body of the s never being intended 
to come into contact with the bore.” ‘“ Modern Artillery” tells 


ting on both 
‘gues dena 


that the axis of the projectile should with that 
of the bore.” But “ Ammunition,” speaking officially of 
the rounded edges given to the studs to, effect this essen- 
tial centering in the bore, says, page| “that by the 
time the projectile reaches the muzzle 

siderable wear has taken place on the driving edges of 
the studs, and here any centering action, if it existed, 
‘‘ would have its maximum effect;” and it notes that even 
with light shot fired from field guns “recovered pro- 
jectiles fired from an experimental Woolwich gun, showed 


chanicians, Sir Joseph Whitworth says: “In the stud 
system there is both a loss of force and an increased irregu- 
larity in motion due to the defective precn Al But imper- 
fect rotation is also due to the angle of spiral not being pro- 
portioned to the Jength of the projectile. For this reason the 
original 600-Ib. shell has been reduced to 495 Ib. and the 
original 700-Ib. shell to 6161b. in weight. As the cored 
shot fired at the Glatton was nearly the same length 
reduced 495-Ib. shell, namely 2.35 calibres, it is important 
to note that we are officially told of some of these reduced 
shell when recovered, that “all are-scored on the base (for 
about one-fifth of the circumference) by the grooving of 
the gun; the length of the — a 
and this, notwithstanding that “ 
never intended to come into contact with the 
The twist, which was found wholly inadequate to 
the 600-lb. common shell, and ‘which i 
racy of flight now observed in a 12-inch ¢ 
very short ranges,” is one turn in 60 cali 
wae, mase to power this ~ 
of 35 tons i ane 
of which, ona ay Salone 
‘The stud in the confines 
worth prepased to. gfee 

pro. to giv 
on long bearings ( 
perfectly rotate = 
meters in length, wi 
opeaty,. Th 


” 
. 


body of the shot is 
bore 





us that “in order to secure accuracy of fire, it is essential | to the 


clear evidence of non-centering.” The first of living me- }i 


as the |. 


ut 3 in. ;” |. 











offensive power is not | jectiles, 


pressures. These 
powder charge, whence follows a further reduction in the 
w 
the studs on the projectile will i Sie Ww. 
Sir J. Whitworth, and Colonel agreed that 120 
of pebble could be usefully consumed behind a 700-Ib. 
were 


nd | shot in a'l2-in, bore, 13} calibres in length, if the 


free to escape without what Colonel Owen styles “an oblique 
movement of the axis,”” which is commonly “wabbling.” 
But the hardened gun-metal studs before you, which have been 
extracted from various recovered 700-Ib. have been 
crushed within the gun into various wedge forms. 
Nine such wedges g simultaneously driven over their 
grooves, and crushed between the sides of the bores and of 
the projectile, must have obstructed the shot’s escape con- 
siderably. | lar der pressures were consequently 
registered, so that 10 lb. had to be taken from the 
charge, and a further reduction is considered desira In 
the case of the 600-1b. shot the stud weg not so great, 
because the powder charge, with the same 12-in. bore, is only 
85 Ib. It is only the short rifle bearing which prevents 
charges being em pg for the Committee on Explosives 
tellus, 1st April, 2, that “ with a 12-in. calibre the 26-ton 
gun would probably consume 95 Ib. of powder with as good 
useful effect per pound of powder and with no greater pressure 
per square iach than it does 85 lb. of , with an 11-in. 
calibre.” Though the 25-ton gun, being only 12 calibres 
long, cannot consume the same amount of powder as the 
often dan which is 13} calibres long, yet a given charge 
of powder exploded in a 12-in. bore ind a 600-lb. shot, 
ought to register less pressure than a similar charge ex- 
— behind a 700-lb. shot. But when the 12-in. bore of the 
eda. was fresh from the factory, the first three 110-Ib. 
.A.P. charges gave, with 700-lb. shot, steady registers, 
never exceeding 20.2 tons. This was only 22 tons more than 
that given by 85 1b. powder charges ond 600-1b. shot, and is 
less than that given by the appointed R.L.G. charges with the 
same shot. But the “oblique movement of the axis,” and 
the wearing of the studs, would cause such excessive strains 
that the additional 251b. powder could not be employed. 
Hence it is that the c for the 600-lb, projectile is not 
that which the 12-in. bore ¢buld usefully consume, but 
that which an imperfectly rotated projectile will 
Let the 600-Ib. shot have rifle bearings 11 ft. long, instead of 
9in., and the angle of twist might - increased to one turn 
Oficial exper censenatieee 


in 25 calibres, and a 
ment could be vm | 


. . 2 
projectiles as for the 110-Ib. studded shot in 1864, and that, 
consequently, the -metal wedges before you obstruct the 
exit of a 700-Ib. t to an extent unknown to the lighter 
projectile, it seems likely that the mere substitution of 
1-ft. rifle bearings for 9-in. ones, wonld cause at least an 
equal increase of-initial velocity, viz., 59 ft. And, as the 
accelerated velocity due to the ebolition of the short bearing 
and ever-varying spiral indicates the removal of obstructions 
) free escape of the projectile, there seems every reason 
to believe that pow ges might be usefully increased 
from 85 lb. and 110 1b. to 951b. and 120Jb. with the 
0-lb. and 700-lb. projectiles respectively, without any 


ral 
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Wisi ligith Snmeoteaed we shall asi is a tele- 
meter for military made by Messrs. 
i and C don, accord- 


0. 4 
ing to a design of General Clerk, R.A, F.R.S. 
&e. The description given of this instrument is as 





follows : 
This instrument consists of a tube, about 


2 ft. in length, Fig. 21, having at each end a small | i 


FIC, 2i. 


SS ee central reflector at the 
int, O ; assume a point, P, on the perpendicular, 
Q, at a distance from the centre point, O to 
OR’, half the base line. Join SP and E and 
ene ae Pe Sa anne y aera” 

the line of the central reflector, m m', to cut the 


As the centre reflector is at an angle of 45 deg. 
with the base line, it ie evident tha 





R' Od and P Od are equal. The side, R' O, is equal 





mirror placed at an angle of 45° to the axis of the 
tube, and in the centre two other mirrors crossing 
each other at right angles ;. a telescope, with micro- 
meter eye-piece, is fitted into the centre of the tube. 
A prismatic com is fixed on the top of the tube, 
so that the bearing, as well as the distance of any 
object, can be at once determi 

The image of any distant object is reflected from 
the mirrors at the ends of the tube (or base line) to 
the mirrors in the centre, and from the latter into 
the telescope, thus giving two images of the object 
observed. 

There is an opening in the centre of the instru- 
ment for direct vision, and for the purpose of illu- 
minating the micrometer wires when using the in- 
strument at night; all openings can be closed with 
shutters when required. 

The instrument se been once adjusted, so 
that the mirrors are parallel to each other, needs no 
further adjustment ; bat any deviation from paral- 
lelism must be frequently ascertained, and applied 
as an index correction to the observed reading. 

In this instrument the observed reading for 100 ft. 
is 369, and any deviation from this is ‘the index 
error. The value of one division of the micrometer 
head is 1] seconds of arc. 

This instrument will be found very useful for 
road surveying, as the distances can be determined 
with great accuracy up to 600 ft., and it can be 
used with tolerable certainty up to 3000 ft. To in- 
sure correctness in the readings it must be carefully 
shaded from the direct action of the sun’s rays, as 
they cause an unequal expansion of the tube, 

v4 similar instrument, 6 ft. in length, has been 
found to give good results up to 3000 yards. 

. The flank and central reflectors of the instru- 
ment just described being parallel, it will be evident 
that in this case the adjustment is upon some object 
assumed to be atan infinite distance. But some years 
ago, in an article upon teleméters contained in the 
minutes of proceedings of the Royal Artillery Insti- 
tution, General Clerk, in describing an instrument 
invented by himself, involving the same principles 
as that now under consideration, and differing only 
in points of construction, states that the adjustment 
may be also made upon a point at some given and 
carefully, measured distance, We shall allude to 
both these modes of adjustment in treating of the 
cr aa rinciple of the instrument. We shall 
no a i words with reference to the general 
principle of this instrument. 

We have seen that in the construction of instru- 
ments of the second class, one of the principal 
sources of error is the non-coincidence or non- 

ism of the direction of the ray from a distant 

object with the line of collimation of the centre 

tel after second reflection, and the consequent 

non-coincidence of the images of the object with the 
centre web or wire and with each other. 

this case, either some mechanical or optical 

contrivance is generally introduced with the view of 

this error, or else the error is altogether 

and a very close approximation assumed 


to be absolute contact, ing of errors 
is to be found in man: great im- 
portance, and it may without detriment to 
the argument, lead to simplification of details, as 





subject with which liberties must not be taken. 
The neglect of small errors, which might be admis- 
sible in other cases, cannot be tolerated here, 
when we have to construct an instrument to mea- 
sure thousands of yards with a base of only a few 
inches or feet. The differences of the base angles 
become so very minute, and the slightest error in 
angular measurement has such a sensible effect upon 
the measurement of the distance, that we cannot 
allow even small errors to creep into our theoretical 
reasoning, The errors of construction or observa- 
tion, loss of adjustment, and natural obstructions, 
will give us quite enough to contend against. 

General Clerk has neither condoned the error just 
alluded to, nor attempted to obviate it by any con- 
trivance, but, on the contrary, has y utili 
the non-coincidence of the reflected rays of light, 
and consequent separation of the i of the 
object from the central vertical web, and from each 
other in the measurement of the distance. 

For the ge ea of illustrating the working of 
this principle it will be necessary to show that the 
separation of the images is a known function of the 
distance, and we must also determine the law of 
variation with reference to corresponding changes 
in observation, 

In order to do this we must, in the first place, 
establish the following:—The centre reflectors 
being at an angle of 45 deg. with the base, and 
yc tga A at right angles to each other, and 
the flank reflectors at some constant angle with the 
base, if we sup a line perpendicular to the base 
to pass through the centre point of the instrument, 
or intersection of the centre reflectors, the rays 
of light from any number of objects situated upon 
this perpendicular line, and incident upon the flank 
reflectors will, if produced back after second reflec- 
tion, all cross each other at the same point situated 
on the perpendicular line, at a distance from the 
central point equal to half the base. 

It will, be observed that this instrument is 
symmetrical at both sides of the central point, the 
attachments, construction, and inclination of the re- 
flectors are the same on both flanks; therefore, in 
order to avoid complication of lines, we shall only 
give the proof with reference to one side of the base. 
it being understood that exactly the same line of 
reasoning is applicable to the other side. 





T c 


Take RR’, Fig. 22, to represent the base line of 


the instrument ; O, the centre point, or point of in- 
tersection of the central reflectors; QC, the per- 
pendicular through the point, O, which we will 

to be indefinitely in the direction, 


O Let Q'R'S represent the direction of a ray 
of Rees eee Sree ee cane enmenere on 
the line O Q produced, incident 

and from the flank reflector at R' to the 


to the side OP and the side Odcommon. There- 
fore, the triangles R'Od and P Od, are equal in 
every *d equal to P d, and the angles 
R' dO, Pd O right angles. 

In the right-angled triangles, R'Sd, PSd, we 
have Sd common, also R'd equal to P d, therefore 
the angle R'Sd is equal to the angle PSd. But 
PS dis equal to the vertically opposite angle m ST; 
consequently the angle of incidence, R' S m', of the 
ray, R'S, upon the reflector, mm', is equal to the 
angle, m S T, which must therefore represent the 
angle of reflection of the same ray; S P will there- 
fore be the direction of the ray produced back- 
wards after second reflection. The same will evi- 
dently hold good, whatever may be the directions 


tilised | of the incident ray, Q' R', and its reflection, R'S. 


It follows that all the rays, after second reflection, 
will pass through the point, P, on the perpendi- 
cular line, O Q, at a distance from the point, O, 
equal to half the base. 

It can now be shown that when the instrument 
is adjusted to infinity, and consequently the flank 
reflectors are at an angle of 45 deg. with the base 
line, and liel to the corresponding central re- 
flectors, that the ray of light from a distant object 
situated at any point upon the perpendicular line 
passing through the central point of the base, shall, 
after second reflection, be parallel to the incident 
ray from the same point, and that consequently the 
incident ray and the same ray, after second reflec- 
tion, shall make equal angles with the perpendicular. 











Q 
Fic 23. 
\ 
) 
Wry R 
“o a 


Take Q, Fig. 23, to represent a point situated any- 
where upon the perpendicular, OQ; Q R'S the 
incident and Ren ih ae , and SP the direction of 
‘he same ray produced wards after second re- 
flection. As the angle of incidence is equal to the 
angle of reflection, the angles, QR'P, P R'S, 


are equal, but it has been shown that the angles 
P R'S, R' PS are equal, therefore the alternate 
1PS are equal; the lines 


les, Q R' P, and 
QR and P §, parallel, and the angle, O P § equal 
to the angle, O Q R'. Or if we represent the angle 
made by the incident ray with the i 
by ?, and the made by the ray produced back- 
wards after double reflection with the same per- 





t the angles — 
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pendicular line by 6, then in this case 


o=6 
if the instrument should be adjusted to any given 
distance, and consequently the flank reflectors no 
longer parallel, but forming an angle with the 
direction of the central reflectors dependent upon 
the assumed distance. 

The angle of inclination of the flank and central 
reflectors being in this instrument constant, it will 
be evident that the angle formed by the incident 
ray, and the same ray produced backwards after 
second reflection, being double of the former, must 
be constant algo, however the distance, and conse- 

uently the angle, , may vary. 

. If QR' S rig 24, be the course of the ray 
from the distant object, Q, situated on the per- 
pendicular line, O Q, Sa R' will evidently be the 
angle between the incident ray, and the ray pro- 
duced backwards after second reflection; but the 
angles, Q P a and S P O, being diametrically oppo- 
site, are equal to each other. The exterior angle, 
P a R' is equal to the two interior and opposite 
angles, Q P a, and a QP, therefore the angle 5 a R' 
=0+9. 

wo represent the angle of inclination of the 
reflectors, OI R', by i; then Sa R'=2i; therefore 
in this case 

6=2:1-92 

Having assumed some particular distance for the 
adjustment of the instrument, to find the corre- 
sponding angles of the flank reflectors, take z to 
represent the assumed distance, og Fig. 25; and 4, 
half the base, ther 


7 tan Zgk O. 


Bisect the angle, g R' o, by p R’, Fig. 25, and draw 
mm, at right angles to it ; mm’ evidently represents 
the direction of the flank reflector, when the instru- 
ment is adjusted to the distance, z. 





Taking ¥ to represent the angle, g R'o and w, the 
angle of inclination, m' R' S, of the flank reflector to 
the line of the base, 


and taking i as before, equal the angle of inclination 
of the reflectors 
sw — 45° = = : 
therefore i, which is a constant quantity in this in- 
strument, becomes known. 
It has been shown that, when the instrument is 
adjusted to infinity, 


=¢, 
and when the instrument is adjusted to any given 
distance, 
6=2i-—9: 
therefore, in either case, 9 being a known function 
of the distance, 9 becomes known, corresponding to 
any given distance. It has been also shown that 
= where all the rays of light produced back- 
wards after second reflection cross the perpendicular 
line, is at a distance from the centre point equal to 
half the base. If we represent the distance from 
the centre point to the object or eye-glass, accord- 
ing to the attachment of the webs and measuring 
seale by d; 
2 (+d) tan 6, 
will evidently represent the minute distance mea- 
sured by scale between the webs when made to 
intersect the images by movement of the micro- 
meter screw. 

It will be observed that there is no error in the 
theoretical principle of this instrument to be either 
condoned or provided for. If the reflectors can be 
correctly attached at the uired angles and at 

ectly correct distances; if the instrument can 

reserved uninjured and the adjustment undis- 

turbed ; and if the minutely varying distances of 
the images can be measured with sufficient certaint 
ane gorge then ed wet —— to wor 
great accuracy, only affected ie varyin 

conformation of the eyes of different pte 


atmospheric refraction, and the hinderances to 
successful observation incident to the field of battle. 
With reference to delicacy of construction and 
liability to injury, i able from these. instru- 
ments, it would ce: y be very desirable, if we 


could produce an instrument that would bear all| day 


kinds of ing and knocking about, and at the 
same time afford the means of highly accurate ob- 
servation of long distances; but if we cannot 
attain to this we must, as already stated, employ 
different instruments, according to the circum- 
stances in which they way be required. 

Campaigning is rough work, but it 
would not seem to be an: ute imp 


ment. . There are many professions and trades, and 
many intelligent men in all services, and some com- 
petent man in each brigade, &c., might be told off 
to see that the telemeters were in working order 
and proper adjustment, and to readjust them if 
necessary. 

(To be continued.) 








THE OXYHYDRIC LIGHT. 

In our issue of the 16th of August we mentioned 
the decision which had been arrived at by the 
Municipal Council of Paris, based upon the con- 
clusions of the report of M. Louvet, and that per- 
mission had been refused to the Tessié du Motay 
Company to establish mains for the distribution of 
the oxyhydric light to public and private consumers. 
Permission had previously been accorded to la 
down mains for a distance of 8000 metres, and M. 
Félix le Blanc, gas inspector, had been instructed 
by the Prefect of the Seine to follow, with M. 
Darcel, engineer-in-chief to the service of gas light- 
ing, all the trials made at various times with the 
oxyhydric light, and to complete these trials by the 
experiments necessary to clear up doubtful points— 
experiments made in the presence of the represen- 
tative of M. Tessié du Motay. M. le Blanc has 
recorded his experiments in a report, which served 
as a foundation for that of M. Louvet. We have 
before us both these reports, and although the 

uestion of oxyhydric gas has for the present been 
definitely decided at Paris, it is still being con- 
sidered elsewhere, and we think it will be found of 
interest if we explain the’ manner in which the 
various experiments were made, and the principal 
results obtained. 

The first invention of M. Tessié du Motay con- 
sisted in projecting a mixture of ordinary coal gas 
and oxygen, not on a pencil of chalk, as in the 
Drummond light, but on a cylindrical stick of com- 
pressed magnesia, or even on a piece of zircon, 
The light thus obtained is, as is well known, very 
brilliant, and the discovery made by M. Tessié du 
Motay of an economical mode of producing the 
oxygen, led him to think that his new system of 
illumination presented ea. advantages. His 
process of manufacture is 
of manganate of soda, decomposed by a current of 
superheated steam. This reaction disengages the 
oxygen at red heat. The soda is then regenerated 
by the passage of a current of air, which revivifies 
it by leaving its oxygen behind it. This alternate 
operation of abstraction and regeneration can be 
repeated almost indefinitely. 

Subsequently the Tessi¢é du Motay Association 
abandoned the use of refractory pencils, either of 
magnesia or zircon, made incandescent by the action 
of the ignited jet of mingled gases, and adopted a new 
system, which consists of projecting the oxygen in 
the axis of a flame obtained by the combustion of 
coal gas, previously charged with the vapour of 
volatile oils rich incarbon. This effect is produced 
by means of special burners delivering the hydro- 
carburetted gas around their circumference, and the 
oxygen in the centre, the two gases being led to the 
burners by a separate system of mains and service 
pipes. The flame thus obtained is very bright if 
the two gases are blended in the proportion of 1 
of hydro-carburetted gas to $ or alittle more than } 
of oxygen by volume. 

When authority was granted to M. du Motay and 


Paris, for a distance of five-eighths of a mile, 

did not employ the ordinary gas, but laid down be- 
sides the pipes J cen for the oxygen, a second 
series, to lead bi rich gas distilled from 
Boghead coal. This fact, taking into consideration 


voirs, has led M. le Blanc to remark, in his 


to | sation. 


ased on the employment | pe th: 


his colleagues to distribute his gas experimen | in 
ey . 


very different to those that would be met with, 
supposing that a general concession for canalisation . 
was conceded to them. The engineers of the com- 

pany acknowledged themselves that their experi-_ 
ments did not conform with the condition of every- 


practice. 

A double series of trials was made under the di- 
rection of M. le Blane. 1. In the public boa 

and, 2. in the laboratory, and in the dark room 
the gas-testing service of Paris. In these experi- 
ments the oxygen was burnt, 1, with Boghead coal 
gas; 2, with carburetted coal gas; and 3, with the 
ordinary gee of Paris, without oy ious carburi- 
e may speak first of experiments 
madé in the ie streets. ‘Lhey were conducted 
> gw pentane es Be og two lamps, the 
first being supplied with mingled gas, and the 
second with ordinary coal gas, and these served to 
give comparisons of luminous intensity — com- 
isons made by means of the photometer. At the 
oot of the first lamp two gas counters were fixed, 
the one intended to measure the oxygen, the other 
the coal gas. The consumption in litres of each was 
thus obtained per burner and per hour. The Oxy- 
hydric Light Company was allowed to attach te 
each counter a Girard regulator, to obtain for the 
gases a suitable pressure, and the apparatus, once 

re ted, remained constant. 

The basis of all the calculations determining the 
results of the experiments, is the price of the oxygen . 
—a price determined by the society itself. This 
been fixed at 0.50 francs the cube metre for the city, 
and at double that price for private consumption. 
The reporters consider this price as too low, especi- 
ally when the cost of carburetting the combustible 
gas is taken into consideration, and they conclude 
that only under certain conditions the numerical re- 
sults deduced from experiments must be accepted, 
and that certain of these results which appear favour- 
able to the employment of the oxhydric light, are 
apparent rather than real. 

t must be remembered, also, that one of the 
data that must be used in making a comparison of 
price between the oxyhydric and the common coal 
gas, with equal light, is the price of the latter, which 
in Paris is three-tenths gan agora by the 
company for the oxygen for public consumption, 
and three-fifths that for private use. In the first 
series of experiments le on the Place du Nouvel 
Opéra, with the Boghead coal gas, two kinds of 
oxyhydric burners were employed—the bat-wi 
No. 2, of ave consumption, with a short - 
out flame, and a large jet, No. 3, with a long 
straight flame, and of large consumption. 

Bat-wing burner, No. 2. With this burner, the 
average consumption per burner and per hour was: 
ag coal gas ... coo (pee Ho feasage feet 

The photometer indicated an illuminating power 
of 1.7, the light given by the ordinary gas burner 
being taken as 1. The total price for the city, per 
hour and per jet, at the price previously given, will 

us : 
Boghead coal -- 2,840 cubic feet .663 pence 

Oxygen a ow O86 , 5 1) ,, 

Total ss = sss BOK yg 

With an ordinary jet, burning the common coal 
gas, and consuming per hour 4.942 cubic feet, the 
expense is .2]1 pence. The proportion between the 
prices is thus 30 pence per jet and per hour. But 
the lighting power of the oxyhydric gas being 1.7 
times pron Fy than that of the common ede 
proportion of prices, be equal light, will be: 


-210X1L7 
The oxyhydric used under similar conditions 
would thus cost the city 2.25 times as much as the 


gas. 

For private consumers the price of oxygen, as 

given by the company, being 1 franc instead of 

.50 franc, and that of the Lage igh ya franc 

instead of .15 franc, the SRE i s of the 

two kinds of lighting, gree of illumination 
being ‘equal, would be 1.32 instead of 2.25. 


; 
: 
5 
: 
i 
F 
i 


cubic feet. 
jing with the computation as before, 





report, 
that the company was working under conditions 
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eost twice as much to the city as the ordinary coal 
gas; for private consumption it would be 1,25 times 
ter 


A second series of experiments was made with 
the public lamps upon the carburetted coal gas and 
the oxygen. The one carburator was employed, 
and the liquid used was Boghead coal oil, worth 
about 54d. pound, The average consumption 
of oil per cube foot of gas was 32.25 grains. Work- 
ing from the data obtained from these experiments 


as before, and admitting always the prices fixed | retted 
oO 


by the company, it is found that the proportion 
between the prices of the oxyhydric oak the ordi- 
nary gas, with equal light, is, for the city use, 
equal to 


2.2 
5g With the large burner No. 3, 


1.14 ‘ 
[a0  » _ butterfly jets No. 2, 


= with a smaller burner No. 1. 

At the conclusion of the experiments made in 
the streets, the engineers of the Tessié du Motay 
Company appeared to _——- the many grave 
difficulties which lay in the way of its adoption for 
public use, and turned their attention to making it 
available for private consumption. 

The experiments conducted in the laboratory of 
the service for testing gas, dealt with many diffe- 
rent modes of lighting, several of which have only 
an indirect bearing on the oxyhydric gas. We need 
only refer to those made with the Boghead coal 
gas and oxygen, and with carburet gas and 
oxygen. 

The former, conducted with different burners, 
showed, that even with the most advantageous 
forms of jet, that is to say, with the large burner, 
No. 3, economical results, with equal illuminating 
power, could not be obtained. In the trials made 
with the carburetted gas and the oxygen, the 
Lévéque carburator was used in accordance with a 
wish expressed by the engineers of the company. 
In this carburator the vertical wicks are immersed 
at their lower ends in the hydrocarbon, which rises 
throughout their length by capillary attraction. 
The gas circulating around the moistened surfaces 
is charged with the vapours which are given off by 
the volatilisation of the oil. 

Experiments were commenced with Boghead oil, 
of the price of about sixpence a pound. Although 
this liquid gives very variable results as regards the 
illuminating effect produced during the different 
periods of volatilisation, it is preferable in all re- 

to the preparations of petroleum, which are 
still more variable, . f 

The jet No. 1 (dec dougie), experimented with at 
first, did not give favourable results. With a jet of 
the same form, No, 2, the proportion of. price be- 
tween oxyhydric and common gas lighting, with equal 
illumination, and for private consumption, was 


found equal to 1,38 . These figures would indicate 


2.55 
in ‘this case a marked economy. But this advantage, 
according to the reporters, is not real, because it is 
only obtained by powerful carburation, the expense 
of which does not appear to have been ascertained 
by the company. 

The same remark.is applicable to the results ob- 
tained with the large jet;No. 3. This burner was 
the object of a great number of experiments made 
under varying conditions with the Lévéque carbura- 
tor. The rest of the experiments, compared like 
the preceding ones, showed that it is with the 
burners of large consumption that the png ad- 
vantage is obtained in regard to the lighting power 
as oe with the cost of-the gee. The lighting 
powet increases much more rapidly than the con- 
sumption, showing that the oxyhydric gas does not 
give a divisible light, that is that it does not permit 
of the advantageous employment of small jets of 
low em ge awsnial Olek byt 

ay bene ways the prices e com- 

y in computing the results obtained with the 
oad jet, No. 3, a great economy is arrived at. The 
reporter concludes that, if the selling prices for the 
oxygen could be considered trustworthy, and that if 

account a 


however, that the 
and that it has to be redaced deol by the interposition 





of ground or enamelled glass, which obscures from 
25 to 30 per cent. of the light emitted. 

The experiments, conducted by M. le Blanc, ap- 
pear to have been made with the greatest care. 
All the doubtful points that required to be investi- 
gated, he has examined, It would have been in- 
teresting, however, had he experimented upon the 
action of cold upon the carburator. Had he done 
so, he would probably have found a new argument 
against the use of the oxyhydric light with carbu- 


gas. 

We must conclude this article with an extract 
from the report of M. Louvet. His conclusions, 
although they recommend the rejection of 
the request to lay down a m of mains in Paris, 
contains so high an opinion of M, Tessié du Motay’s 
labours, that we cannot pass them in silence. 
‘* Your Commission,” says M. Louvet, ‘ believes 
that it should testify to the perseverance, to the 
investigations, and to the efforts of M. Tessié du 
Motay, thanks to which he has really found the 
means to produce oxygen under conditions more 
advantageous than has ever before been accom- 

lished ; he has made a discovery, which, sooner or 

ter, will render immense service to industry, 
But for the present, the claims advanced to sup- 
poet the demand addressed you do not appear to 

e clearly enough established for the municipal 
authorities of the city of Paris to convert the 
canalisation for the benefit of a system of lighting 
inapplicable for use in the public streets, and to 
assume thus, by a premature sanction, a great 
moral responsibility.’ 
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Baldwin Locomotive Works. Iilustrated Goteleme of Loco- 
motives. M.Barrpand Co. Philadelphia: J. B. Lippin- 
cott and Co. 

NomINALLy the handsome volume before us is but 

an illustrated trade catalogue; but in reality it is 

something more, andhence it well deserves notice at 
ourhands. The book, in fact, contains a very com- 

_ sketch of the rise and progress of the Baldwin 

comotive Works, and the history of this well- 
known establishment is so intimately connected 
with the early history of the locomotive in the 

United States that the record to which we have 

alluded possesses special interest. 

Matthias W. Baldwin, the founder of. the esta- 
blishment, was by trade a jeweller, who served his 
apprenticeship in Philadelphia, and subsequently 
carried on business, on his own account, on a small 
scale in the same city. Trade falling off, however, 
he gave up his shop, and in 1825 joined David 
Mason, a machinist, in the manufacture of book- 
binders’ tools, and cylinders for calico printing. 
This business prospering, it became necessary for 
the ae to employ steam power, and an engine 
purchased for driving the i at their works 
not proving satisfactory, Mr. Baldwin. designed a 
new and compact type of vertical engine, which was 
so generally appreciated that it procured the firm 
a number of orders for engines of similar construc- 
tion. This engine was constructed prior to 1830, 
and it is still in use at the Baldwin Locomotive 
Works, driving part of the machinery in the erect- 
ing shop. Soon after the construction of the en- 
gine Mr. Mason withdrew from the business. 

The first locomotive constructed by Mr. Baldwin 
was a miniature one, built for Mr. 
the proprietor of the Philadelphia Museum, where 
the odd was exhibited at work, steam being gene- 
rated by the combustion of anthracite and pine- 
knot coal, while the exhaust steam was turned into 
the chimney. This model was set to work in April, 
1831, and in constructing it Mr. Baldwin was only 
"esmegy by such descriptions and sketches as had 

nm published of the locomotives which com 

at Rainhill. The little engine did well, however, 

and in the same year, 1831, Mr. Baldwin received 

the order for his first full-sized locomotive, this 
order being © tw by the Philadelphia, German- 
town, and Norristown Railway eee mam whose 
line to Germantown—only about 6 in length 

—was being worked by horse haulage. This first 

locomotive, named the “ Ironsides,” is described, 

and its performance recorded in the book before 
us, It was completed and on the road in 
paints 1832, and passed its trial successfully. 

ubsequently some imperfections developed them- 

selves, and bad to be remedied, but, taken as a 

whole, the engine was—considering the early date 

at which it was made, and the great ical diffi- 








in Peale,. 


culties which had to be overcome in its construc- 
tion —remarkably successful, and it did duty on 
‘the Germantown road and other lines for more 
than twenty years. The “ Ironsides” was a four- 
wheeled inside-cylinder engine, resembling the old 
well-known ‘ Planet” class, and its cylinders were 
93 in. in diameter, with 18 in. stroke. The wheels 
had heavy cast-iron bosses, wooden spokes and 
rims, and wrought-iron t; the diameter of the 
driving wheels being 4ft. 6in. The valves were 
driven by eccentrics—one for each cylinder—mov- 
able around the crank axle, so that they could be 
shifted into the positions for backward or forward 
oy Ee dame t being similar to that until 
tely epnaively br ny ive marine engines, This aes 
ay Pag 8 of single shifting eccentric was appli 
b . Baldwin to the locomotives constructed by 
him for some years. 

In 1834 Mr. Baldwin patented the ‘‘ half crank,” 
an arrangement which is, no doubt, familiar to most 
of our readers. We may nevertheless state, how- 
ever, that in this arrangement the axle terminates 
at each end in a half crank, the wrist or pin of 
which enters the co nding wheel boss and is 
keyed in its place. The boss of the wheel thus 
forms the outer arm of the crank, each wheel havin 
a short pin—like an ordinary crank pin—inse 
at its centre and furnished with a bearing fitting the 
axle box. This arrangement of half crank requires 
the cylinders to be wide apart, and Mr. 
Baldwin availed himself of this to place the driving 
axle behind the firebox, allowing the connecting 
rods to pass by the sides of the latter. 

The second locomotive constructed by Mr. 
Baldwin was made with the “half crank” above 
referred to. This engine was the “ Miller,” and 
was constructed in 1833-4 for = Spy e> and 
Hamburg Railway Company. It a single pai 
of driving wheels—the - being behind the Ee. 
box—and a four-wheeled swivelling truck in front. 
It had 10in. cylinders with 16 in. stroke, and 
weighed in working order 7 tons 8 cewt. The driv- 
ing wheels of this engine, we may mention, were 
cast of solid bell-metal, but they did not prove 
durable, and this system of construction was not 
continued. 

We have not space here to trace the gradual 
development of Mr. Baldwin’s business, nor to 
describe the various improvements in locomotive 
construction which he successively introduced ; 
but we may nevertheless enumerate some of the 
latter briefly. Thus the patent taken by Mr. 
Baldwin in 1834 included not only the half crank 
already referred to, but also a mode of constructing 
wheels with cast-iron centres and wooden rims, @ 
method of making steam-pipe joints by grinding 
them together, and an arrangement of pump, the 

ide bar being in this case made hollow and used 
for the pump barrel. The details of this pump 
were well worked out. In 1835 Mr. dwin 
patented further improvements in the construction 
of wheels, the patent also including the plan of 
fittiig tubes with copper ferrules driven on the 
ends and soldered in place, the object being to 
make a tight joint with the tube plate. In the 
same year also a patent was taken by him for 
making axle-box guides or ‘‘ pedestals,” as they are 
termed in America, of cast iron, and boring them 
out in a lathe so as toform two concave jaws. The 
axle-boxes were, of course, turned cylindrical to 
correspond. ‘lhis mode of forming guides for cross- 
heads, &c., has of late been frequently used by the 
makers of cheap semi-portable engines, In 1838 
Mr. Baldwin commenced using chilled wheels for 
engine and tender trucks, and about the same time 


he abandoned the or shifting eccentric in favour - 


of the well-known gab-motion. 

Fourteen engines were constructed by Mr. Bald- 
win in 1835, forty in 1836, forty in 1837, twenty- 
three in 1838, ‘twenty-six in 1839, and nine in 
1840. Pov ¢ to the latter date the largest engines 

193 i > - 


and in 1841, Mr. Baldwin built a freight mer 


weighing 30,000 Ib., this engine bein 

being constructed on plans which he patented, 
but which did not prove satisfactory in ice. 
The patent just mentioned included matters 


of detail, amongst others an t for blow- 
ing the fire by toa ideivin byte Selption-<l-= 
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HYDRAULIC GEAR FOR WORKING TURRETS. 
DESIGNED BY M&. ALFRED LONGSDON, ENGINEER, LONDON. 
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the business was conducted under the title of Bald- 
win, Vail, and Hufty. In 1841, however, Mr. 
Hufty withdrew, and in the following year Mr. Vail 
also ceased to be a partner, when Mr. Baldwin was 
joined by Mr. Asa Whitney. The geared engine, 
which we have mentioned as being tried in 1841, 
did not prove a success, and business was in a some- 


what bad state when Mr. Baldwin designed the now | 


well-known flexible beam truck, which enabled him 
to produce a six-wheeled engine with all the wheels 
coupled; but of which four wheels were fitted to a 
truck, which allowed them to adjust themselves to 
the road. This type of engine was very favourably 
received, and a number of orders followed its in- 
troduction, while heavier engines were also built, 
and in 1844 Mr. Baldwin constructed three 20-ton 
engines with 16} in. by 18 in. cylinders, 

e have now traced the early history of the 
Baldwin works, and of their more recent develop- 


ment and alterations in their practice we must speak | 
briefly. In 1845, Mr. Baldwin commenced apply- | | 
history of the works is followed by a series of | wianet 


ing a separate cut-off valve to his engines, this 
valve cutting off at half stroke. The half stroke 
cut-off as it was termed, was retained until 1853, 
when he introduced a variable cut-off gear, of a 
somewhat complicated character. Mr. Baldwin, we 
may mention, was long opposed to the use of the 
link motion—the invention of which, Meg is 
claimed, in the book under notice, for Mr. W. T. 
James, of New York—and it was not until 1857 
that he adopted it exclusively. In the volume 
before us we find an interesting record of the 
— of locomotive oy ee 4 constructed 

y Mr. win, these types bei numerous, 
and some of having ton" isteodined for 


special purposes. 
In 1854, Mr. Matthew Baird, who had formerly 
been a foreman in the works, became a partner of 
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(For Description, see Page 339.) 
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' Mr. Baldwin’s, and the style of the firm was M. W. 
Baldwin and Co. Mr. Baird, we may add, has 
| since Mr. Baldwin’s death in 1866 been at the head 











of the firm, and the services which he has rendered | ,y) 


| in introducing improvements in locomotive engine 
construction are well known and recognised in the 
United States. 
In 1860 eighty-three locomotives were turned out 
from the Baldwin Works; in 1870 the production 
| had reached 280; while last year no less than 331] 
| engines were completed. These will give 
| anidea of the size to which the establishment has 
| developed. Up to the present time 
| 2600 locomotives have been turned out them. 
| Since 186] the system of employing standard 
| templates and gauges for all details has been most 
| thoroughly carried out at the Baldwin Locomotive 
| Works, and as by far the largest proportion of the 
engines built are of certain stan , thi 
system has been capable of being employed on a 
very extended scale. In the volume before us the 


_ descriptions of the various classes of engines now 
| made, each type being illustrated by a photograph, 
| and tables being given of the principal dimensions 
_ of the various classes (forty in number) and of the 
duties which they were capable of performing. A 

eral specification of the engines is also included. 

information thus afforded is very and 
is given in a ready form for conclu- 
sion it is only just to the printers and publishers to 
state that the book whieh wo have hows iewi 
is got up in me So very unusual in works of this 
kind, and in ent taste. 
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WARMING RAILWAY CARRIAGES. 
By Max-Maria Baron von WEBER. 
Continued from page 303.) 

Sysrem 3. The idea of carrying through a system 
of heating by means of the circulation of water 
can scarcely be entertained. The ys would 
be as complicated and expensive as that for heating 
by means of steam, for the carriages would in both 
cases have to be connected by flexible tubes with- 
out procuring equal advantages in the two sys- 
tems. The manipulations connected with the 
coupling of the carriages would become very 
difficult ; the handling of the apparatus would re- 
quire great care; a defect in a single part would 
make the whole apparatus useless; the freezing in 
of the water pipes could only be prevented with 
great difficulty, and the action of the whole ar- 
rangement would be much too slow for railway 
purposes. We must desist, therefore, from taking 
this system for heating railway carriages into 
further consideration, and from recommending it 
for further experiments. 

Systems 4, 5, and 6. Any method of heating by 
means of stoves, of whatever construction, could 
only be applied to third and fourth-class carriages 
with large open spaces, or to saloon carriages. 
Notwithstanding the praise and efforts of certain 
inventors and engineers, the placing of stoves in 
the partitions between the compartments has no- 
where been accomplished with any practical results. 
All stoves offer four great disadvantages : 

1. They do not warm the carriages uniformly, the 
heat radiated from them being excessive in their 
immediate neighbourhood, whilst a very inferior 
effect is experienced at the further parts of the 
carriages, 

2. They are exceedingly dangerous, whether the 
fire is lighted and sustained from the inside or from 
the outside of the carriages. In cases of accidents 
their burning contents would be—and in America 
not unfrequently are—thrown all over the carriages, 
and would produce the most serious consequences. 

3. lf the process of combustion in the stoves is 
interrupted by any of the many possible causes, as, 
for instance, damage to the chimney geo by a 
broken telegraph wire, stormy weather, &c., car- 
bonic oxide gas may enter the carriages and exercise 
the most dangerous influence upon the health and 
lives of the passengers. 

4, They warm only the upper part of the car- 
riages, and leave the floors cold and unprotected, 
producing thus congestions to the head, and general 
indispesition. The manipulation of the stoves has 
to be conducted with great care, otherwise an ex- 
cess of heating or cooling will be produced. For 
saloon and sleeping carriages, which are well covered 
with and protected by carpets, the use of mode- 
rately heated stoves appears to be very convenient, 
but for general application stoves for railway car- 
riages are connected with too many disadvantages, 
and can even scarcely be recommended for carriages 
of the construction above mentioned. 

System 7. The method of heating by means of 
boxes filled with hot sand possesses all the incon- 
veniences of the pans containing hot water, even to 
a greater extent. One preference is that a higher 
temperature might be given to the sand, but the 
radiation of heat from sand is more intense than 
from water, whence sand boxes become sooner 
cold than ordinary foot-warmers. It is further 
difficult to find the best temperature for the sand. 
If it is put too hot into the boxes, the latter may 
inflame the wooden floorings of the carriages, gene- 
rate vapours effecting the comfort of the passen- 
gers, and make the heat at first almost unbearable. 
Besides all this, great danger is always connected 
with the application of intensely heated sand. The 
manipulation of the warming boxes, which are 
placed on the Silesian railways under the seats—on 
the Leipzig-Dresden Railway under the flooring— 
is more difficult than that of the hot-water pans, on 
account of the higher temperature of the sand, and 
the necessity of putting it into the boxes by means 
of shovels or other manual contrivances. Altogether 
this method of heating railway carriages is not 
suitable for extended application, and cannot there- 
fore be recommended for further use. 

System 8. Berghausen’s warming boxes were the 
origin of the system of heating by means of pre- 
pared coal, as will be investigated hereafter. They 
were, however, in fact nothing but more rationally 
constructed warming pans (chaufferettes) of larger 
dimensions than those generally used ; they were 
not warmed by ordinary charcoal, which generated, 
during its slow combustion, much dangerous and, 





for the passengers, ann 
means of a mixture of and nitrate oa 5 
ash pressed into cakes, This mixture, invented by 
Dr. Phili p, of Cologne, was composed in such a 
manner that it produced during the combustion 
scarcely anything but carbonic acid, which on ac- 
count of its great specific gravity (1.525) remained 
at the bottom of the carriage or escaped through 
properly arranged openings. For this method has 
now been lately substituted the system of applying 
prepared coal, to be more minutely examined under 
division 13. 

System 9. Caloriferes have the nine 
both of the apparatus for circulating water and of 
any kind of stoves, and have found, therefore, only 
a limited application. 

System 10. Also the warming of nig mare ee 
by means of hot bricks has only been adopted by 
the administration of a few railways, and even then 
only in exceptional cases, for it is exceedingly diffi- 
cult to obtain the correct degree of heat for the 
bricks or stoves, and their great power of radiation 
produces a rapid cooling. 

System 1]. The warming of the carriages by 
means of steam taken from the locomotive has lately 
occupied the attention of the administrations of 
railways, and from extensive experiments made 
with that method on the Berlin-Anhalt, Berlin- 
Hamburgh, Brunswick, Cologne-Minden, Lower 
Silesian and Upper Silesian Railways, and since 
1870 also occasionally on the Kaiser-Ferdinands- 
Nordbahn (Emperor Ferdinand’s Northern Rail- 
way), highly satisfactory results have been ob- 
tained. For this method of heating, the steam may 
be taken from the locomotive in two different 
ways: 1. Directly from the boiler by means of a 
separate steam pipe connected with the heating 
pipes under or in the carriages. The pressure of 
the steam in the boiler is, however, much too high 
for heating purposes, and its use in the pipes for 
the latter would make the keeping tight and in 
proper condition of their joints a very difficult and 
even dangerous task ; it becomes thus necessary, by 
means of suitable mechanical arrangements, to re- 
duce the pressure of the steam before passing from 
the boiler of the locomotive into the heating appa- 
ratus. Various and completely successful appliances 
have been adopted for that purpose, by means of 
which the differenec between the pressures may be 
regulated to any degree. 

The first experiments on heating passenger 
carriages with steam were made, in 1865, by the 
locomotive superintendent (Ober-Maschinenmeister) 
Graff, on the Eastern Railway of Prussia (distance 
Bromberg to Thorn), and the arrangements then 
adopted have, up to the present time, been altered 
very little, only some of the parts having been im- 
proved and modified. 

A chief objection against this method of heating 
has been that too much steam is taken from the 
boiler of the locomotive ; experiments have, how- 
ever, proved that there is not the slightest reason 
for this. It has been found that for heating a train 
of thirty compartments, even during the moments 
of the fullest admission into the heating pipes, an 
amount of steam equivalent to 5 horse power is the 
utmost that is required, whilst the average require- 
ment is about half that amount, The engine driver 
has it besides entirely in his power to confine the 
use of the steam in the boiler for the heating of the 
carriages to periods when the whole power of the 
engine is not required, and otherwise to admit only 
so much steam into the pi as is necessary for 
preventing the freezing in of the apparatus, 

A chief difficulty of all constructions for heating 
by means of steam acting from one source, consists 
in the necessity of passing the steam of low pressure 
through the many bends and branches in such a 
manner that even the last carriages of the train 
receives sufficient heat, and that the water of con- 
densation, the quantity of which is in direct propor- 
tion to the heating power of the steam, may easily 
escape. 

The advantages of this method of heating are : 

a. Little or no expense for the heating with 
sepent to the consumed material, for the additional 
fuel for the locomotive has nowhere been found to 
be of any importance. 

4. Continued use of and supply from the source 
of heat. 

c. Adjustment and management of the heating 
operations by the locomotive staff (driver, fire- 
man, &c.) 

But the difficulties and disadvantages are : 

a. Complicated arrangements, the proper main- 


Ha 
g carbonic oxide, but by 
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tenance and management of which is connected 
with difficulties. _ 
5. Great ex»ense for fitting 
ce. Inconvenience in the cou: 


the tus. 
uncoupling 


of carriages. 

‘ ay wie. ir of the haggee 7 - whole train 
y the defect of a single part tus ; 

such an interruption being also lB as op i- 

dents which might otherwise not be connected 

with great danger, as, for example, the breaking 

of coupling chains, &c. 

e. Impractibility of placing the ger car- 
— otherwise than immediately after the engine 
and tender, and therefore impossibility of applying 
this system to mixed trains, in which the ger 
carriages have to be placed at the rear 

f. Additional duties for driver and stoker. 

. Commencement of the heating of the carriages 
whats the engine is attached to the train. 

h. “er of the freezing in of the heating pipes 
or of the let-offs for the water of condensation, at 
times when the temperature is much reduced, and 
especially when the engine has to be detached from 
the train for the purpose of obtaining water, being 
replaced by a new one, &c, 

i. Difficulties of regulating the temperature in 
the compartments according to the wish of the pas- 
sengers ; this difficulty is not lessened, but evenjin- 
creased by making arrangements for the perfor- 
mance of this regulation on the part of the passen- 
gers, for, as stated already above, all the occupiers 
of one compartment will seldom agree about the 
most agreeable temperature. 

k. Inconvenience of attaching to a train with con- 
tinuous steam-heating pipes carriages with other 
heating arrangements, such as carriages for the 
through tfaffic of other lines. 

1. Filling of the compartments with steam or 
vapour on the least defect of the pipes and appa- 
ratus, 

m. Limited action of the apparatus; if two many 
carriages with heating pipes are attached to a train, 
the action of the apparatus is almost entirely re- 
duced to.a useless degree, the immediate conse- 
quences of which consist in many casualties. 

Seéondly, the steam ne for heating the 
carriages may be taken from the blast pipe. Ex- 
periments of this kind were made on the Upper 
Silesian Railway as early as 1858 by locomotive 
superintendent Sammann, but they had to be dis- 
continued on account of the inconvenience of passing 
over other lines carriages fitted up with the appa- 
ratus. The escaping steam having only the pressure 
existing on the other side of the piston, a pressure 
about sufficient for heating p s, the arrange- 
ments for reducing the steam from the boiler to a 
much lower pressure are in the present case omitted. 
This method has, however, one very great dis- 
advantage, for it can only be used during the running 
af the engine, a circumstance which renders the 
heating useless before the train is in motion, and 
just at times when the heating of the carriages is 
most desirable, for instance, when the line is blocked 
7 with snow, &c. The application of this method 

one would, therefore, be a mistake. As an 
additional precaution the engine has to be provided 
with a direct communication between the boiler and 
heating pipes, making thus the apparatus still more 
complicated. This method has otherwise the advan- 
tage of taking off nothing from the effective power 
of the locomotive, as the pressure of the waste 
steam is in most cases sufficient for the heating of 
the carriages. 

In general thismethod all the advantages 
and disadvantages of the system with direct steam, 
with the additional inconvenience of having within 
the carriages a repetition of the slight shocks pro- 
duced by the intermittent escape of the steam from 
the cylinders, After all that has been stated above 
it can scarcely be considered practicable to adopt 
the heating by means of steam obtained from the 
locomotive otherwise than on express and quick 
trains, which are, with few exceptions, composed 
always of the same carri ; and also in these 
cases the difficulty exists that all the weoa:s: = a 
through traffic which have to pass over t 
lines, should be fitted in general, and for the coupl- 
ing in particular, with the same heating apparatus ; 
that has, however, scarcely been attempted in the 


additions to the 
boiler, as 50 gulden (5/.) per compartment. 
(To be continued.) 
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NOTES FROM PARIS. 
Panis, Nov. 12, 1872. 
Z Tue Vienna Exatsirion, 1873. 

We read in the Bulletin of the Comité des Forges de 
France : : 

“The Universal Exhibition of Vienna will open on the 
Ist May, 1873. Up to the present time, our metallurgical 
establishments, have scarcely begun to think of sending 
their products there; some only have made application for 


space, which has been immediately granted. However, } 


our great industries would not be sufficiently represented at 
this universal meeting, if the ironmasters do not decide to 
take a large part in it. The French Commission has made 
such arrangements, that exhibitors will only have to incur 
the charges of installing their exhibits, and the cost of 
transport, with a reduction of 50 per cent. on the ordinary 
tariff. 4 
Economy or Water ty CANALS. 

M. de Caligny has during several years past been much 
occupied in considering the best means -of economising the 
water in canal locks. He has presented on this interesting 
question several communications to the Academy of Sci 5 
and a recent bulletin contains a new note from this gentle- 
men, of which the following is a résumé. It is well known 
that in ordinary locks it is to consume in passing 
through a boat, whatever may be its size, a volume of 
water equal to the surface of the lock, multiplied by the 
difference in level of the two reachés, In 1845, M. de 
Caligny proposed a system eensisting of two locks of the 
same height and of similar dimensions, in other words, a 
double lock, Letween the two chambers of which alternative 
communication was established by means of large pipes. 
When a boat is enclosed in the first chamber, and the gates 
of it are closed, the communication between the two 
chambers is opened, and the water, instead of being lost in 
the lower reach, goes partly to fill the second chamber, until 
the same level is established in both. The lock gate is then 
opened, and the boat goes out. The second lock is then 
partly filled, in such a manner that at the next lockage it 
requires, to be brought to the highest level, a much less 
quantity of water. The second lock is then emptied in the 
same manner as the first. 

This system has been applied to the locks of Aubois. 
M. de Caligny has altered in various manners the applica- 
tion of this principle; he places the two chambers in com- 
munication in different ways; he employs also auxiliary 
basins, called bassins d’épargne, in order to diminish the 
loss of water. These basins are arranged to receive the 
largest possible height of water every time the lock is 
emptied. The larger these basins are the greater is the 
saving. The various local and economical considerations 
must decide the space given to these basins. But theoreti- 
cally, each time the water is drawn from the lock it ought 
to be collected in a basin at a slightly lower level, and 
should be restored to the lock with very little loss. 

This system of lockage has recently drawn the attention 
of several engineers, on account of the simplicity of its 
operation and the small amount of loss involved. 


Tue Fusion or PLATINUM. 

M. H. Violette, director of the saltpetre refineries of 
Lille, has presented to the Academy of Sciences a note on 
the fusion of platinum in a small ordinary furnace; this 
furnace, which was about 1 metre cube, was placed in com- 
munication with a chimney 98 ft. 6 in. high, and 3 ft. 11 in. 
in diameter, connected with eight large furnaces, sur- 
mounted by boilers, and maintaining a constant and 
energetic draught. The combustion obtained in the experi- 
mental furnace was very active, and the draught violent. 
Crucibles of various materials containing pieces of iron were 
submitted to the -heat of this furnace, and were rapidly 
fuset with their contents. M. Violette obtained the best 
results with a Hesse crucible, which was subjected to a 
partial fusion, although the carbon lining resisted perfectly. 
In acrucible of this class he placed 50 grammes of platinum, 
partly spongy and partly in fragments, and after an hour 
he withdrew from the crucible a button of platinum, 
weighing 50 grammes, and perfectly melted. M. Violette 
was also able to repeat in his trial farnace the experiment 
of obtaining crystallised aluminium by heating together a 
mixture of aluminium and borax. There is considerable 
interest attached to this latter experiment, as many precious 
stones, the sapphire, the opal, the ruby, the emerald, the 
topaz, &c., are only coloured alumina, 


Tae Svez Canau Company. 

On the,p26th October was decided before the Tribunal of 
Commerct of the Seine, the process brought by the com- 
pany of the Messageries Maritime against the Suez Canal 
Company. We give below an abstract of the leading 
features of the judgment. ‘It being found on examination 
of the tariff of the 4th March, 1872, that it has for its 
object the sensible modification, to the prejudice of ships 
passing through the canal, one of the essential elements of 
the toll charged, and consequently of the tax itself. That 
in effect this tariff involved that in the future the naviga- 
tion duty of 10 francs per ton will be levied on the real 
capacity of shijs, instead of being charged on the legal 
capacity determined by the number of gauged tons, 
caleulated upon the.law established, and the customs 
existing in France at the date when the concession was 
signed; that it involves also that the charge will be made 
on the gross tonnage established according to the English 
system, substituting for the previous base of calculation an 





entirely new one. It is decided that there is no good 
ground, and that it is without justice, that the Suez Canal 
Company, by its deliberations, dated 4th March, 1872, has 
declared its intention of modifying the tax levied by spec 

right on ships passing through the canal.” 


NOTES FROM GERMANY. 
ici Bows, November 13, 1872. 


For the purpose of lifting the miners out of deep mines 
without the use of rope and kibble, man engines were in- 
vented 40 years ago by Bergmaster Dorrell, of Clausthal, 
in the Upper Harz, when he used two pump rods, which 
side by side, went up and down a shaft, and fixed to them 
small platforms and handles at all those points of the 
rods which came opposite after every stroke. So, by 
simply changing his stand after each stroke from one rod 
to the other, a man would be lifted up to surface without 
any exertion. This ingenious system was soon imitated in 
other parts of Germany, Belgium, France, and England, and 
generally special machinery was designed to drive these 
man engines, At the deep silver-lead mines of Przibram, in 
Bohemia, since 1854, in the Maria shaft, a direct-acting 
man engine, with 2 steam cylinders and cataract reversing 
gear, has been employed, both rods being connected by 
chains, which run over pulleys; the great wear and tear of 
the latter, however, the great pressure of steam required, the 
inequality of the engine’s stroke when differently loaded, and 
other inconveniences, caused this direct-acting engine to be 
abandoned and replaced by another indirect acting man 
engine in the Annashaft. ‘This latter was constructed so as 
to transmit the up and down motion from a rotating 
crank by two pump crosses—by-the-bye, exactly the same 
principle, which was originally employed by the in- 
ventor. This system is now quite successful at Przibram, 
and a small condensing steam engine, working expansively, 
is quite sufficient to work it with the greatest safety and 
regularity, a brake attached to the flywheel controlling the 
engine with certainty, whenever required. The engine 
reaches a depth of 400 fathoms, and 3000 men go up 
and down it daily, in about 9 hours (3 hours for each 
shift); it makes 4 to 5 strokes per minute of 10 ft. each, re- 
quires 6.2 to 6.9 lb. of coal per hour, and per effective 
horse power, and costs from 2s. to 2s. 3d. per horse power in 
24 hours. Quite recently the old engine in the Maria shaft 
has been also replaced by a similar one, only the stroke of 
the rods has been increased to 12 ft. 


Rorary Pumprc Enerve. 

A large pumping engine has been more than three years 
at work at the lead mines of Bleiberg, near Aachen, in 
Rhenish Prussia, and as its economical results are highly 
satisfactory, it begins to be imitated in other mining dis- 
tricts. It is a Woolf compound engine, and was con- 
structed at Seraing by M. Kraft, of that famous establish- 
ment. The peculiarity of this engine is that the steam 
cylinders do not act directly upon the pumps, but through- 
a crank shaft with flywheel upon a balanced beam, to which 
the pump rod is attached in a parallelogram, The large 
cylinder has 2.5 metres stroke, and 2.0 metres diameter; 
the small cylinder 1.25 metres stroke, and 1.6 metres dia- 
meter; the air pump 1.02 metres diameter, and the same 
stroke as the small cylinder. The steam is cut off in the 
small cylinder at seven-tenths of the stroke. The pump rod 
is constructed for the lift, and counterbalanced by weights 
fixed to the opposite end of the beam; it drives four sets 
of pumps of 182 metres length, and 0.65 metres diameter, 
besides a suction pump, of 60 metres length, 0.82 
metres diameter, and 3.125 metres stroke, upon the 
bottom of the shaft. The proportion of stroke of 
suction pump and forcing pump is 5 to 4, the weight of water 
column of all five sets, 100 tons, being equal to a load 
of 21.751b. per square inch in the large cylinder. The 
engine is provided with eight Cornish boilers, with two 
flues each. The boilers are 8.5 metres long, 2.0 metres 
wide, and each boiling tiibe is of 0.75 metres diameter. 
The boilers work with 601lb. pressure, and the engine 
makes on an average 3} strokes per minute, though it has 
been worked with ease 84 etrokes, but with 10 strokes the 
pump rod attained so much vibration that it was expected to 
break. The economy of coal is most remarkable with this 
engine, as it only requires 1.75. kilograinmes, or 3.86 lb. 
(English) per hour, and per effective horse power. 


Mtyerar TReasures IN BonEMIA. 

Austria, though one of the Continental countries which 
are richest in iron ore, is still obliged to look for her supply 
for iron, particularly rails and large rolled bars, to foreign 
markets, and even the fine structures of the forthcoming 
Vienna International Exhibition are made from foreign 
iron, This anomaly is simply caused by the great want of 
good mineral fuel in those districts which are richest in 
first rate iron ores, such as S.yria and Carinthia, while 
Bohemia and Moravia own very considerable coalfields, 
One of the most considerable deposits is the coal basin of 
Kladno, Schlan, and Rakonitz, north-west of Prague, with 
an area of more than 650 square miles, of which, up to 
now, hardly one-fiftieth part has been opened, owing to the 
want of railway communication and industrial spirit. 
Near Kladno, a coal seam, which rivals the 10-yard coal of 
Dudley, has been opened at several large collieries, with 
a thickness of 36 ft., and traced for over 1000 fathoms 
in its dip; this seam alone produces over 1,000,000 tons 








by many pits, and not long ago it was discovered again at 
Rakonitz, 16 ft. thick at 80 fathoms depth. Its dip is 
with great regularity towards north, where its existence 
may be supposed as almost certain below the Permian and 
Cretacean rocks. Besides the main vein, some minor seams, 
which are interposed to the Permian strata, belong to this 
coal basin, and they are worked with profit in many mines 
far beyond Schlan, so that a workable thickness of -at least 
45 ft. of coal may be taken for granted; and the quantity 
of coal in this basin is estimated at about 16,000 millions 
of tons. The cost of raising the coal at the pitsof Kladno, 
from a depth of about 200 fathoms, is estimated at from 
4s. 9d. to 5s. 7d. per ton, while the price is about 10s. to 
11s. at the pit. The coal is a very good fuel for all heating 
purposes, as well as for the manufacture of iron, although 
the coke which it makes is not exactly of the best kind, as 
the coal contains much sulphur, and the coke is rather 
brittle. 





LONGSDON’S TURRETS. 

We give, on pages 336 and 337, drawings which illustrate 
some improvements in working the turrets of ships of war, 
and recently designed by Mr. Alfred Longsdon. These im- 
provements have ge aoe d for their object the construction 
of turrets in such a manner that they may be raised or 
lowered as required, and that if necessary they may be placed 
entirely below the level of the ship’s ik 

The figure on page 337 shows a vertical section through a 
ship and centre of turret, and Fig. 1, page 336, a half plan of 
the mechanical arrangements for operating the turret. At 
A A are shown hydraulic cylinders. or lifts, four in number, 
carried on the bottom framing of the ship, and deriving ad- 
ditiona] support and steadiness from the girder, G. These 
cylinders are placed on plan at such distance from the central 
axis of the turret as to allow their rams, B, to act directly 
underneath the turret at its stron and heaviest part, viz., 
immediately below the armour plating, a strong box girder 
being provided to make up the cx ee of structure of this 
part, and to carry the plate which forms the roller path. 
and also the rack for turning the turret. 

A central column isshown on which the turret rotates. 
In the drawing on page 337, it is shown secured at the base 
to the ship’s bottom framing, and passing through and re- 
ceiving support from the girder,G. The gun slides are so 

isposed as to permit the column when the turret is 
lowered to find room for itself between them. The girder, G, 
carries at K', a bed plate or resting frame of teak to receive 
the turret when in its lowest and ordinary position. A corre- 
sponding plate of teak is secured to the underside of the 
turret. 

To support the turret in fighti ition there are pro- 
vided oles around the pe yore wu of the 
turret strong columns, ‘I’, having brackets, T', cast on or 
attached thereto, which carry the rollers, N N, on which the 
turret is rotated. These columns, T, are free to turm in steps, 
or the brackets may be movable and the columns fixed. 
At four equidistant points are placed supporting columns, 
T?,one of which is shown in side elevation in Fig. 2 in 
front elevation in Fig. 3,and in plan in Fig.4. In ad- 
dition to the roller, N, the column, T*, is provided with 
bévil gearing for transmitting power from the crank handles, 
00, to the « wheel, P?, which takes into the circular 
D, fi: to the turret, as shown. The roller, N, has 
a bearing on the shaft, p, which carries the spur 
, 80 that it is not affected by the revolution of the 
is a capstan head by which the column may be 
ly turned the quarter revolution necessary to bring its 
‘and bracket clear out of the way for the descent of the 
turret. The lugs, 7, are cast on the column, and /!, are 
similar lugs cast in two places on the step casing, M. Within 
the lugs, /, a small plate is pivoted which drops between the 
lugs, /', and receives a pin passed through it, and the lugs, /', 
to retain the column firmly in position, either when its 
bracket is projected towards the centre of turret, or. when 
turned.back to clear the same. 

In order to prevent any lateral strain being thrown on the 
rams which lift or lower the turret, or upon the central 
column, and to preserve the turret always in its true 
position, guides are placed at four or more points of the 
outer circumference of the turret, in such situations as to act 
thereon at all times, when the turret is up or down. These 
guides may be secured rigidly to the deck girders, bulkheads, 
or other framing, or they may be so constructed as to be 
capable of lateral movement, so as to adjust themselves to 
any sudden change of position, or alteration of form of turret 
by the action of shot. 

Figs. 5, 6,7, and 8 represent different views of a guide 
capable of acting on the turret at all times. A powerful 
hydraulic cylinder carried upon a girder takes an efficient 
abutment against the side ribs of the vessel or against a 
bulkhead so that it may be capable of withstanding the great 
pressure or weight of the turret which may be thrown upon 
it by the movement of the ship in a heavy sea. The piston 
is of a sufficient area to exert at a moderate pressure per 
square inch a force capable of maintaining the turret in posi- 
tion under all circumstances. ‘This ram at its outer end has 
a casting sliding on a bed plate and fitted with antifriction 
rollers. When 1t is required to rotate or pectoly turn the 
turret the pressure from these guides is reduced so that the 
rollers may offer no impediment to its free rotary movement. 
These hydraulic guides are in connexion with an air vessel, 
so that any sudden concussion acting on the turret may be 
noatpaliaed. by the. elasticity of the volume of air contamed 
in such vessels, and injury to the guides or ttheir component 
may be thus prevented. Additional fixed guides are pro- 
vided to come into use in the event of any of the hydraulic 
guides becoming disabled. ° 
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Musixe 1x Marto Grosso.—Steps are being taken for 
working coal and quicksilver deposits discovered in the pro- 








annually. It is further traced over a distance of 15 miles 


vince otf Matto Grosso, Brazil. 
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APPARATUS FOR MANUFACTURING GAS ON SHIPBOARD. 


CONSTRUCTED BY MESSRS. J. T. B. PORTER AND CO., ENGINEERS, LINCOLN, 


Messrs. J. T. B. Porter and Co., of Lincoln, have 
recently, after considerable time devoted to experiment, 
perfected an apparatus for the manufacture of gas on 
board ship. We illustrate this apparatus, which was first 
used on board the Adriatic, belonging to the White Star 
Line, and which was te-ted by constant use during several 
voyages between Liverpool and New York. The expe- 
rience gaived on these occasions showed that the motion 
of the ship, even in very heavy weather, did not affect 
the efficiency of the apparatus, nor interfere with its 
management, and the results were sufficiently encouraging 
to justify the owners of the same service in extending the in- 
troduction of the apparatus to other of their vessels. The 
one illustrated above is that fitted on board the Celtic. It 
is intended to supply gas for 800 lights, ten per cent, of 
which will be kept continually lighted. 

The apparatus is composed of three principal parts, the 
retorts, the washer, condenser, and scrubber, and the gas- 
holder. The space occupied by the complete apparatus is 
1600 cubic feet, or 22 tons measurement. 

There are two furnaces, placed under three retorts, which 
may be either worked together in pairs, or singly. The 
ovens and retorts are arranged so as to secure a maximum 
amount of efficiency with economy of fuel; the retorts are 
provided with diaphragm pendants, so that any leakage 
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from the feed-pipes may be distributed over the heated 
surfaces and volatilised. The brickwork in which the retort 
stack is set, is enclosed with cast-iron plates, and a good 
feature in the design is the facility with which any part of 
the apparatus can be inspected, cleaned, or renewed, The 
washers, condensers, and scrubbers are so arranged that the 
water they contain is always maintained at a constant level, 
although the ship may be rolling heavily. 


The gasholder, which is not shown in the engraving, is of 
special construction to meet the peculiar requirements of the 
situation. It consists of a holder in a tank deep enough to 
contain it entirely when empty. It is steadied by sufficient 
guides to prevent any movement being imparted to it from 
the ship’s motion. An indicator shows constantly the 
amount of gas contained in the holder, by which the rate of 
feed of oil into the retorts is regulated. 


A uniform pressure at the burners is secured by means of 
a governor, through which the gas flows on leaving the 
holder. The gas manufactured in this apparatus of Messrs, 
Porter and Co. is very pure and brilliant, a burner con- 
suming 1} or 2 cubic feet per hour, gives a light equal to 
11 or 12 candles. The saloon of the Celtic is illuminated 
with 30 or 40 such burners, and the improvement over the 
old mode of lighting will be easily 








Tue Sr. GornarD pe paren PH ‘contractors for the a 
Gothard tunnel are making their preparations, an 
erecting their steam and pneumatic machines. The act 
work of boring will not commence for some weeks. 

Heavy American Onpwance.—At Nut Island, in Boston 

parations are now being made for a trial of two 
cast wi invented 
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THE NORTH SEA SHIP CANAL, 
(Continued from page 829.) 

-Tr has already been stated that the North Sea harbour 
has to be constructed on a flat and sandy coast, where 
nature has provided no assistance ; it has also been men- 
tioned that the canal, by the system of lock-gates at the 
ends, and by maintaining a constant level of water, is 
formed into a large floating haven. For this reason, as well 
as on account of its isolated position, the North Sea har- 
bour will probably not become an independent mercantile 

but it will serve rather as outer harbour or sheltered 
road for those vessels which, bound for Amsterdam, enter 
or leave the canal without taking their way vid Nieuwe- 
diep, and through the Zuyder Zee. Experience will decide 
whether it is possible to keep the canal sufficiently free 
from ice during a severe wifiter, in order to allow of an 
unobstructed navigation, and how long having regard to 
this contingency, the construction of the railway between 
Amsterdam and the new harbour, already projected, could 
be postponed, with all the additional arrangements for the 
reloading of goods. At present two large walls only are 
constructed, which, converging symmetrically, enclose a 
spacious basin, with an entrance in the direction of W.N.W. 
852.8 ft. wide. : 
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According to the original design prepared by Mr. John 
Hawkshaw, the engineer to the company for the construction 
of the canal, the centre line of the harbour ran towards the 
south-west, and the northern head of the harbour projected 
426 ft. further into the sea than the southern head, so 
that a perpendicular line through the centre of the entrance 
would have taken a direction from south-west to north-east. 
A Government Commission, appointed in*October, 1864, 
decided that in the interests of navigation. the direction of 
the mouth of the harbour should lie from east to west ; that 
the width of the entrance should remain fixed at 852.8 ft., 
‘and that the walls of the harbour should be extended into 
the sea to a depth of 26.24 ft. below low water, correspond- 
ing about to 31.16 ft. below the o high-water level, 
and 27.88 ft. below A P. With these alterations, the 
design represented in the accompanying sketch was finally 
adopted in March, 1866, and received afterwards the sanc- 
tion of the Government. The axis of the harbour perpen- 
diéular to the coast, passes thus through the centre of the 
entrance, and the converging sides of the harbour form, 
with the foot of the downs, an angle of 77°; the width 
between the dams at the base is 3936 ft., and for a similar 
distance they converge in straight lines. From that point, 
however, they converge more rapidly, and have a total 
length each of about 5068 ft. Within the space thus en- 
closed the harbour proper is excavated to a depth of 
27.88 ft. below A P in the form of an ellipse, the smaller 
axis of which measures 2132 ft. The depth is gradually di- 
minished to 24.6 ft. at the beginning of the canal, which 
is exactly opposite to the entrance opening, and which 

through the dams in an oblique direction, with a 
width at the bed of 219.76 ft. 

The cross-sections of the walls of the harbour, constructed 
entirely of beton, and the longitudinal section of the northern 
dam, are represented on Figs. 8 and 4 as they were originally 
designed. Form and dimensions have been retained’ for 
the execution, and in the details of construction only a few 
alterations have been adopted, which will be referred to 
hereafter. The batter of the outer surfaces is everywhere 
1 in 7, but the top width of the walls increases gradually 
as they run into deep water, being 20 ft. near the shore and 
26.8 ft. at the points where they join the rounded ends 
marking the entrance to the harbour; these ends have a 
diameter of 36.4ft. Upon the walls are placed parapets 
as shown, haying a breadth of 4.92 ft. and a height 
of 3.9 ft. The top of the wails is 9.02 ft. above A P, and, 
therefore, 6.06 ft. above the ordinary high water level ; 
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the rounded ends, however, are made 3.28 ft. higher 
than the walls. The top of the walls is not level, but 
rises Gin. from the inner side of the harbour towards the 
parapets, in consequence of which the top of the parapets 
is 18.4ft. above A P, and that of the parapets of the 
end is 16.7 ft. or 2.3 ft. and 5.81 ft. respectively woe 
the al 


the coast, was carried on satisfactorily only after a series of 
expensive and troublesome ex The general con- 
tractors of the North Sea Messrs. Henry Lee and Son, 


Dover and the Spithead forts. But whilst in these cases 
the works rest on rock, in the North Sea harbour the shift- 
ing sands of the Dutch coast were to form the direct foun- 
dation. Notwithstanding the care, therefore, which was 
taken in placing the lower blocks of beton, a few storms 
displaced such masses of sand that the work was partly 
destroyed, and this occurred especially in December 1867, 
upon the northern wall. The contractors then endeavoured 
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to place the lower blocks of betofi simply upon the sand, 
leaving the bedding to the action of the waves, and after 
some time these blocks were levelled by means of divers to 
form foundations for the upper course. 

Although this mode of construction gave at first better 
results than the method previously adopted, it allowed only 
of slow progress without taking into consideration the 
excess in cost. There remained, therefore, no other course 
but to adopt the system of forming the foundations by stone 
ballast (Steinschtithungen), the material for which had to be 
conveyed from a considerable distance. The price of the 
ballast was increased considerably through this circumstance, 
and this fact made it necessary to limit the extent of the 
foundation to a minimum ; it is farther due to the same 
circumstance that the experiment to confine the stone 
ballast on both sides by blocks of beton, as shown in Fig. 5 
had very soon tobe abandoned. The arrangement finally 


the walls being formed of basalt in the form of ballast, ex- 

over an éxtended surface, This basalt ballast is at 
least 3.28 ft. thick, and was left exposed to the influences of 
storms for one year before the erection of the walls upon it 
was commenced ; when finished the ballast covered the lowest 
blocks of beton so that the side slopes have an inclination 
as shown. Some of the executive engineers are of opinion 
that the walls of the new North.Sea harbour can only be 
perfectly secured by completing the ballast foundation in 
the manner indicated by the dotted lines in Fig> 6, carried 
possibly to the level of low water. 

An‘unsuccessful experiment tried in 1867 is worth noticing. 
The waves on the Dutch shore being more violent than on 
the English coast, the construction of the walls from the 
land-side was rendered exceedingly difficult, and an attempt 
was made to build a portion of the northern wall isolated 
from the shore, and to proceed thence with the further con- 
struction landward. But the current between the artificial 
island and the end of the dam on the coast became so strong 
that the whole work would have been swept away if, in the 
beginning of 1869, the opening had not been filled up with 
blocks of beton to the level of low water, involving a 
section of walls twice as large as that otherwise adopted, 
and entailing very considerable additional expense. 

The masses forming the walls of the harbour are so 
laid that the blocks of beton are placed upon each other 
exactly true, no cement being employed. The direction of 
the walls, and the proper position of the different 
blocks were maintained as closely as possible by ranging 
posts on the coast and at sea, as well as by means of sound- 
ing lines and rods, whilst the divers employed could move 
the blocks in any direction required by means of signals 
transmitted from below to the surface of the water. 
Above low-water mark the blocks are jointed with cement 
in the lower courses, which remain a few hours only above 
water; Medina cement in these, and in the upper ones 
Portland cement, was used, differing, therefore, from the 
original The walls have been constructed in the 
manner described of shaped beton blocks, and the parapet 
is formed of beton or concrete, which is moulded into the 
form required. The intention of covering the top surfaces 
of the walls with bricks set in cement and resting on the 
inner side against a stone course, appears to have been 
abandoned. After their completion the walls will be 
op with rings, posts, winches, bars, and complete 


(To be continued.) 





ENGINEERING IN THE PULPIT. 

On Sunday last an interesting lecture was delivered at 
St. George's Hall, by John Hopkinson, D. Sc., B.A., 
the subject being “A Bar of Iron.” Several prominent 
members of the learned societies might be observed amongst 
the audience, but the most interesting feature, perhaps, was 
the presence of the ladies, who accompanied the men in 
their ordinary capacity of wife, sister, or “somebody else’s 
sister,” and not as members of the “darkly, deeply, beauti- 
fully blue” society. To lecture on a purely technical sub- 
ject to a mixed audience is no easy task, and naturally 
enough at times the lecturer forgot that though certain of 
his hearers were prepared to wade, they were unable to 
swim, At such times, however, the aggressively intelligent 
look of those gentlemen who did not understand what he 
was talking about, and the reproachful look of the ladies, 
made him quickly conscious of his forgetfulness, and with 
great tact he invariably led them back to where they could 
feel themselves on solid ground once more. Dr. Hopkinson 
enforced upon the audience the importance of his theme by 
showing that if iron was suddenly annihilated, our means 
of communication would almost entirely cease ; for not only 
would our railways disappear, but even our saddles and 
bridles would fall to pieces and become simply disconnected 
fragments of leather. The supply of iron ore being practi- 
cally unlimited, the increasing demand for the metal in the 
long run tended to cheapen it, whereas the contrary result 
would take effect in the case of all other metals whose ores 
are scarce. Pure iron associated with a small percentage 
of nickel was occasionally found in a meteoric form, but 
the iron of commerce was stated by the lecturer to be de- 
rived from ores where it existed either in the form of oxide 
of iron or of carbonate of iron. After touching upon the 
characteristics of these two classes of ores, Dr. Hopkinson 
lucidly explained the various processes incidental to the 
reduction of the latter ore in the blast furnace. The object 
of the smelting process he explained was to reduce the oxide 
and to get rid of the clay. To attain the former it was 
merely necessary to “ unburn” the iron, and this was effected 
by its being exposed in the blast furnace to the action of 
carbonic oxide gas. 

At this point the ladies who had been a little out of their 
depth for some time, began to look alarmed, but the lecturer 
quickly reassured them by the statement that probably they 
had larger experience of carbonic oxide gas than he himself, 
as in a luminous form it was nothing more than the blue 
flame which flickered over the glowing embers of a clear 
closely-packed fire, such as a skilful cook would prepare for 

purposes. The applause following this homely 
illustration was general; indeed, a hitherto impassive 
bundle, consisting of an intelligent-looking little old lady 
rolled up in a rather faded shawl, became ‘strangely 
agitated. Freeing herself from the restraint of her wrap- 





adopted was that represented in Fig. 6 ; the foundations of 


ping, by an impatient kick worthy of the Widow Wadman, 
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her enthusiasm knew no bounds other than the endurance 
of her umbrella. Fortunately the latter proved not simply 
a “roarer,” but a “screw” in other respects, and so after a 
short but exciting gallop it broke down, and order being 
once more restored, and the lecturer being again en rapport 
with his audience, the discourse was resumed. After show- 
ing how the clay in the ote was got rid of by the use of 
limestone as a flux, reference was made to Bunsen’s analysis 
of the gases in a blast furnace, and the construction of the 
latter was explained to the audience by the help of a dia- 
gram of one in the Middlesbrough district. Passing over 
ground familiar enough to our readers, but novel to perhaps 
the majority of his audience, Dr. Hopkinson referred 
briefly to the process of manufacturing wrought iron, and 
so brought his very interesting lecturé to a conclusion. 
Doubtless some of the ultra-orthodox would protest against 
the delivery on a Sunday of a lecture upon “ a bar of iron,” 
but they forget that even in the most orthodox Sunday’s 
discourse, the objectionable topic is not unfrequently intro- 
duced, although it is true the “bar of iron” referred to is 
generally sharpened at one end, and used for spiking 
some sleeping warrior’s head or for inserting under some 
vanquished warrior’s fifth rib, or in the practice of some 
other similar amenities. Whatever may be the opinion of 
others, Dr, Hopkinson’s audience at least appeared satisfied 
that the chemical analysis of gases is on the whole a more 
agreeable topic than the genealogy of the Patriarchs, and 
that the dimensions of a Middlesbrough blast furnace were as 
readily followed as those of Noah’s Ark. 


PNEUMATIC EXHAUST APPARATUS. 

THAT an accumulation of shavings and sawdust in a 
workshop is both inconvenient and dangerous no one will 
deny, and that the periodical removal of these waste ma- 
terials by hand is a source of constant and considerable ex- 
pense, every one owning a shop where working in wood is 
carried on, knows. It, therefore, follows that any mechan- 
ical arrangement for removing these objections would prove 
a boon to those whom such objections affect. It will be 
satisfactory then to know that a remedy for the evil does 
exist, and that it is, moreover, one of a very simple and 
comparatively inexpensive character. It consists in the 
use of an induction fan, a sufficient vacuum being main- 
tained to withdraw the heaviest shavings and sawdust, which 
are sucked through pipes and expelled under pressure in 
any required direction, The principle has been carried out 
successfully in many shops in America, and is now for the 
first time introduced into England by Messrs. Allen Ran- 
some and (o., of 304, King’s-road, Chelsea, at the works 
of Messrs. Peto Brothers, Gillingham-street, Pimlico. Our 
two-page engraving shows a sectional view of the sawing 
and planing mills, with the joinery shop over them, in which 
the apparatus has been fitted. 

Taking the lower room first, we have a_ vertical 
timber frame and two saw benches, beneath each of which 
is a funnel-shaped receptacle into which the sawdust falls. 
Each of these funnels is connected at the lower end with a 
5in. pipe leading to a 20 in, fan driven by a belt from a 
pulley on the main driving shaft of the mill at the rate of 
1800 revolutions per minute. From the fan another 5 in. 
pipe is carried into a magazine or store, the sawdust being 
drawn from the machines by the fan and propelled onwards to 
its destination. At the right hand end of the lower room are 
a planing and a moulding machine and a joiner, which are 
fitted with hoods attached to 5in. vertical pipes arranged 
to work telescopically, so that the hoods can be raised or 
lowered as required, in order to get at the%cutters. These 
vertical pipes open into a 10 in. main above them, through 
which the shavings are drawn by means of a 30-in. fan 
driven at 1100 revolutions per minute. From the fan the 
shavings are blown down another tube into a fire-proof 
room near the boiler house, and they are consumed under 
the boilers. In the floor of the joiners’ room are several 
covered shoots communicating with the 10 in. main pipe, 
and down which the shavings are swept and are drawn off 
by the 30 in. fan and delivered into the fire-proof room. 

The invention, as already observed, is of American origin, 
although as carried out at Messrs. Peto’s works it has been 
much improved by Messrs. Ransome. The chief point to 
which attention has been given is the fan, which has been 
greatly strengihened and simplified, This system of 
clearing shops possesses several undoubted advantages as 
compared with the employment of manual labour. It does 
away with the nuisance of being compelled to keep labourers 
abcut the works for the special purpose of clearing them of 
waste, and it, moreover, enables the shavings and sawdust 
to be kept separate and clean, which is very desirable where 
they are utilised, as they not unfrequently are, especially 
sawdust. The atmosphere, as well as the floors, is kept 
free from dust, a point of importance to workmen in many 
instances. It ought also to effect a saving in the item of 
insurance, because companies would probably accept lower 
rates of premium in consideration of reduced risks. The 
principle answers perfectly in the present instance, and in 
view of its advantages we have no doubt of its speedy adop- 
tion in works of this class generally. We may add that 
the very complete set of builder’s wood-working machinery 
to which it has been applied was manufactured by Messrs. 
Ransome and Co. 











Westrrs Avstratia.—A course of marine surveys is about 
to be made along the coasts and harbours of this colony. The 
question of the currents which prevail in and near Freemantle 
Marbour will thus be soon set at rest. 








HYDRAULIC DREDGING MACHINERY. 
To rue Eprror or Exerngerine. 

Pog ly ma ingemaneine ae 8th inst., al pages 

, 330, a description i a centri ump, 
adapted for removing spoil pag pa ag Sch iahdeceat ibed 
as the invention of Mr. Burt and Freeman. To this state- 
ment we beg to object. If you will refer to your volume of 
December 11, 1868, page 519, under the head of “ Hydraulic 
Dredger,” you will find described a hydraulic dredger in- 
vented by our Mr. Gwynne. Again, in your volume of 
January 1, 1869, page 4, an engraving is given, showing the 
construction of this machine. A reference to these drawings, 
and a perusal of the descri will show that the ma- 
ehinery used by Mr. Burt is the same (with slight modifica- 
tions) as that described in the numbers we have referred to. 
Mr. Burt is not ignorant of the fact that the machinery he 
uses is our invention, and we are surprised, therefore, that he 
should again publicly claim as his invention what he knows 
was invented and used by us years ago. 

We remain, Sir, your faithful Servants, 
Gwrnwe anv Co. 
Essex-street Works, Strand, W.C., London, 
November 14, 1872. 

[We insert Messrs. Gwynne’s letter, but we cannot do so 
without stating that these plans are quite dissimilar to Mr. 
Burt’s ; while, moreover, an account of Mr. Burt’s plans ap- 
peared in this journal some five months before the earliest 
date referred to by Messrs. G as that on which a de- 
scription of their hydraulic er was published. We may 
add that Mr, Burt nothing to do with the publication of 
the facts stated in our last week’s issue.—Ep. 





GUNPOWDER IN MINES. 
To rue Eprror or Enaineerine. 

Srzn,—In answer to the “Colliery Manager's” letter in 
your edition of 8th inst., the Act of Parliament places the 
mines in an ominous position, it not being sufficiently ex- 
plicit as to the definition of a cartridge, and consequently as 
to the place of manufacture, nor to the quantity to be taken 
into the mine at one time. 

In the first part the Act is clear; the powder must be 
taken in a case or canister containing not more than 41b. A 
workman shall not have in use at one time in any one place 
more than one such case or canister. 

This latter clause, though it prevents a workman having 
more than one case or canister, does not prevent two or more 
men working together, each carrying such a sized case or 
canister. 

With respect to cartridges it is clear these are to be em- 
ployed in the event of inflammable gas. To no other event 
does the Act refer. 

Now the question arises, what is a cartridge? Is it com- 
posed of cap, case, wad, and powder, or simply powder and a 
Paper case twisted up at one or both ends? 

hichever it be, it is clear gunpowder makers cannot 
make cartridges; the manufactory for such articles must be 
at places licensed for such under a special Act; but if the 
latter be deemed a cartridge, then the Act can and will be 
evaded by the employment of women and children in 
cottages, as there is not sufficient inducement for persons 
willing to erect the necessary buildings, and obtain the 


The New Mines Act.—A meeting, pr 
mining engineers, Messrs. Fairley, 
about to be held in the Forest of Dean with a 
consideration of the new Mines 


much importance to the mining interests of 
Dean. . 


Sewage Irrigation at Cheltenham.—The se 
tenh ing through tanks, where 


, after p 
is precipi » flows b vitation over a 
about three’ miles fro the town, which has 
by the Town Commissioners for the purpose, 
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Thursday. 

acre, having been let last year at 67. 6s. ; 

was let at 6/. 7s. 6d., as against 6/. 6s. last year; 

2r., at 62. 15s., oo price as last year; lot 4, 8 a. 
lr., at 72. per acre, the same price as last year; lot 6, 21a. 
Ir. 20p., at 52. 12s. 6d., the price last year havi 

52. 15s.; lot 7, 6a. 1r., the only lot laid down wi grass, 
was let at 97. an acre, having let last year at 92. 15s. 
The total of the letting was 8151. 1s. 6d. for the year. In 
addition to the 7. distributed over the farm, surplus fluid 
is diverted over adjoining lands at a charge of lds. per 
acre. 

Railway Extension.—It is er to construct a new 
line from the Great Western Junction at Didcot vid New- 
bury, to the South Western Railway at Overton. This will 
open up a direct railway communication between the north 
and the Hampshire coast. 

Thornbury Water Supply.—It is proposed to give Thorn- 
bury a su ay of water from the reservoir of the Midland 
Railwa mpany, near the town, if the inhabitants will sub- 
scribe for about 7007. worth of shares. 


Welsh Railways.—It was reported recently that negotia- 
tions were in progress between the Rhymney Iron Company and 
the proprietors of the Tredegar Works and the Sirhowy 
Railway, by which it was thought the former would have 
become the purchasers of the latter property. It appears 
that these negotiations did not lead to a successful issue, and 
the probability now is that the Tredegar proprietorship will 
be constituted into a limited liability company, of which the 
principal members will be the present partners in the con- 
cern. The Sirhowy Railway, which is such a valuable ad- 
joint to the mpey Se kee be transferred to the 
Sanden “a orth-Western, and will form part of their 
Merthyr, Tredegar, and Abergavenny system. 

bene mrp som Surveys ily a line between 
Queensland and Ipswic ve been rapidly proceeded wi 
but some months will probably elapse-before the first sod will 
be turned. The plans and sections a’ the Colonial 
Parliament include a distance of 15} miles 
which bri the li i 
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license, for the demand will be limited; thus the dang 
plan of the workman taking home the powder to fill the case 
or canister and cartridges must be continued. 
Yours truly, 
Proposep CakTRIDGE Maker. 
London, E.C., November 14, 1872. 


NOTES FROM THE SOUTH-WEST. 

The Camp at Aldershot.—A proposal is under the con- 
sideration of the War Department for eon ae the narrow- 
gauge railway at Aldershot with the Basingstoke Canal and 
the South-Western Railway, also for extending it to the North 
Camp and canvas camping ground, by which plan, if 
adopted, a large expense of hired transport would be saved. 

Gloucester and Berkeley Canal.—The directors report 








that power has been granted for the Midland Docks branch | i 


frém Berkeley to the new docks at Sh ess, and they 
understand that the works are let, and will shortly be in 
progress. With respect to the new docks themselves, the 
directors regret that they cannot speak as favourably of 
their progress as they could wish. Railway communication 
at the Gloucester Doeks remain in the position they were in 
at the date of the last report, no reply having yet been 
received from the Great Western Railway Company to the 
ee rg made to them by the Gloucester and Berkeley 

anal Company as far back as January last, but the bridge 
which the company are constructing across the arm between 
the docks is nearly completed. 

Severn Bridge Railway.—The object of this company is to 
construct a bridge across the Severn at Lydney, connecting 
the Great Western Railway with the Midland Company's 
line at Sharpness new docks. The new line will be about 
5 miles in length, crossing the river over 26 arches, and its 
estimated cost is 277,973/. The company has obtained 
power to raise 300,000/., 225,0002. in shares of 101. each, and 
75,0002. by loans, By this new line the Great Western 
Railway Company will, by means of their present running 

wers, have a shorter h route from South Wales to 
oan by 14 miles. Amongst other advan the line 
will afford, it will tend to facilitate the trade between the 
Forest of Dean and the south and south-west of England. 

Monmouthshire Railway.—We learn that the direetors of 
the Monmouthshire Railway Company have decided to go to 
Parliament, during the ensuing session, for the purpose of 
making sundry alterations in connexion with their railway 
in Newport. It is said that, amongst other things, they pro- 
pose to do away with the Dock-street station as a passenger 
station, and to erect a suitable building on land at the back 
of Commercial-street. It és joumeek sin, to. atop up the 


0! r 
although several trial surveys have been made. 


Tu Institution or Crvit Exernrgrs.—The first weekly 
meeting of this Society for the Session 1872-73, was held on 
Tuesday, the 12th inst., Mr. Hawksley, President, in the 
chair. During the recess the rooms of the Institution have 
been painted and decorated by Messrs. Crace, under the direc- 
tion of the architect, Mr. Thomas H. Wyatt, the President 
of the Royal Institute of British Architects. The meeting 
room is the only part in which coloured decoration has been 
attempted, and the architectural treatment of that room 


well adapted to throw out the pictures. The lower 

h with rich maroon-coloured cloth, as a fa 

for the busts. The pilasters, cornices, and other 

features of the room are treated in one uniform and neutral 

tone of colour. The upper cornice and the ceiling are so 

coloured as to mark and separate the ls and the enrich- 

ments. The introduction of cloth in the lower compartments 

of the walls has contributed to subdue the resonance, which 
i ian cement. 


the pu 
erected in Westminster Abbey, has 
gift of Mr. Frank James, Assoc. Inst. 


- , 
Fang oe 1820 1 
the Institution. 
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can be supplied with ‘* ENGINEERING”? from this 
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NOTICE OF MEETING. 
INSTITUTION OF CIVIL ENGINEERS,— Tuesday, November 19th, 
atSp.m. Renewed Discussion upon Mr. Abel's paper, “ Explo- 
sive Agents applied to Industrial Purposes.” 
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INTERNATIONAL COMMUNICATIONS. 


THE improvement in the means of intercourse, and 
the establishment of better communication between 
this country and France, has been the subject of 
earnest discussion during many years past, and the 
public has had presen to it a number of reason- 
able and unreasonable plans having this object. 
These plans may be classified under four heads: 
Those for bridging the Channel between Dover and 
Calais, or some adjacent point on the French coast, 
those for making a causeway, and thus creating an 
artificial fsthmus, those for the establishment of a 
ferry, and finally those for driving a tunnel beneath 
the of the sea. oo these, the first nt meh 
never been advoca' any persons worthy o 
consideration, and may be therefore entirely dis- 
missed ; the two latter schemes are represented by 
two eminent engineers, in whose track follow a 
number of more or less obscure individuals, who 
clamour loudly for the credit of precedence in idea, 
as vehemently as if they could ever have advanced 
this question of improved international eommunica- 
tion to the stage to which it has been brought. 

The representative of thesteam ferry is Mr. John 
Fowler, and that of the tunnel, in this country, is 
Mr, John Hawkshaw. 

We have from time to time’ so fully laid before 


as | Of the Channel. 


+|the bed of the Channel—we find that the idea 
#47 | belongs to a past generation, when a Frenchman, 


that we need only allude to it briefly now. By 
this plan, as it was first laid before Parliament 
some years since, it was proposed to construct suit- 
able harbours on each coast, between which steam 
ferries, 450 ft. long and 57 ft. beam, were to run 
pr ed by engines of 1500 horse power collec- 
tively. ‘The transit was to be performed in an hour, 
and the most complete accommodation was to be 
afforded ad be! pop ' both of passengers and 
goods. o this en ilway passenger carriages 
and wagons were to be taken on board the ferries, 
so that either in going to, or returning from the 
Continent, no change of vehicles would be neces- 
sary either for parm i or freight. The point 
selected for the English harbour was Dover, and 
that on the French coast between Cape Grisnez and 
Boulogne, at a spot possessing many natural ad- 
vantages for the purpose. A short line of ge A 
would be necessary to connect the French port wit 
the Northern Railway of France, and complete the 
communication. The total estimated cost was about 
2,000,000/., and the time required for the execution 
of the scheme was three years, 

Such, in a few words, was the original great pro- 
ject of Mr, Fowler, which, since it was first brought 
into public notice has, time after time, with some 
modification, been laid before Parliament, as well 
as before the French Government. Circumstances 
and the force of persistent opposition has hitherto 
prevented this undertaking from being com- 
menced ; but we believe, as we have always stated, 
that there is no other means by which a perfect 
intercommunication can be profitably secured, and 
we feel assured that the Channel ferry scheme will 
become an accomplished fact. It fulfils, indeed, all 
the requirements of the situation. For a moderate 
outlay, considering the magnitude of the work 
undertaken, a service would be established which 
would accomplish the crossing rapidly; upon the 
route daa Mr. Fowler, two miles of sea, and 
fourteen miles of railway would be saved between 
London and Paris, The minor advantages inci- 
dent to through passenger trains between this 
country and the Continent would be secured, and 
the inestimable benefit arising from the fact that 

oods could be transferred without breaking bulk 
Sictes one of the most important features of the 
undertaking. Added to this, the size of the boats, 
and the speed imparted to them, would insure a 
comparatively steady deck, even in the worst seas 


Turning to the other proposed means of Conti- 
nental communication—that of a tunnel beneath‘ 


with burrowing proclivities, propounded the idea to 
the first Napoleon, of annexing this country by a 
tunnel. Considering, however, and justly, that 
Mr, John Hawkshaw is the representative of this 
system of communication, we need only turn back 
for a few years to trace the little that has been 
done, and the great things proposed in this direction. 
In 1866, borings near the South Foreland in this 
country, and near Calais in France, were com- 
menced, and continued during two years; the 
former reached the green sand, after a depth of about 
550 ft. had been obtained, but at a less depth the 
French shaft was stopped by accident. Mr. Hawk- 
shaw also investigated, so far as a preliminary ex- 
amination would allow, the formation of the Channel 
bed along the line of the proposed tunnel. These 
inquiries, tested also by some independent borings, 
such as the artesian well at Calais, showed that 
both the lower grey and the upper white chalk, 
which on this side have a thickness of 295 ft. and 
175 ft. respectively, increase gradually towards the 
French coast, where the thickness of the grey 
chalk is 480 ft., and that. of the white overlying 
chalk is 270 ft. ; it is almost certain, too, that there 
exists no serious rupture in the strata, while the 
depth chosen for the invert of the tunnel would 
ohare be below the pernicious influence of any 

ssures that may exist in the white chalk near the 
sea bed. It was proposed to lay the level of the 
rails at_a depth of 270 ft. below the bottom of the 
Channel, to approach and quit the tunnel on each 
coast with grades of 1 in 60, and to give to the 
tunnel itself a rising gradient of 1 in 2640 on each 
side towards the centre. The total length of the 
tunnel would be 29} miles, of which 7} miles would 
be taken up in bake gongs It was intended that 
accommodation should be given for a double line of 


In Mareh, 1869, a report was laid before the 
Emperor of the French, the influential 
Committee appointed to examine into the scheme 
which had homé de Gamond as its able repre- 
sentative and exponent in France. This Com- 
mittee, whilst not hesitating to give their opinion 
that the work could be patio although many 
grave and hidden difficulties would probably beset 
the path of the engineer in every step of his 
hazardous ing, found t+ trouble in 
forming any conclusion as to ible com- 
at future of the work, supposing it to be com- 
leted. The minimum estimate upon which they 
— their assumption was 10,000,000/., too large 
a sum by far to sink with the hope of obtaining a 
profitable return. It was proposed at this time to 
obtain a Government grant of 2,000,000/. (as much 
as Mr. Fowler's first estimate for his complete ferry 
scheme), to execute preparatory works. ‘This pro- 
position, however, came to nothing, and the storm, 
then gathering, which subsequently swept across 
France, has ended, for many years, at least, any 
probability of extensive Government help from 
that country for this purpose. We believe, how- 
ever, that a private company has been formed, 
with the object of sinking a shaft, and a large 
amount of capital, and to make headings under the 
sea, What good this company will ever achieve we 
don’t pretend to understand. 
Descending, however, to a much more practical 
level, Mr. Hawkshaw has recently proposed a means 
of improvement in our Channel service, which con- 
sists in placing a fleet of fast boats to run between 
Dover and Calais, of a type similar to the Holy- 
head steamers, 350 ft, in length, and drawing 8 or 
9ft. of water. These would be simply passenger 
boats, having no accommodation for railway vehicles 
on board, and requiring but little alterations in the 
existing harbours to enable them to run from side 
to side at all times.- This proposition, it will be 
seen, approximates very closely to that of Mr. 
Fowler, differing only in degree, and involving less 
outlay, just as it affords inferior accommodation. 
That the execution of such a suggestion would 
confer an immense benefit on the travelling public 
is of course quite evident, and it would be a grand 
step in the right direction, but such a measure 
cannot be regarded as solving the problem of inter- 
national communication with all its extensive re- 
quirements, 

But all these foregoing projects to which we have 
alluded are at the present but schemes upon paper, 
which will have to fight their way through powerful 
opposition and many difficulties before they are 
pone to the public in such a form as to draw 

orth money from the public purse. Of a totally 
different character, however, is the last scheme we 
have to notice in which Mr. Henry Bessemer and 
Mr, E, J. Reed are the chief movers, and which, 
not wanting parliamentary sanction, will not suffer 
the long and tedious delays which would otherwise 
attend its execution. When we say that Mr. Bes- 
semer and Mr. Reed have lent themselves to the 
development of this undertaking, the capital re- 
quired for which is but moderate, we think we have 
said enough to convince our readers that many 
months will not elapse before an efficient service 
will enter into competition with the boats at present 
running between Dover and Calais, and which are 
as great a disgrace to the country as are our 
Thames passenger boats, and for the same reason 
—want of competition. ‘The new boats pro- 
posed by Mr. Reed and Mr. Bessemer to run be- 
tween Dover and Calais will be the same length as 
those suggested by Mr, Hawkshaw, i.e., 350 ft., but 
they will draw, when fully loaded, only 7 ft. 6 in. 
of water. The deck beam will be 45 ft. wide, and 
the width over the paddle boxes 65 ft. A speed of 
20 miles an hour will be obtained from two pairs of 
engines, developing collectively 4500 horse power, 
and driving four paddle wheels, The vessels will be 
double ended, with a rudder at each end, so that the 
necessity of turning will be avoided, means being 
provided to iock the rudders at will. They will be 
designed with a very low freeboard at each end, 
extending for a distance of 50ft., so that theymaycut 
through the waves instead of mounting them, The 
useful length of the vessels will thus be reduced to a 
length of 250 ft. Speed will rightly be one of the first 
considerations in designing these boats, because upon 
such a service as that for which they are intended 
nee of transit is of the greatest necessity. 


way, and for this p the tunnel was to be| Next to this qualification comes that of accommo- 
28 ft. wide, formed with a semicircular arch 23 ft.| dation, and in this 


the utmost attention 
will be paid to the comforts of the passengers. At 
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our readers the details of the steam ferry project, 
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rovided for the second-class who will, 
sides, enjoy ample deck room ; but the principal 
feature, and one for the devel t of which the 
boats are specially designed, will be a large central 
motionless saloon, constructed according to the plan 
roposed by Mr. Bessemer, and one 0 the earlier 
— of which has already appeared in this journal. 
This saloon, which will be p in the middle of 
the vessel, will be 70 ft. long, 30 ft. wide, and 20 ft. 
in height, fitted with some state rooms leading off 
from the main cabin. On top there will be a 
spacious promenade deck, 7 ft. above the main deck 
of the vessel. Without describing in detail the 
means adopted for securing an absence of motion 
in this saloon, we may mention that it is suspended 
at each end and at two intermediate points upon 
steel axes, supported upon standards. e floor of 
the cabin, wore ge of great weight, is placed 
below the level of the points of support in order 
to assist in keeping the saloon steady, and to 
counterbalance the disturbing action of the top 
weight due to passengers on the promenade deck, 
as well as that arising from the action of the wind 
upon the exposed sides of the cabin, which, how- 
ever, are partially protected from the action of the 
wind by the two paddle-boxes placed on each side 
of the vessel. By the arrangement adopted, the 
suspended saloon, which will weigh 70 or 80 tons, 
will always tend to keep in a vertical position, and 
the oscillations which would arise from the ship's 
motion, are to be counteracted by — me- 
chanical appliances. It is only contemplated to 
neutralise the rolling of the ship, as vessels of 
so great a length, and of such a form as those to be 
built for the Channel service, will be subjected to 
comparatively little pitching, the motion from which 
will be greatly reduced by the central position of 
the saloon. To prevent the saloon from being af- 
fected by the oscillations of the vessel, or its equili- 
brium from being disturbed by the movements of 
the passengers, it is fitted with hydraulic gear, by 
means of which its position with respect to the 
vessel is placed under perfect control, an attendant, 
having a spirit level before him, being enabled, by 
the manipulation of a single lever, at all times to 
keep the floor of the saloon horizontal. One ar- 


rangement of hydraulic gear devised by Mr. Bes- 
semer for this purpose was illustrated by us on 
page 100 of our eleventh volume, and we hope in 


an early number to give engravings of that to be 
actually fitted to the channel steamers. Judging 
from the result obtained by the working model con- 
structed by Mr. Bessemer, there can be very little 
doubt that the desired amount of steadiness can be 
imparted to the saloon in actual practice, for although 
this model conveys no idea of the motion of a ship in 
a seaway, the extreme and rapid oscillations imparted 
to it make ita greater work of difficulty to maintain 
the extemporised cabin on board this model at the 
steady level that there would be in the ponderous 
and slowly-moving saloon of the Channel ferry. It 
may also be pointed out that, in actual working, 
the cabin would in all probability be free from the 
disagreeable tremulous motion observed in the 
model, and which is due to its extreme lightness, 
to the position of the floor above the point of sus- 
pension, and a faulty arrangement of the pipes con- 
nected with the hydraulic preses. 

Althongh a certain amount of doubt attached it- 
self to this scheme of Mr. Bessemer, which only the 
actual experience of every-day practice can decide, 
the fact that he has taken the initiative in the matter 
of Channel transit improvement will earn for him 
a universal public gratitude. The hundreds of 
thousands of travellers who now endure the suffer- 
ings and inconveniences of the present service, will 
be sufficiently thankful even in the unlikely event 
of the Bessemer saloon proving a failure. For 
even in such a case they would be enabled to cross 
rapidly and in comfort, in vessels of such a size 
and form as to be comparatively little affected by 
the trying Channel seas, whilst the shock of waves 
striking against the sides will not be transferred to 
the passengers within the saloon, but will be ab- 
sorbed by the framing of the vessel. The project 
of Messrs. Reed and Bessemer, to place such a 
service between Dover and Calais, is in all respects 
one which will be an incalculable benefit to the 
travelling public, and necessarily a profitable un- 
dertaking, whilst the introduction of the steady 
saloon is at least an experiment of the highest in- 
terest, and one which may in the future go far to 
modify the internal arran, its even of our ocean- 
going steamers, and mark an in the history 
of passenger steamship navigation. 





EXHIBITION BUILDINGS AT VIENNA. 

A visit to the extensive set apart in the 
Prater—the Champs of Vienna—for the 
Universal Exhibition to be held there next year, 
and an i tion of the various buildings of 
enormous dimensions now in course of erection, is 
just at present of icular interest. ‘The immense 
proportions and the advanced state of the different 
structures destined to have collected under their 
roofs in a well-arranged order the results of the 
development of art, science, and industrial _o 
in all nations, cannot but_impress upon the mind 
of the visitor a tolerably fair idea of the picture 
they will represent in their totality when. com- 
pleted. _ yet Row beholds in these —— 
structures, despite their imposing appearance, but 
a fractional part of the wale range of edifices, as 
new and extensive erections are constantly springing 
up in every direction. One group of buildings, the 
halls for the exhibition of agricultural objects, 
deserve particular mention on account of the im- 
— ends they are intended to serve. The three 

uildings forming this group, which are being built 
according to the plans and under the direction of 
Mr. Hintriiger, architect, will be entirely of wood, 
and bear by their style and decoration some resem- 
blance to the large hall which was erected in the 
Prater on the occasion of the great German shoot- 
ing festival in 1868. Its architectural. style is of a 
Swiss character, and its construction is light and 
pleasing; the portals, verandahs, and gables being 
ornamented with rich carving work. ‘Two of these 
halls are intended for the exhibition of agricultural 
products; the third will be devoted to the display 
of agricultural machinery, implements, &c. Of the 
two halls containing the agricultural products the 
one on the flank of the fine arts building will be 
erected on the large free space between the fine 
arts building, the machinery hall, and the railway 
embankment, and the other in the western part of 
the space between the Industrial Palace and the 
machinery hall, facing the Wurstelprater. These 
halls will consist of a ong nave with three and four 
transepts respectively, like the side galleries ex- 
tending from the principal gallery of the Industrial 
Palace. These side wings will be embellished at 
the facades with richly-decorated entrances, con- 
nected by arcades, so as to form enclosed courts, 
two attached to one hall, and three to the other. 
The length of the nave of the hall opposite the fine 
arts building will be 540ft., and the width 72 ft., 
with three side wings, each 198 ft. long and 72 ft. 
broad, Its interior covered area, consequently, 
will be 81,648 square feet. Of the two courts 
which are likewise intended for exhibition purposes, 
each one has an area of 26,244 square feet. This 
hall is destined for the exhibition of the agricultural 
products of Russia, Austria, Hungary, and Germany. 

The second hall for agricultural products situated 
between the Industrial Palace and the machinery 
hall, will consist of a nave 684 ft. long by 72 ft. 
wide, with four side wings, each 180 ft. long and 
72 ft. broad, and will contain a total covered area of 
101,088 square feet. This building is to contain 
the agricultural products of Italy, France, Belgium, 
Norway and Sweden, Denmark and Great Britain. 
But the final allotment of the space of these two 
halls amongst these various countries has not yet 
been decided definitely. 

The hall for the exhibition of agricultural ma- 
chinery will be situated behind the first large hall 
for agricultural goer in the direction of the 
elongation of the axis of the machinery halls. 
Its length will be 612ft., and the width 120ft., 
and it will consequently contain a covered area 
of 93,440 square feet. The total of the covered 
space of all the three halls for the exhibi-tion 
of agricultural a es will be 256,176 square 
feet. The Union Building Company, of Vienna, 
are engaged with the erection of these buildings 
under the superintendence of the architect Herr 
Hintriger. In close proximity to this up of 
buildings, the Danube Steam Navigation 
are erecting their pavilion according to the 
and under the direction of Herr Remmel. i 
pavilion will constitute an architectural ornament 
to the Exhibition, and in style and decor- 
ation with that of the i alace. It is 
792 ft. 
with a fine row of columns and pi 
trophies of skilfully rag nautical emblems 
form the chief decorative features, and towering 
aloft there will be a large dome, i 
the four corners of the building by four smaller 
cupolas surmounted by statues. In this pavilion 
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Amal Mining Industry of Carinthia, and 
the timber yard of the Austrian General Building 
Company, are likewise distinctive features of the 
great activity displayed in the Exhibition grounds. 
The next building which deserves ial notice 
is the hall designed for the reception of the works 
of fine art, which is one of the most conspicuous 
oe of quick workmanship and construction. 
0 ced much later than all the other exhibition 
buildings, nay, even so late that great doubts existed 
as to the possibility of even completing the struc- 
ture only in the rough before the approach of 
winter, the erection of the fine art buildin ing has 
made such marvellous progress under the guidance 
of Herr Haase, that it is far in advance of 
nearly all the other buildings. The panel-work of 
the lofty centre saloons is so far completed that the 
frames of the skylights could already be fixed ; and 
nearly as far finished are the side saloons, the 
lobbies, portals, and corner pavilions. These 
saloons, it is ex will form one of the chief 
attractions to visitors. In dimensions and ex- 
tent these rooms for the fine art objects leave no- 
thing to be desired. Adjoining a large central hall 
we fe een Pigg ht saloons two _—* 
in all sixteen saloons, wi ylights—corresponding 
with which there are outwardly sixteen smaller 
saloons, with side windows, whilst at the four 
corners pavilions are erected.. The central hall is 
60ft. high, and 72ft. square, giving a floor 
area of 5184 square feet. Each of the sixteen 
skylight rooms is 36ft. wide by 60ft. long, 
thus containing an area of 2160 square feet; and 
each of the side rooms is 60ft. long and 18 ft. 
broad, with a superficial area of 1080 square feet. 
The corner pavilions are each 30ft. square=900 
square feet. The total area consequently is 60,624 
uare feet ; or, taking into account that all these 
dimensions are, in fact, some inches larger, nearly 
61,200 square feet, and subtracting the windows, 
there is a wall ig of 30,816 ft., which is only 
intercepted by the doors, and which with its great 
height will afford an area which it is hoped will 
afford sufficient space for the advantageous display 
of all works of art which will be sent to Vienna. 
The work for ovens the great rotunda has 
also p with wonderful rapidity since the 
raising of the radial girders to their position. The 
outer double ring of the roof is now also being 
covered with iron plates in order to give it greater 
strength to bear the pressure of the girders, while 
the columns for the Fret lantern tower, of which 
there are thirty, one over each of the radial girders, 
will, by this time, have been fixed upon the upper 
interior ring. The covering in of the gallery around 
the rotunda has also been commenced, and for 
this p , semicircular arches of iron will be 
attached to the outer pillars of masonry, and the 
upper ends rivetted to the iron columns of the 
rotunda. Two such semicircular arches will be 
fixed in close proximity to each column; but at 
those parts where thé four large form the 
respective entrances into the the i 
of the gallery will be effected by a somewhat com- 
plicated arrangement of iron 
The Turkish dwelling-house is almost wn. 
and the hollow double wall of panel work and 
planking are rough cast inside and outside; the 
upper parts of the windows are filled in with carved 
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German commission are constructing several 
annexes. They will be combined in one harmo- 
nious building, divided into four parts. Two halls, 
each 1400 square metres will communicate 
with each other by a pavilion, which will be erected 
by the celebrated firm of M. Krupp, and they are 
intended to contain the mining and metallurgical 
arose &c., of Germany. One hall, of 1400 square 
eet area, will serve for the exhibition of objects of 
instruction and education, and a large building, 
having a superficial area of 4930 square metres, will 
be used for the exhibition of all those objects of 
ind to which no room can be a ioned in 
the Industrial Palace. The commission have made 
special provision that the whole annexe shall also 
be worthy of the occasion in an architectural point 
of view. The expenses for the construction of 
these additions amount to a considerable sum, which 
are defrayed by the Government of the German 


e German central commission, at one of their 
recent meetings, decided to proceed with the col- 
lection of materials for the German part of the 
Austrian official catalogue, and to make preparations 
also for the publication of a special German cata- 
logue. This catalogue is intended to contain, not 
only the list of names of all German firms repre- 
sented at the Exhibition, but also in a brief form, 
particulars and statistics of the business houses 
which have exhibited at Vienna, and a description 
of the development, position, &c., of the more im- 
portant Senndaes of industry. It is likewise pro- 
posed to preface the catalogue by a concise survey 
of the most important statistical data of the German 
empire. As this catalogue is to contain all German 
firms and exhibitors, no special catalogues for the 
several States of Germany will be edited. 





JUDGE-MADE PATENT LAW. 

A LiTTLe more than three years ago a very rude 
shock was administered to patentees, who fondly 
imagined that ‘provisional protection” was not 
altogether worthless, by Lord Hatherley’s decision 
in the case of Bates and Redgate. According to 
that eminent judge, the real and effective date of a 
patent is not the date of application, but the date 
of sealing. The facts were these: Messrs. Bates 
and Redgate applied for a patent on the 22nd of 
October, 1868, and a Mr. Bertie applied for a pa- 
tent for substantially the same invention on the 2nd 
of November following. Mr. Bertie obtained the 
Great Seal on the lst of aoe 1869, which done, 
he successfully opposed Messrs, Bates and Red- 
gate’s application for the seal, and their patent 
never went further than the “‘ provisional” stage. 

The question was mooted by a correspondent 
whose letter we published a fortnight ago, and, by 
a curious coincidence, a case almost precisely simi- 
lar to that of Bates and Redgate was decided by 
Lord Selborne last week. It appears that a Mr. 
Bailey applied for provisional protection on the 
31st of ch, 1872, and on the 3rd of April a Mr. 
Casartelli took the same step in respect of an in- 
vention, which, it is alleged, includes a portion, but 
not all, of that claimed by Mr. Bailey. On the 21st 
of May Bailey gave notice that he should apply 
to have his patent sealed, but on the 22nd of May 
Casartelli had the Great Seal affixed to his patent, 
which, according to the usual practice, was dated 
the of April, that is, the date of application. 
No caveat had — lodged by mer dhe om the 
sealing of Casartelli’s patent, nor any opposition 
been Date by hin before the law officer. Casartelli 
lodged a caveat against Bailey on the 29th of May, 
and on the 2nd of October filed his final specification. 
The case was heard by the Lord Chancellor on the 
6thinst., and, following Bates and Redgate, it was de- 
cided that Bailey’s patent, if sealed at all, must bear 
a date subsequent to that of Casartelli’s patent. It 
was accordingly ordered to be dated May 21, as his 
lordship distinctly refused to permit Bai = patent 
to override that already granted to Casartelli. 
“The case of Bates and Redgate’s patent proceeds,” 
said Lord Selborne,*“‘on the very intelligible 
principle that the Crown cannot derogate from its 
own grant.” Now, if it were not for the fear of 
being called presumptuous, we should be inclined 


But more than this, we find that the Crown has very 
frequently protected “‘ inventions” which contra- 
vene well-ascertained laws of nature. Such an in- 
stance we gave in the course of an article on ‘‘ Mecha- 
por ape ies” = ~~ issue of October po heifers oe 
sin en , the patent was granted on 

the i ais of Lord Selborne himself, then known 
as Sir Roundell Palmer. By a pure accident inven- 
tions are protected in this country by the most 
solemn instrument which the constitution allows, 
viz,, a patent under the Great Seal, whilst in other 
countries patents are issued either from a special 
department, or from a sub-department of the 
ministry of trade, agriculture, or commerce, 

Now we quite understand how the purely legal 
mind refuses to recognise a ge of this nature 
until the grant has been made, that is, until the 
Great Seal has been attached to the letters patent. 
To high legal functionaries this consideration 
would present itself with peculiar force, because 
they would naturally feel that their own appoint- 
ments dated, not from the time when they were first 
talked about, but from the day when the Great 
Seal was attached to the letters patent by virtue 
of which they exercise their judicial functions. 

But the real question is, did the Act of 1852 
(apart from cases of fraud) introduce any radical 
change in the principle of dating patents? Under 
the old law the effective date of the patent was 
almost invariably the date of sealing, although the 
Lord Chancellor possessed a rarely-used and re- 
stricted discretionary power to antedate it. The 
Act of 1852, however, introduced some changes in 
this respect, and section 23 enacts that “ it shall 
be lawful . . . to cause any letters patent issued 
in pursuance of this Act to be sealed and bear date 
as of the day of application for the same,” power 
being reserved to the law officer or the Lord Chan- 
cellor to cause them to bear date as of the actual 
day of sealing, or of any day between the date of 
application and the date of sealing. It will be ob- 
served that the clause is permissive and not com- 
pulsory ; but if a ‘‘ contemporaneous exposition,” as 
the lawyers say, is of any weight, we may remark 
that for a very long period after the commence- 
ment of the new law, patents invariably bore date 
as of the day of application. Further; up to the 
time of Bates and te there were no reported 
decisions as to any contrary practice, although two 
cases at least had occurred in which the law officer 
directed a patent to be dated subsequent to the 
date of application. Nor must we lose sight of the 
fact that section 24 of the Act directs that, where 
a complete specification shall have been deposited 
with the application, ‘‘no proceeding at law or in 
equity 8 be had upon such letters patent in re- 
spect of any infringement committed before the 
same were actually granted,” that is, before the 
Great Seal had been affixed. 

It is, we think, tolerably obvious that the framers 
of the law of 1852 had almost, but not quite, got 
rid of the notion that there was any particular 
significance in the act of sealinga patent. Further, 
“ have shown that oa “Nestened th of that law, 
or a very long peri isplay e same en- 
lightened Siulene end we cannot but regret that 
Lord Hatherley in Bates and te, and Lord 
Selborne ix re Bailey’s patent, should have revived 
the old, and as we think very objectionable, view 
of the question. 

Returning for a moment to the last-mentioned 
case, let us consider the relative position of the 
rival patentees at the end of their respective terms, 
supposing both patents to last the full term of 
fourteen years. Casartelli’s patent will expire a 
3, 1886, whilst Bailey’s will not run out until May 
21 of the same year. Adopting the assumption of 
the Court on the occasion of the recent trial that 
Bailey's patent contains the whole of Casartelli’s 

tent, we see that for about seven weeks Mr. 

iley will be master of the situation. From the 
subject matter of the patents it is not at all likely 
that he will be able to cause any serious incon- 
venience to trade during these seven weeks ; but if 
the patents happened to relate to any great in- 
dustry, say, for instance, to the -refining 





sugar 
trade, Mr. Bailey would be enabled to put a sum- 


mary stop to every person working under license 
from Mr, Casartelliz nay, more, there would be 
nothing to prevent Mr, Bailey from obtaining a 
weg! or on the ground of his patent not having 

sufficiently remunerative. A very case 
might be made out, and no evidence want of 
novelty could be offered on the other side, as the 
Judicial Committee of the Privy Council never 
allows the question to be raised. 





SAFETY VALVES. 


article on safety valves that had appeared the pre- 
vious week in The Engineer. ‘Those of our readers 
who followed us in our treatment of that article will 
appreciate the leader from our contemporary for 
last week, which we reprint an page 346 of our pre- 
sent number, Our contemporary also gives a letter 
from Mr. S§ , an energetic and intelligent engi- 
neer, who lately suceeded his father in the manage- 
ment of the Drogheda Iron Works. Mr. Strype is 
known to us, and we have no doubt that the ex- 
periments he describes would becarefully conducted. 
This letter we also reprint on page 347. 

On a former occasion our contemporary tried to 
invent a safety valve, which we afterwards described 
and condemned ; he has now attempted to construct 
an escape valve, and has in the above mentioned 
article exhibited himself trying to pass through it. 
He has not made a valve at all, but he has succeeded 
on each occasion in making a very good trap for him- 
self. Writing on safety valves in The Engineer of 
October 18th, he gave a quotation containing the 
following statement, italicised, “ The higher the pres- 
sure the less will the valve rise,” and he, the editor of 
The Engineer, then volunteered the following cor- 
roboration, “ This is an extremely important statement, 
beyond question true.” Surely if the editor of a 
scientific journal makes such an assertion he must be 
a of the convincing facts that led him to 

e such a statement. It could scarcely be credited 
that the editor of The Engineer would now tell us 
that this same statement, instead of being settled, 
and its truth established so convincingly as to leave 
no ground for questioning, it has no better a founda- 
tion than ‘‘ facts, or apparent facts, involved in diffi- 
culties which at present neither we nor any one else can 
solve satisfactorily.” But he formerly tried to make 
his readers believe that he had the proofs, that he 
had considered them, and found them so convincing 
that the fact no longer admitted of question. His 
words are, ‘‘ We shall not attempt to give dere any 
definite theory in explanation of these facts.” The 
italics are ours. He has inspected every side of the 
cage of the trap in which he has placed himself, and 
he thinks that by slipping out one of the wires on this 
side he may make an opening through which he may 
be able to escape; he withdraws the word “here,” and 
thinks it will not be observed ; he says now ‘‘ we 
stated that we should not attempt to give any 
definite theory in explanation of the facts.” But he 
did not say so ; he virtually said to his readers ‘ I ask 
you to give me credit for certain things ; I will not 

y for them just now, but I assure you the security 
is unquestionable.” He takes the credit asked, and 
now his readers request him to pay the account, and 
he replies, ‘I told you I would not pay, 1 object 
altogether to you assuming I ought to pay; 1am 
no doubt in a sense bound to pay in cases where I 
have the means, but in this case I have not the 
means, and I venture to think that our readers 
would be far better employed in trying to collect a 
few subscriptions to provide me with the means to 
settle this Tangresstls account, instead of writing 
to ask me for payment; behold what Mr. Strype 
has done ; we cannot too highly commend the part 
which he has played.” In an article on the 25th of 
October, we stated that according to the principles 
of the action of safety valves entertained by the 
Board of ‘Trade surveyors, and derived by them 
from actual experiments, the following law held 


‘*The defect of pressure under the valve is, for 
the same valve, a constant proportion of the pressure 
of the steam on an area equal to the area of 
opening of the valve.” 

To compare this with Mr. Strype’s experiments, 
let us observe that as the area of opening for the 
same valve has always the same ratio to the lift, we 
may substitute the “ lift” for the area of opening in 


[the above and read it, ‘ the lift is a constant multiple 


of the ratio between the excess of pressure and the 
whole pressure of the steam.” We applied this rile 
to our own experiments made on a 33 in. valve, and 





xperimen’ 
found the multiplier to be 3%, or the same as the 


In our issue of the 25th ult., we criticised an — 
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diameter of the valve in inches. That valve had a 
bearing surface only 15 per cent. of the area of the 
valve, Mr. Strype’s valve has a bearing +s in. wide, 
amounting to 33 per cent, of the area of the valve, 
or more than double that of the valve we tried, and 
the multiple for lift seems to be i or about } of the 
diameter of the valve expressed in inches. The 
editor of The Eagineer has stated that “ on the whole 
the experiments detailed by Mr. Strype confirm the 
results obtained by M. Burg.” The nature of the 
confirmation is stated to be that, according to M. 
Burg, for a pressure of 13 1b. a safety valve will 
rise something less than ys of an inch, and that Mr. 
Strype’s valve rose’ more than $ of an inch; the 
confirmation in this case being a difference of more 
than 500 per cent, in excess! The closest degree of 
confirmation is a difference of more than 400 per 
cent., and in one case the difference exceeds 650 per 
cent. 

The readers of The Engineer will do well to re- 
member this illustration of what our contemporary 
means when he uses the expressions ‘‘ a remarkable 
similarity,” and ‘‘ the experiments confirm the re- 
sults obtained by M. Burg.” 

We will now compare Mr. Strype’s results with 
the Board of Trade statement. 


Board of Trade rule. Actual lift. 


Pressure 
increased 


to 
13 


Valve 
loaded 
to 


10 


in. 
= 173 


18-104 
921__9 
20 234 234-20 -4= 112 
35—30 
_86 
45-40, 5 _ ogg 
45 
This is a very different degree of confirmation. 
Having taken the coefficient }, so as to make one of 
Mr. Strype’s results agree exactly with the result of 
the rule, we find that the greatest divergence amongst 
the others amounts to only 7} per cent., whereas 
The Engineer's ‘‘remarkable similarity,” which he 
thinks confirms his former statements, amounts, in 
one case, to 650 per cent. of error, If, instead of 
, 309 
2 we had written ——, 
400 


85 x} = .107 


80 


40 45 


the degree of approxima- 


tion would have been reduced to 33 per cent. ; but 
the result nearest to the ‘‘ beyond question true” of 
The Engineer, is more than 400 per cent. wide of 
the mark. 

The Engineer very ingenuously tells us that “ It is 
impossible to establish any law of reduction of ori- 
fice from these few figures. They simply prove 
that the area of escape diminishes with the pressure, 
and in a more rapid ratio than can be compensated 
for by the increased rate of discharge due to the 
augmented pressure, as we pointed out in our im- 
pression for October 18.” He cannot understand 
why the valve does not rise as high for 45 Ib. pres- 
sure as it does for 13 1b. pressure. We venture to 
think that many of our young readers could en- 
lighten our contemporary on this point, and we are 
sure that Mr. Strype would not be at all surprised 
that the lifts should be less for the higher pressures. 
The rate of escape of steam into the atmosphere is 
by weight about es to the gross pressure 
of the steam; discharging the same weight per 
second, therefore, the lift of the valve should dimi- 
nish in the same ratio that the gross pressure in- 
creases, and the weights discharged at the different 
es sys in Mr. Strype’s experiments would there- 
ore be in the following proportions : 

15 

x 177 
38} x .146 
50 = =0x:)S C7 535 
60 x .089 534 

Taking the first experiment as the mean of eva- 
poration, 495, we find that the rate of discharge by 
weight has not varied more than to 10 per cent. 
below, or to10 per cent. above this mean. The 
experiments were each of 15 minutes’ duration, and 
the fire was forced by frequent stoking, that would 
account for the 10 per cent. variation. 

But without going into exact quantities, it is 
obviously an absolutely unavoidable result that in 
blowing off as fast as the steam was supplied, the 
valve could not rise as much at the high as it did 
at the low pressures. 

But, taking note of the proportionate weights 
discharged, we find that the valve lifts sufficient to 
discharge at the rate 534 at the high pressures, 
whereas the lift at the lowest pressures was that 
corresponding to a rate of discharge represented by 


Pressure + 
28 495 
446 


495. 


What then can be the meaning of The En- 
gineer’s saying that the lift diminished i 


in a more 


rapid ratio than could be compensated for by the | The 


increased rate of discharge ? 





AERO-STEAM ENGINES. 
Iv our article on this subject last week, we have 
the words ‘‘the specific heat of steam at 0.85.” 


This should have read ‘‘the mean specific heat at| i 


0.85.” But as the expression may require some 
explanation, we will here go over the calculation 
connected with it.* 

The total heat of saturated steam increases 0.305 
units for every degree of rise of temperature. In 
approximating to the mean specific heat for the 
whole range of increase of temperature from water 
at 212° to water at 296°, and from steam at 296° 
to superbeated steam at the maximum temperature, 
we found by trial the number 23, and calculated 
therefrom the mean specific heat, thus 

(84x 1) + (28 x 0.305) _9 9s 





84423 
Then trying this number 0.85, we get 
124.8 
(i¥ Xx 0.233) +085 yer ee. 
This verifies the number 23 arrived at by trial, 
and the maximum temperature is 212°+107°=319°. 
The multiplier .305 is not the specific heat 
of steam; there is a want of reliable experiments 
on steam at temperatures near saturation ; if the 
steam was in the perfectly gaseous state the mul- 
tiplier for specific heat would be 0.475. We repeat 
the calculation with this multiplier to familiarise 
our young readers with the arithmetical treatment 
of a subject about which we shall have something 
further to write. By trial we arrive at 18° as the 
range of superheating,‘instead of the 23° we ob- 
tained before. 
We verify this approximation thus 
(841) + (18 x 0.475) _9 906, instead of 0.85 
84+18 : 
and 
124.8 
(1} x 0.288) +0.906 
This gives the higher limit of temperature 212°+ 
102°=314. Professor Rankine says “the surplus 
heat produced by the compression of the air amounts 
to about three-fourths of the whole heat due to the 
compression.” This would make the maximum 


limit 21945 = 309}, and we arrived at 319°, 


=102=84+18. 


using 0.305 as the specific heat, and at 314° using 
0.475 as probably more correct. 

There is another way of arriving at the maximum 
temperature, and it is the best way to it; neglect 
the steam and apply the heat of compression to 1 lb. 
of water and 141b. of air. Taking the rise of tem- 

erature during compression at the amount calcu- 
ated by us last week, namely 393 deg., we have: 
1}X393X0.288 __gs 
(x 1I)+G}x0238) 

But the temperature of the water is increased 

only 84°, there is therefore the heat in 
95° -849=110 
of temperature of the mixture of air and water 
available to raise the temperature of the same mix- 
ture, but now air and steam, 
11x A XD+04 0.238) _ 10, 

(1X 0.475) -+ (14 X 0.288) 

This gives the higher limit 

212-+-84-+ 18=314 as before 

for what Professor Rankine says is about 309}, and 
it is practically a verification of his figures. s 

In the same paragraph of our article the word 
‘‘ steam” is used twice instead of ‘‘ feed water ;” it 
is evident, however, that by the original tempera- 
ture of steam, 212°, we mean the temperature 
of the feed water, and that it is to that our cal- 
culations apply 

Our an srs will accept this notice as an earnest 
of our desire to have in our volumes only that which 
is trustworthy and free from ambiguity. We hope 
they will take care to carry out our intention 
and alter the paragraph as we have explained. We 
discovered the ambiguity of the sentence on the 
day of issue, and wrote to those of our readers who 
we thought would be likely to be working it out; 
we hope that those who have laboured at it without 
our hint will have succeeded in solving the difficulty, 





tentionally proposed to them this enigma. 





* The article also eontains a 








received this is ananag Say ee pay 8 gp +3 
we are in a measure to su) a theory to explain 
’s results. To this ecsumption we object altogether. 


possess all the requisite data for'an explanation, but these 
data are practically lacking as _— safety valves. The 
subject is one about which very little accu experimental 
knowledge exists. Our readers would, indeed, we venture to 
think, be far better employed in trying a few simple experi- 
ments and supplying us with the ts, than in writing to 
ask for explanations of facts, or ap»arent facts, involved in 


letter will be found at page 321, accompanied by a small 
sketch, showing the general arrangement of the safety valve 
he used in his experiments, and a drawing of the valve and 
its seat full-size, prepared with the greatest care from a 
tracing courteously sent us by our corres nt. 

“It will be seen that although our dent is toa 
certain extent right in assuming that there is a difference 
between the results of his experiments and of those made 
by M. Burg, there is, nevertheless, a remarkable similarity 
between them, in some respects, M. Burg, with a pressure 
of 12 lb. got a lift of gy in. or .02777, whereas Mr. 
Strype’s valve rose .177 1m. with 13 1b.; with 20 Ib. M. 
Burg’s valve lifted .02083, but Mr. yer a valve rose .116 in. ; 
with 351b. M. Burg got a lift of but .01851, while Mr. 
Strype’s valve rose .107 ; and, lastly, M. Burg’s lift for 45 lb. 
is but Jy, or .01162, while Mr. Strype’s rise 089. It is clear, 
therefore, that the valve used by our correspondent gave a 
much larger area of delivering surface than that used by M. 
Burg; hence it is obvious that there is no fixed relation 
between the lift of a valve and the steam re, these 
two alone being considered, and we cannot find that M. Burg 
maintained that such a definite relation exi In so far 
as Mr. Strype’s valve gave a much greater amount of lift 
than M. Burg’s did, it is obvious that there is a wide dis- 
crepancy between the results obtained by the two experi- 
menters ; but, nevertheless, it will be seen almost at the first 
glance, that Mr. Strype’s experiments directly confirm the 
accuracy of M. Burg’s as regards the statement of the latter 

tleman that the lift decreases as the re increases. 
n Mr. 8 ’s experiments we find that the valve lifted less 
by .061 in. with 234 lb. pressure, than it did with 13 lb. When 
the pressure was increased to 35 lb. the valve lost .009 in. 
more of its lift, and when the pressure was brought to 
45 Ib. the lift was further reduced by .018 in. It is impossi- 
ble to establish any law of reduction of orifice from these . 
few figures. They simply prove that the area of escape 
diminishes with the pressure, and in a more rapid ratio thar 
can be compensated for by the increased rate of discharge 
due to the augmented pressure, as we pointed out in our 
impression for October 18th. It will be seen that when the 
valvé was loaded to 10 Ib. the pressure increased to 13 Ib. 
or .3 of the true load in excess. When the valye was 
loaded to 20 1b. the pressure rose to 234 Ib., or say .17 of the 
true load in excess, When the load was 30 Ib., the pressure 
rose to 35 lb., or to .166 more than the true load, and when 
the load was 40 Ib. per square inch the pressure was 46 Ib., 
or .125 in excess of the true load. There is an ap; ¢ want 
of agreement between the pressures and the orifices of dis- 
charge in these experiments which deserves further investiga- 
tion, provided the results are found to be generally confirmed 
7. Oa the ahole: the expieimente detailed. by ie, Girype 

“On w experiments detai 

eonfirm the results obtained by M. . the discre- 
cies can be explained, we believe, by the difference in the 

orm of valve by the two gentlemen. That used by M. 

Burg was of the ordinary type, with a flat base, whereas it 

will be seen that Mr. Strype’s valve was dished below. 

correspondent would do good service by extending his ex- 

periments a little further. Retaining the valve and 

ca’ 


the valve with hard wood, and 
lengthen the valve downward 
of an inch less in diameter 
the result. aes would 
e iment, to 
eslinder some 6 or 8 in. 
of the cylinder inverted on 
valve face. We ean hardly expect Mr. 
trouble of trying this last experiment, but some 
readers who have time opportunity ma: 
induced to make such an experiment. 

“ In attempting to frame even a rough ap) 
theory of the safety valve, A be 


; 


and if so they will not now regret our having unin- | be. settled 








- face and the seat tends to create a vacuum, and that 
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assume that the ure under the valve body remains un- 
altered, but that the outward rush of steam between the valve 


pressure of the air then comes in as a load and tends to hold 
the valve down. We have been asked to give our opinion on 
the matter, and it is simply this: That epeculating and 
theorising on a point that can be set at rest only by direct 
experiment is utter waste of time. Let a good safety valve, 
say 3 in. diameter, and with the smallest practicable seat, be 
fixed at the top of a short length of pipe of ample dimen- 
sions. It will be very easy to fit an accurate pressure 
gauge to the top of this valve. Let the pipe connecting the 
gauge with the valve be so arranged that it can be made. 
only just to come through the lower face of thevalve, or to 
extend below it 1, 2, or more inches. The precise pressure 
can then be ascertained, not only immediately under the 
valve, but at every point within a foot or so of it. Of course 
allowance must be made for the weight of the gauge, which 
should be large, delicate, and accurate. It will not do to fit 
pipes on the sides of the valve seat. The gauge must be 
laced on the valve itself. ‘The experiment is easily made. 
hen the results have been made known a great step will 
have been made toward the establishment of a theory of the 
safety valve; until then, theory, as regards safety valves, 


ean have little value. 


“It may interest some of our readers if we state here that 
the Board of Trade, without waiting for the invention of a 
new valve, have actually consented to the abolition of dead 
weights, and certain firms are now authorised to fit ships 
with spring loaded safety valves only if they think proper. 
We are pleased to find that the Board of Trade are not 
absolutely unteachable.” 

The following is Mr. Strype’s letter addressed to the 
Editor of The Engineer, and also referred to in our article: 

S1e,—Referring to the article contained in your issue of the 
18th inst., with regard to the efficiency of ordinary safety 
valves as applied to steam boilers, I have within the last 
day or so tried an experiment with a vertical boiler of about 
15 horse power, and fitted with an ordinary lever and weight 
safety valve of 2;4, in. diameter. The length of the lever is 
such that the pressure on the top of the valve by the weight 
is increased sevenfold. Enclosed with this is a full-sized 
tracing of the safety valve, which will supply all other parti- 
culars. I commenced the experiment by shutting off all 
other outlets except the safety valve and the feed-water 
supply, and had the fire well stoked, and, indeed, forced, all 
the time the experiment lasted. The safety valve was first 
loaded to 10 1b. pressure per square inch, and at intervals of 
about 15 minutes additional weights were placed on the 
lever to see the effect of different pressure, increasing by 
10 Ib. up to 40 Ib. The following is the result: 


Valve Pressure Lift of Lift 
loaded _ increased end of 
to to of lever. valve. 
10 Ib. 18 Ib. 1} in. to 1} in. say .177 in. 
20 ,, 23h, in. -» lls, 
” 35 ” ” -107 ” 
40 45 ” i ” ” -089 ” 


The seeond column shows the increase of pressure with 
any given load which took place before the aperture and dis- 
charge were sufficient to carry off all the steam produced 
by the boiler. The above results differ so much from those 
obtained by M. Burg, as described in your article already 
referred to, that it would appear M. Burg’s experiments 
must have been carried out in a very different way from 
mine. 

As the action of safety valves is of such great importance, 
it would be very satisfactory if some of your readers would 
try a few experiments of the nature of that described here. 
There is so little difficulty in doing so that ample information 
should easily be obtained. Possibly M. Burg conducted his 
experiments with the aid of a steel spring im place of the 
ordinary weight, and the free lifting of the safety valves was 
thus interfered with. 

Drogheda, October 30, 1872. W. G. Srrrpe. 








NOTES FROM SOUTH YORKSHIRE, 
SuErrietp, Wednesday. 

The New Mineral Enterprises in Portugal.—Several 
Sheffield gentlemen, largely interested in the iron trade of 
the district have obtained very large concessions of valuable 
mineral tracts in Portugal, and are preparing to embody the 
scheme in some practical shape. the deposit is about 18 
square miles in area, and is situated in the north of Portugal. 
It contains unlimited quantities of coal, tic, and other 
iron, besides antimony, and is easily workable. Itis claimed 
by those interested in the undertaking that the ore is better 

an that to be got from Spain. 


Meeting of Brass Workers at Rotherham.—On Monday 
evening a’ largely-attended meeting of brass workers was 
held in the Mechanics Institute, Rotherham. Mr. Maddox, 
from the Birmingham a Brass Workers’ Associa- 
tion, mee and explained to the meeting that the Associa- 
tion was ed for the purpose of aiding the workmen in 
getting a fair price for their labour. In ingham they 
numbered tale esemhers, and on Saturday last the brass- 
founders got 15 per cent. advance. After some discussion it 
was resolved to join the Association in order, it would 
appear, that an additional 15 per cent. might be obtained 
from the well-known firm of Guest and Chrimes, who employ 
a great number of hands. 


A New Movement in the Iron and Steel Trades.—For some 
Sani en soneped nad tajennd oy she yorstsooen ish 
j t anno’ inj istence wi 
“which the poe Moi have pr name 4 to the extremely high 
prices for the coal and coke. Whilst the works were fuliy 
employed on time contracts, the manufacturers were, to a 
aang in the power of the coalowners ; but now that 

nahin ope tear , it is felt that something effectual must 





be done if trade is to a revival. With this end in 
view, those manufacturers who are 


largely in both 
the | the iron and steel trades, vipt feos pith tae Gee's all i 


Sheffield, and the general opinion of the meeting was that 
business could not be as earried on To fuel 
is at its present price. Ultimately, it was resolved to ask 
the eoateoranen wkah thi tabaelid he do in the matter, and 
if met by a flat refusal, it ont carers to close the principal 
works at least three days per week. It is hoped that the ne- 
cessity for this step will not arise; should it do so, some 
14,000 men will be thrown out of employment. 


Coal Traffic: South Yorkshire to London during October’ 
—It is a somewhat singular fact, and one not readily ex- 
plained, that during the month of October the tonnage of 
coal sent into London was the largest ever carried in one 
month. This is shown in a very marked manner, so far as 
the London and North-Western and Midland lines are con- 
cerned. The Great Northern, on the contrary, shows a fall- 
ing off—a fact to be accounted for by the lower prices quoted 
by Derbyshire and Lancashire coal owners, as compared with 
those in South Yorkshire. Not nearly so much is doing in 
Silkstone coals, only 13,418 tons of which were carried, and 
in Barnsley coal the falling off is large, being 14,800 tons in 
October as against 19,940 tons in August. The West York- 
shire pits show a slight increase, and the Debyshire collieries 
evince gratifying activity. The total from the latter was 
Seay tons, of which-Clay Cross sent 30,097, and Langley 
21, tons. 


Meeting of the Midland Institute of Mining Engineers.— 
On Wednesday afternoon a largely attended meeting was 
held in connexion with the Midland Institute of Mining En- 
gineers at the Queen's Hotel, Leeds; Mr. W. P. Maddison of 
the Thornhill Colliery (President of the Institute) was in the 
chair, and gave his opening address, which was of an elabo- 
rate, able, and appropriate nature; he thanked the members 
for the honour they had conferred upon him, and referred to 
the importance of the institute in its connexion with colliery 
and scientific matters. He made some remarks as to the 
manner in which discussions should be conducted, and sug- 
gested that an effort ought to be made to provide a permanent 
building in some central part of the coalfield where the 
meetings of the Institute could be held. The meeting a 

to approve of the idea, and at the corclusion o the 
president’s address discussion was resumed on Mr. Maddison 
and Mr. Farrar’s papers, read at a previous meeting, on “ Com- 
pressed Air Engines at the Thornhill Collieries.” Both sides 
of the question were energetically and ably put by Messrs. 
Hopton, Dixon, Warburton, Lupton, Farrar, Firth, Weeks, 
and others, and ultimately the meeting was further adjourned. 

The Skipton Water Works.—The Skipton Water Works 
Company are about to construct a large storage reservoir and 
other collateral works near to, and for the supply of, that 
town. 


New Blast Furnaces.—The Messrs. Dawes, of the Milton 
and Elsecar Iron Works, have just increased the number of 
their blast furnaces by one ; they have also just blown ina 
third at their Trent Works (North Lincolnshire), and are con- 
structing four others. The Redbourne Hill Company are 
building two furnaces, and the Lincolnshire Iron Smelting 
page ay | have two in hand, with others to follow when these 
are finished. 














NOTES FROM THE NORTH. 4 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—Within the last few days 

rather more business has-been done in Scotch pig-iron 
warrants at the reduced prices, some transactions having 
been entered into from 110s. down to 100s. prompt cash, the 
market closing yesterday at 100s., sellers and buyers about 
993., one month open. The uncertainty as regards the 
course of the money market has tended to restrict operations 
during the past few days. There is a decided downward 
tendency. The coastwise shipments are improving, and this 
is likely to continue, as the demand for neashire at the 
moment is active, stock there being very low, and almost no 
shipments having been made for some ths. The d d 
for Germany and the north of Europe has been well sustained, 
and large deliveries are going forward. For other countries 
there is also a fair inquiry; but America remains dull, 
although it is anticipated that business will revive there, as 
the elections are now over. The deliveries from store are in- 
increasing, between 6000 and 7000 tons having been ordered 
out up till yesterday afternoon. This efflux is likely to 
continue, as the makers have practically very little stock, 
and the shipping and local requirements seem to absorb the 
productions. Makers have not yet announced any reduction 
in pricé from the official quotations that have ruled for a 
week ortwo. Last week’s shipments were 9218 tons as 
against 18,636 tons in the corresponding week of last year, 
and the total increase for the year has now been reduced to 
87,226 tons. To day’s market has been very quiet, 98s. and 
97s. 6d. cash paid, closing nominally at 97s. 6d. 


Clyde Engineers’ Strike ——A most unfortunate crisis bas 
arisen in the engineering trade of G w and the Clyde in 
reference, primarily, to the time at which the nine-hour day 
shall commence and end. A number of the employers last 
week gave notice that the day would commence on and after 
the Ist of November at 6.30 am., rather than 6 o’clock, 
which has been the starting hour from time immemorial, 
and that it should terminate at 5 p.m., rather than at 5.30, 
as the workmen understood by the terms of the arrangement 
made with the employers at the conferences held in Feb- 
ruary last. The arrangement expected by the men has 
commenced in several shops, and in some others it has been 
in operation for three or four months; but the proprietors 
of the other works seem intent on carrying their point, and 

have announced that if the men, who have been on 
strike for some days rather than submit to the new arrange- 
ments, do not return to their work forthwith (this being 
last day) a lock-out will result on and after F 





riday. A good 





ings, pars ngly asserting the have broken 
with them, and they seem to be of opinion that they 
have owe by co of the public with them in the dispute. 
rs = isto bets odiipted Wee of wages tee of 
arrangement 0 rate i 

hours’ work is to be paid for the 51 hours. 

A Steam-Propelled Private Carriage.—On Saturday 
morning last I had the pleasure of “assisting” at the first 
trial of a new form of private carriage which has lately been 
built for Mr. Charles dolph, for the embodiment of his 
notions in of the application of steam power to street 
locomotion. . Randolph believes that steam power could 
with advantage be applied to tramway cars, omnibuses, &c., 
and he thought the best way of proving the feasibility of his 
views would be to begin with a‘ private carriage. trial 
was very successful, considering t: it was the first. The 
vehicle is about 15 ft. long, and the steering box, which is in 
front, stands about 10 ft. high. j 

Royal Scottish Society of Arts.—The annua] meeting of 
this society was held on onday evening in Edinburgh, when 
the opening address was delivered by the president, Mr. 
Thomas Ivory, advocate. The address dealt chiefly with the 
progress of the life of the nation in to the physical 
sciences and the industrial arts during last half century, 
that being the period during which the society has been in 
existence. Among the practical su discussed there 
were the manufacture of gas, locomotion by sea and land, 
improvements in firearms, the introduction of the telegraph 
system, the modern disvoveries in istry, and the water 
supply of towns. On the last-mentioned subject, and speak- 
ing with special reference to Edinburgh, he considered that 
instead of spending 80,0007. or 100,000/. in endeavouring to 
stop the little waste there is said to be in that city, the money 
should be applied in assisting to bring in an additional supply 
of water. He would have two sets of pipes laid down in the 
city, one for a superior and the other for an inferior descrip- 
of water. 


The New Waverley Station and Bridge, Edinburgh.— 
These works are progressing rapidly towards eompletion, 
notwithstanding the extraordinary difficulties which have 
been experienced by the contractors. The new passenger 
station is almost ready for the rails to be laid down, aie 
portion of the new iron Waverley Bridge will be opened next 
week, and the remainder in about a month or so; indeed in 
the course of a few months the whole of the new works will 
be completed. 


Railway Communication between Dunfermline amd Edin- 
burgh—The terms of agreement between the directors of 
the North British Railway Company and the promoters of 
the proposed line of railway ween Dunfermline and 
Edinburgh vid Queensferry, have now been fixed. The 
North British Company undertake the erection of a station 
at Dunfermline, a pier at the south side of the Forth, to 
provide and work the steamers for the ferry traffic, and to 
run not fewer than four trains in winter and five in summer, 
with a sufficient number of goods and mineral trains, and the 
promoters of the undertaking are to make the line to North 
Queensferry, and provide pier accommodation at the north 
side of the Forth. The plans are in course of preparation. 


Edinburgh and Leith Engineers’ Society.—The first meet- 
ing of this society for the session was held last week, Mr. 
Alan Brebner, C.E., president, in the chair. In a few brief 
introductory remarks, the president urged upon all members 
the duty of contributing papers, and indicated a few of the 
subjects which at the present time might be taken up with 
advantage, such as road-making, improvements in railway 
signalling, and on the means of preventing collisions at sea. 
A paper was then read by Mr. Buchanan, C.E., “On the 
Water Works at Crieff,” lately constructed by him. The 
writer stated, as one peculiarity of these works, the great 
height (1138 ft. above the sea level) of the loch from which 
the water is taken. It is conveyed by means of a pipe along 
the hill-side for about 3 miles, then across a vole to the 
town reservoir by an inverted syphon, the lower part of 
which is 900 ft. below the level of the loch. The cost of the 
whole works is about 5000/., and the rental available for 
taxation upwards ot 12,0007. With the aid of certain private 
subscriptions the rate will not be more than 4d. in the pound. 
The novel use of the equilibrium valve employed to check 
the supply to the town caused considerable disc-ssion among 
the members of the society. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MippiesBrover, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fair attendance on Change at Middlesbrough. Scarcely any 
business was done. Pig-iron makers asked 105s. per ton for 
No. 3 for immediate delivery. This is less than they have 
been quoting, but it is only fair to state that merchants are 
selling this quality at 100s. per ton immediate delivery. The 
pig-iron — a have a large number of contracts on hand at 
remunerative rates, which will keep their furnaces occupied 
for some months. This being the case they can afford to 
quote high. Buyers, however, seem determined to content 
themselyes with small quantities until prices come down. 
There is a great difference of opinion whether iron will fall 
much, as the raw materials continue so high. Yesterday, 
coal and coke agents declined to quote less than 37s. 6d. 
ton for coke. Complaints are again being made of the in- 
efficient supply of trucks to meet the requirements of the 
ig-iron makers. The North-Eastern Railway Company 
ve been asked to remedy this evil, but they reply that 
some time ago they ordered a large number of trucks, and 
have only been able to get a portion of them delivered. In 
the finished iron trade there is no chan Buyers in this 
branch of the trade are still holding back, here again the 
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cannot do, without at _— 
been ruling. It is well known 
both on home and foreign account, are very heavy. 

The Danks Furnace.—Rapi 
with the new works of the 
dlesbrough, whose intention it is to erect a 
Danks puddling furnaces, and manufacture iron by the 
Danks process. Arran ts have been made between Mr. 
Danks and several gentlemen in different parts of England 
and Europe for permission to erect this new mechanical 
puddling furnace, and by next year we may expect to see a 
number of the furnaces in operation. 

The Proposed New Docks.—Y esterday afternoon a | ped 
meeting of gentlemen interested in the construction of docks 
near Middlesbrough was held in the Royal Exchange, 
Middlesbrough. The scheme, to which we have already 
called attention, for making large docks at a cost of 250,0002., 
on the Lackenby foreshore, was discussed, and it was agreed 
that the needful notices of intention to apply to Parliament 
next Session for a Bill to incorporate the Tees Dock and 
Railway should be given. 


The Newcastle Foremen Engineers and Draughtsmen.—On 
Saturday last the first annual dinner of the Newcastle-on- 
Tyne and District Association of Foremen Engineers and 
Mechanical Draughtsmen was held in the Central Exchange 
Hotel, Newcastle. Under the presidency of Mr. F. C. 
Marshall, of the firm of Messrs. —— Ww. a Ee a 
large com spent a most enjoyable evening. In pro- 
oediee rose to the iation, the chairman ermptiascnted 
them upon their being able to show at the end of the first 
year a Palance to their credit of something like two-thirds 
of their whole income. A prejudice had existed that that 
association was something of a trade union, but he could 
assure them that it was nothing of the kind. At some 
considerable length he spoke of the manufacture of iron, and 
pointed out to the company the desirability of the members 
aiding each other by writing and discussing papers on en- 
gineering subjects. 

The Institution of Cleveland Engineers.—To-morrow 
(ee) evening the first meeting of the session of this 
society will be held at Middlesbrough. A number of inte- 
resting papers un various subjects are on the programme for 
the session. 








A Turxisn Inonctav.—An ironclad which has been for 
some time in course of construction at the Turkish imperial 
arsenal at Constantinople, has been so far completed that at 
the last dates she was ready for launching. She is the first 
ironclad built in Turkey from Turkish designs, of Turkish 
materials, and by Turkish labour. The Sultan and his 
ministers were expected to witness the launch. 


Soctzty or TstecraPH Exserngrrs.—On Wednesday 
evening the members of this society held their first meeting 
for the season at the Institution of Civil Engineers, Great 
George-street, by permission of the President and Council of 
that body. Mr. Scudamore, in the absence of Mr. Siemens, 
the president, in consequence of ill health, took the chair. 
The names of several gentlemen who~proposed to become 
members were read. The principal business of the evening 
was the reading and discussion of a paper on military tele- 
graphy by Major Webber. Major Webber’s paper referred 
to the telegraphy of the Southern Army during the autumn 
mancuvres, with which he was personaliy connected. 
After acknowledging the assistance which the army re- 
eeived from the telegraphic department of the post-office, 
Major Webber desertoed, with great minuteness the lines 
which had been laid down, representing altogether 42} miles 
by distance and 50 miles of wire. The telegraph was 
28 days in work. There were many faults found in the 
cable; the faults consisted principally of the cutting of 
the wires, and in some instances this was done wilfully, 
for they found the ends stuck in the earth. Therefore, 
the army telegraphy could not be depended on, and 
there was a loss to the service and to the Post Office. The 
military telegraphs were open for ordinary postal messages, 
but it carried no other messages, which Fe thought ex- 
ceedingly fortunate. The total number of messages 
carried over the military wires was 487. The actual out- 
lay at the War Office was 2357. 4s. 4d. His experience 
was not favourable to covered conductors lying on the ground 
asa means of communication. The cable system did not 
turn out well in his opinion, and he would rather not try it 
again. He should rather hark back to the old pole carrying 
a thin copper wire, which he thought would give them a 
tolerably reliable line. The lecturer then proceeded to de- 
scribe the system of visual ——e ae a and the prac- 
tice of codifying messages, which he thought had little or no 
value. Captain Lambert, who conducted the telegraphy of 
the Northern Army, said that he should be sorry if the meet- 
ing se’ ted with the idea that the field telegraphy failed 
on both sides. On the Northern side it worked fairly and 
satisfactorily enough. The communicatiou was never in- 
terrupted for more than three hours. Captain Hume 
thought that Major Webber judged his own work too 
harshly. After a few words from M. von Chauvin, Mr. 
Priest, who re; ted the engineering department of the 
Post Office during the manceuvres, said that 30,000 messages 
had been sent through the wires, 500,000 words, re- 
presenting 309 columns of newspapers. The discussion 
—— b re Clerk, Captain Le Mesurier, R.E., and 

rs; after which votes of were passed on Maj 
Webber and the chairman. 23 


BOLZANO’S FIREGRATE, 





. 


it 


i 
i 


” 


——-——— ——_ —-3/¢ —— 


\ 


Ar the present time, when coal is at such a high price, 
and when it is desirable to turn all kinds of inferior fuel to 
account, the firegrate which we illustrate above, and which 
is now being largely used for burning the inferior Bohemian 
coal, will be regarded with some interest. This firegrate is 
the invention of M. Theodor Bolzano, the principal manager 
of a spinning mill at Schlau, in Bohemia. M. Bolzano was 
led to design this grate from having to deal with a class of 
coals containing 40 per cent. of ashes and refuse, a fuel 
which cannot be ecenomically consumed on ordinary grates. 

From our engraving, which we reproduce from the 
Zeitschrift der Osterreichischen Ingenieur und Architeken 

Vereins, it will be seen that M. Bolzano’s 
consists, in the first place, of a plate, a, situated about 10 
above the upper set of bars, this plate being mounted on 
trunnions, so that it can be turned and the coal placed on 
it thus deposited on the surface of the upper grate, 6, where 
it can be distributed by a rake. The bars of the upper 
grate, 6, and also those of the lower grate, c, are inclined 
at an angle of 12°, and every alternate bar in each grate is 
movable. The movable bars are capable of being raised 
by the levers, d' d', as shown, and in this way the grates 
are readily cleared if the fire appears dead. Any clinkers 
or cinders which fall through when the bars are moved, are 
collected and replaced on the fire. The bars, it will be 
noticed, are stepped at their lower ends. 

At /is a plain grate, situated about 3 ft. 5in. below the 
boiler, this grate being mounted on slides, so that it can be 
drawn out when necessary, At g is the bridge as usual. 

In using this arrangement, it is necessary that the fire- 
man should take care that the spaces below the bars at 3, 
avoid the admission of cold air. The vertical spaces be- 
c, eé, and f, a, are always well covered with coals, so as to 
tween the gra‘es are generally made about 2} in., they being 
thus large enough to allow of the introduction of a rake or 
slice, to break up the caked coal when necessary. In 
working, the fire is first stirred on the upper grate, b, and 
then passed on to the lower grate, c, where it is again 
broken up when necessary, and finally, the unburnt cinders 
and clinkers are pushed forward on to the grate, 7; and 
after they have remained there some time the grate is with- 
drawn and the refuse allowed to fall into the ash-pit, the 
grate being immediately pushed forward again and re- 
charged with fuel from the lower part of the grate,c. The 
grate, c, is also made to receive a supply from the grate, b, 
and the latter is charged with fresh coal by turning the 
plate, a. 

The fireman has thus a consecutive series of operations to 
perform, but the labour involved is not great. The com- 
bustion is stated to be very perfect, a clear white flame of 
high temperature being obtained even with the very inferior 
coal available in Bohemia, while the finest coal dust can be 
effectually burned. 

It is claimed for the Bolzano grate that it prevents the 
admission of cold air to the furnace, and that from the tem- 
perature of the latter being maintained, the production of 
smoke is prevented, and it is possible to 
properly with a smaller allowance of air than is 
with ordinary grates, which allow cold air to pass through. 
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temperature of the products of combustion is-increased. The 
arrangement, also, has the advantage not possessed by 
ordinary step grates, of allowing the fire to be forced when 
necessary. 

The Bolzano grate has been highly commended by Pro- 
fessor Gustav Schmidt, of Prague, who has a high reputa- 
tion in Austria, and by Mr. Jacoby, the chief manager of 
the Adalbert Iron Works, at Kladno, while there are, we 
understand, at the present time about five hundred of these 
grates in operation. In our engraving, the grate is shown 
as applied to a cylindrical boiler fired below; but it is also 
applied to Cornish boilers, the furnace containing the grate 
being built oat in front of the boiler, and communicating 
with the flue. In conclusion, we may state that the Bolzano 
grate is being introduced in Austria by Messrs. Tedeso and 
Co., of Graben, 30, Prague, who have carried out some 
extensive, and very satisfactory experiments with it. 








FOREIGN AND COLONIAL NOTES. 

Canadian Pacific Railway.—Some delay is expectéd to 
arise in connexion with the ising of eocectin Bete Oa 
dian Pacific Railway, as the two companies which have 
been chartered for the work cannot agree at present to co- 
operate. 

Telegra: in the United States.—The ts of the 
Western Caton Telegraph Comgeny, for the Paw ending 
June 30, 1872, amounted to 17,116,694 dols. 

Mechanical Industry in Russia.—The Emperor Alexan- 
der has officially approved the statutes of a company formed 
for the construction of railway plant at Taganrog. 


Brazilian Railway Enterprise—The president of th 
Brazilian province of Bahia has entered into a contract with 


Wi G:E., for the reconstruction of th 
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THE SAND BLAST. 


engraving on 
We herewith an engraving illustrative of the 
operation, copied fom The Science Rare In this process, 
which accounts have already appeared in this journal, 
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durability of caoutchouc, as compared with stone, 
under these circumstances, is remarkable. A stencil made 
of a sheet of vulcanised caoutchoue about 7, in. thick, ex- 
to sand driven by 501b. steam at 21t. distance, has 
, With scarcely perceptible wear, while fifty cuts were 
made in marble, each cut being about } in. deep, or about 
124 in. in all, or two hundred times the thickness of the 
eaoutchouc. With a supply of steam equal to about i} horse 
power, at a pressure of about 100 lb., the cutting effect per 
minute was about lin. of granite, or 4 cubic inches of 
marble, or 10 cubic inches of rather soft sandstone. 
Sand driven by an air blast of the pressure of 4in. of 
will completely grind or depolish the surface of glass 
in ten seconds. If the glass is covered by a stencil of paper 
or lace, or by # design drawn in any tough elastic sub- 
stance 


, such as half dried oil, paint, or gum, a picture will be 8 


ved on the surface. 
*"Bhotographic copies in bichromated gelatine, from delicate 
line engravings, have been thus faithfully uced on 
giass. To photographic pictures in gelatine, from na- 
ture, the lights and shadows produce films of gelatine of dif- 
ferent of thickness. A carefully regulated sand 
blast will act upon the glass beneath these films more or less 
powerfully in proportion to the thi of the films, and 


thickness 
the half tones or gradations of light and shade are thus pro- 
duced on the glass. 
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Another form of a 
shown in Fig. 2, and the sand is driven in this 
le of the Giffard injector. The sand 
from the hopper, and in its course the vertical 
sand pipe is joined by a lateral steam or air pipe, which gives 
a impulse to the sand and drives it dove 
lass below with tremendous foree. The sand tube is flexible, 
is carried on rollers, by which it may be moved 
back and forth to suit the requirements of the work. 
Subsequent to the patent of Mr. Tilghman, which bears 
F. Morse, of New York, obtained 
¢ on a more simple contrivance for accomplishing 
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patents arrangements of screens with movable bars for 
screening coals. As we intend to illustrate these arrange- 
ments shortly, it is unnecessary that we should describe 
them here. 


(No. 2341, 8d.) Frederick Broughton, of 3, Hanover 
Cottages, Regent’s Park, and Robert Stephens, of 17, Green- 
street, Paddington, patent forms of brake blocks for railway 


arrangement is such that both the iron and wood bear upon 
the tyre to which the brake block is applied. 

(No. 2348, 6d.) John Henry Johnson, of 47, Lincoln’s- 
Inn-Fields, patents, as the agent of George Granville 
Lobdell, of Wilmington, U.S., arrangements for casting 
chilled rolls. According to these plans, the portion of the 
mould which receives the metal forming the soft end of the 
roll is contained within a sliding piece or sleeve, which is 
capable of moving endwise, so thaf this part of the mould 
may move with the roll as the latter contracts. In some 
cases it is proposed to apply end pressure to facilitate this 
movement. 

(No. 2351, 10d.) Richard Laybourne, of Rhymney, 
patents straightening rails, bars, &c., by passing them be- 
tween a series of rolls, arranged as shown in the annexed 
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sketch, these rolls being adjustable so as to press the bar 
alternately in opposite directions. Some of the rolls may, 
if desired, also be arranged on vertical or inclined axes, so 
as to act on the bars laterally, or at any desired angle. 

(No. 2352, 8d.) Joseph Atkinson, of Rock Ferry, patents, 
as a communication from Elijah Freeman Prentiss, of 
Montreal, Canada, constructing telegraph poles of tubular 
sections of successively decreasing diameter, these sections 
being united by reducing couplings, and the lower one being 
screwed into a suitable base. 

(No. 2354, 10d.) Kobert Patterson and Sutton Patter- 
son, of Newcastle-upon-Tyne, patent the mode of adjusting 
millstones illustrated by the annexed sketch. According to 
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this plan the stones when at work are let together by re- 
moving one or more rings, D, from the eye of the lower 
stone, or one or more of the packing pieces, C, let into the 
upper stone, and substituting others of a different thickness. 
The arrangement is especially intended for application to 
stones used for grinding coprolites or cement, or other pur- 
poses which cause rapid wear. 

(No. 2861, 1s. 10d.) Edward Hulme, of Kinsgton-upon- 
Hull, patents a variety of arrangements of opening buckets 


for loading or discharging grain, coal, &c. Some of these 


arrangements appear likely to work well. 
(No. 2380, 1s.) Alexander Melville Clark, of 53, Ghan- 





cery-lane, patents, as the t of Henry Arden, of 
Brooklyn, U.S., ts for firing guns on shipboard. 
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These arrangements are such that the guns are fired auto-| the 


matically by electrical or mechanical means, 
by the rolling of the vessel—they have been given the 
angle of elevation to which the apparatus is set. 

(No. 2385, 4d.) James, Livesey, of 9, Victoria-chambers, 
Westminster, patents forming blocks for paving, steps, &c., 
by incorporating iron with asphalte, iron borings, filings, &c., 
the proportion of the iron mixed with the asphalte varying 
from about 10 to 25 per cent., according to the purpose for 
which the blocks are to be used. 

(No. 2395, 8d.) Thomas James Smith, of 166, Fleet- 
street, patents, as the agent of Pierre Folacci and Emile 
Lamie, of 23, Boulevard de Strasbourg, Paris, a ridiculous 
arrangement for “obtaining motive power by hydraulic 
presses.” According to this brilliant scheme, racks attached 
to the rams of the presses are to give motion to gearing 
which is to propel a carriage, and also actuate the pumps 
for working the presses (!) on the principle, we suppose, of 
one good turn deserving another. Of course, the scheme is 
only one of the old perpetual motion ideas under another 
name. 


(No. 2407, 10d.) André Bresson, of 5, Falcon-street, 
patents an arrangement of vehicle for maintaining asphalte 
and similar substances in a state of fusion for paving. Ac- 
cording to this plan,*the vehicle is provided with a cylin- 
drical reservoir filled with stirrers, which are made to re- 
volve by suitable gear as the vehicle travels. In this re- 
servoir is placed the molten material, while the loss of heat 
is prevented by surrounding the reservoir by an outer 
casing, the space between the reservoir and the casing being 
packed with powdered charcoal or other non-conducting 
material. 

(No. 2409, 8d.) Robert William Thomson, of Edinburgh, 
patents a mode of guiding road steamers by fitting them 
with guide wheels or discs, which can be lowered down so 
as to enter into grooves formed in tramway rails. A similar 
plan has long been in use at Manchester and elsewhere for 
guiding omnibuses running on tramways. 

(No. 2430, 4d.) Edward Chambers Nicholson, of Herne 
Hill, and Astley Paston Price, of 47, Lincoln’s-Inn-Fields, 
patent what they term “safety gun cotton.” This inven- 
tion consists in the colouration or impregnation of ordinary 
gun cotton with tinctorial matters capable of indicating by 
change or loss of colour the presence or development in the 
gun cotton of an acid or acidulous matters. The idea is a 
good one, and appears worthy of general adoption in gun 
cotton manufacture. 

(No, 2436, 1s. 4d.) George Westinghouse, junior, of 
Pittsburg, U.S., patents various improvements in the details 
of his air brakes, most of which were described by us in the 
account of the Westinghouse brake published on page 346 
of our last volume. 

(No. 2463, 8d.) Richard David Underwood and David 
Thompson, of Ruabon, patent making hollow spindles for 
spinning, &c., by forming such spindles of iron tubes with 
steel ends welded in. 








AMSLER’S PLANIMETER, 

Ws have been requested by a t to teen 
for the following explanation of the action of Amsler’s Plani- 
meter, as being more practical and useful than the “ absurdly 
verbose and roundabout explanation” (we quote from our 
eemepentents letter), which appeared in The Engineer last 
week. 

This instrument in its commonest form consists of a radius 
rod arran to turn about a fixed point when in use, and 
having jointed to its outer end a measuring bar, the further 
end of which is fitted with a tracing point. The measuring 
bar is mounted on a vertical wheel which rolls on the surface 

ini and which, by its rolling, 
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as i the 
and T B, which distance being multiplied by the 
length, >, pent ~~ area “AD BT een i. 
the sha ine S T, provided is equal and paralle’ 
to it. Bn the tracer deseribing BC, the wheel will roll to 
an extent which depends on its distance from the inner end 
of the measuring bar, but which does not i 
reckoned for a reason to be afterwards pointed out. The 
tracer is now at its furthest point from A, and its remaining 
motions are returning motions which make the wheel roll to 
a certain extent — Thus in moving along CD, 
which is parallel to 8 T, the wheel will roll backwards, or in- 
dicate @ minus = equivalent to the rectangular dis- 
tance between C and DS, and tothe area C DST. When 
the tracer moves from D to A it will give an angular move- 
ment to the bar precisely equal to what it had 
when moving from B to C butin the ite direction ; and 
these two movements being in opposite directions will pre- 
cisely neutralise each other. It is indeed obvious that what- 

the form of the area, ABCD, any angular 
movement of the measuring bar in one direction must be 
neutralised by an equal angular movement in the opposite 
direction, bacenes Ub bar must always return to its starting 
position, hence, as before indicated, it is mot necessary to 
reckon any rolling of the wheel caused by the angular 
component of any motion the bar may have. We have then 
only to consider the plus measure or area, A BT S, and the 
similar minus quantity C DST, and it is clear that after 
the tracer has returned to the starting point, A, the wheel 
will indicate a measurement which, when multiplied by the 
length of the measuring bar, gives the difference between the 
areas, A BTS and C DST, and it requires a mere inspection 
of the diagram to see that that difference is in fact equal to 
the area sought, A BC D. 

If the area to be measured is made up of a number of con- 
tiguous curvilinear parallelograms like A BC D, it will, on 
consideration, be seen that the moving of the tracer over the 
external lines only, will give the same result as if every 
component sauliainane were measured separately, for the 
division lines cutting the area into parallelograms would in 
the latter case each be traversed once in one direction and 
once in the uppusite direction and so yield a neutral result. 

Finally, the smatiness of the curvilinear parallelograms 
composing any area will not affect the result, so that such 
component may be conceived to be so small 
that the outer ies of the external ones of the mass 
may be held to coincide with the outline of the area to be 
measured, whatever may be its shape. 

The measurement shown by the rolling wheel, or by the 
index or counter in connexion with it, is the product of the 
rolled part of the wheel’s circumference multiplied into the 
effective length of the measuring bar, that is the length 
between the tracing point and the axis of the joint connect- 
ing the ber to the radius rod. The instrument can con- 
sequently be made to suit any unit of measurement by 
rey Oy ag the tracing point at a suitable distance 
from the joint. 








THE CORLISS ENGINE. 


To tue Epitor oy EnGIneerine. 


S1z,—A “ German’Engineer,” in your issue of 26th Octo- | ; 


ber, wishing to defend the introduction of the Corliss engine 
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made they must therefore be advantageous is very curious. 
I doubt very much i 

economy of steam, I 





be | flatulency, with all its 


densing engine?” In a different 
ask Professor Rankine. i i 
this aero system to 

of what use would 

surface condenser 


ce 
. | duty of the professor 


the proportion of these parts; 
apptoximate ; but as 
with the large vol i 
adhere to the tubes, i 
contact with hag Be i 
any one adopts 8 as 
wil bon atlvusie pat rus 

accom i for whi 
if the doctor should be ea 1 dag Big sano Pom fag 
would be the first to recommend an entire abstinence from 
the causes which . If we are to have aero 
engines, let us have them and do not de- 

specifics 


pure and 
stroy our present good manshins by the appiiociion of 
and nostrums. , 


Yours — truly, 
Glasgow, November 12, 1872. Borer W. JaryRey. 





PUNCHED ». DRILLED STEEL RAILS. 
To tue Epiror or Excineeriye. 
Srn,—Having read 

* Punched v. Drilled Steel Rails,” 
Mr. Pochin’s crude ideas on the subject are supported by 
Mr. Charles Markham, who is, I beli ing director 
the Staveley Coal and Iron 
for “fifteen years of his 
the management of the 
of some information as 
engaged in, and in which 
ledger It is to be feared 


November 11, 1872. 





DECAYED AND DECAYING WOOD 
LEEPERS. 


To THz Eprror or Exgtngerine. 

S1e,—I was looking the other day at some wood 
being taken out and replaced by sound ones. I said “ 
are these sleepers taken out for?” The answer was “ Because 
they are -” The question that immediately presented 
itself to my mind, was how long had these sleepers been un- 
sound before they were taken out? Decay does not take place in 
a day; sleepers are not sound to-day and to- 
but decay is a work of time, and goes on 
are put in until the day they are taken out 
longer sound and trustworthy. No 
saw taken out been unsound only one 
taken out they were liable to cause 
had to do the Lm agent 


business, and alee 


EHLE 
Rese 2 
ni: 


: 

: 
FF 

F 


; 
i 


et 
id 
EF 


+ 
f 
ti 
i! 
il 


If you 

















ENGINEERING. 





We shall extract the description of this instrument 
’ from an article in the minutes of proceedings of the 

; Artillery Institution, November, 1870, en- 
itled“* Remarks by Lieut. (now Captain) C. B. Lea- 


“ in Nolan’s range finding apparatus con- 
sists of two angle finders, a measuring tape, and a 
calculating roller. The angle finders are identical 
in general construction, but inverted in details, one 
instrument being right and the other left handed. 
Each angle finder consists of a long telescope round 
each end of which isa band, turned truly round, the 
bands rest on two Y’s fixed on the outer side of the 

‘barrel of the gun, se that when the telescope is laid 
in them the axis of the telescope is parallel to that 
of the gun ; above the tel is an index plate, 

vated in a manner which shall be hereafter 
lescribed ; at the rear of the index plate is a pivot 
on which a steel limb revolves ; above the steel limb 
at the pivot is fixed a short telescope which revolves 
with the limb, and remains constantly at right 
angles to it. The limb and short telescope receive 
their motion from a screw fixed to the index plate 
and working through a nut on the steel limb, the 
short telescope is protected by means of a tin case, 
to the inner lip of which is pasted a white paper 
ring. This case does not revolve, but is fixed at 
right angles to the index plate, a hole being cut in 
its side so as not to — with the index —_ 

‘¢ The tape is an ordinary measuring tape, workin 
on a reel, Pat the loose end is a he which, then 
the tape is used, is hooked to the inner trail handle 
of one gun, and the reel is then carried over to the 
trail of the other. To measure the range by means 
of the instrument two guns are used, they are drawn 
up at an interval of about 40 yards, and dressed so 

t the object will be directly in front of some 
point in the interval. Each gan is then laid on the 
object, and the interval from inner trail handle to 
inner trail handle measured. The short telescope 
of each finder is then turned on the vertical axis of 
the white ring on the lip of the case of the other. 

This axis is marked by a red spot on the highest 
and lowest points of the circumference of the ring. 
The angles rcv the long and short telescopes 
will consequently be the base angles of the triangle 
formed by the object and the two guns, and their 
sum will be the supplement of the vertical angle. 

‘‘ Now, as we may fairly assume our range over 
500 yards, the sides of the triangle are very large 
in proportion to the base, and as the vertical point 
is directly opposite some point in the base, the 
length of the sides will be much the same for any 
particular magnitude of the vertical angle, whether 
the triangle isosceles or not; and we may, 
therefore, treat the triangle as an isosceles triangle 
of known base and known angles, of which it is 
required to find the sides. (The error resulting from 
this assumption will hereafter be proved too small 
to matter in area ¢ 

“ Our formula wi 

T-a 
sin > 
r=b 





sin @ 

a 

b oa 

sin (8 +9) 

r=range. 

b= base. 

a=vertical angle. : 

* Now asa is very small—for it cannot exceed 
5°, as an isosceles triangle with base 40 yards and 
apex 5° will have sides only 456 yards in length, 
we shall, as will hereafter be proved, incur but 


slight error from making sin 7 or cos > equal 


to one, and writing our formula 


” 





; ai (+9) 
In an isosceles triangle we have the proportion | 


A 


this 


: sina 
and thence the formula 


Band y have been here taken to re the base 
angles, and as the sines of angles, and their sup- 
ara gy apr the same, sin (6+y) has been substi- 

| for sin a. 
Se sy be observed that three assumptions are 


1. That when ins triangle the apex is directly 
rape some Sy the base, = oar Ne 
le represen’ @ is small, the 
ike ids Gil ba totedl tho comms whither tho Coenighs 
is isosceles or not. 
2. That when a is small sin [> =1, which is 


equivalent to assuming a=o in the e ion, 

3. That the angles read by the finders may be 
considered the true base angles of the triangle. 
We shall now examine the amount of error in- 
volved in each of these assumptions; and in doing 
so we shall follow very nearly the same course of 
reasoning as that employed by Captain Leacock, 
only ing the proof in some instances a little 
more explanatory than the original, and slightl 
altering the order in which the subject is aha. on f 
1, That when in a triangle the apex is directly 
opposite some point in the base, and the vertical 
angle ted by ais small, the length of the 
side will be much the same whether the triangle is 
isosceles or not. 


A 


Fie. 25. 











B c 


The points at which the angle a is subtended by 
the base B C (Fig. 25) all lie in the are BH AKC, 
therefore, if perpendiculars be drawn from B and 
C to meet the circumference again in H and K, all 
a directly opposite the base, B C, at which that 
ase will subtend an angle a, lie in the arc HA K. 
Join BK. The assumed range is B A. The shortest 
ossible range is C K, and the longest BK, there- 
ore B K—C K will represent the maximum limit 
of error in this case. ‘Taking E to represent‘ the 
error and 4 the base B C. 
Then as the angles BAC and BKC standing 
upon the same are, B C, are equal, and B A C is re- 
presented by a, 
b { cosee a—cot a)=E 
but cosec *a— cot *a=1 
(cosec a+cot a) (cosec a—cot a)=1 
cosec a — cot a= ——_________ 
cosec a+ cot a. 
RES Aare . 
cosec 42+ Cot a 


It will be evident that and con- 





cosec a+cot 4 
sequently E varies directly with a. 
‘Therefore the maximum amount of error will be 
ascertained Py evens the maximum value for a ; 
in the calculation the maximum value for a is 
taken at 5°. 
E= b pire 1—cos a 

cosec a+ cot a sina 





E=d tan Gia 
tan 2° 30’= ae 


E=1.746436 

less than two yards. 

2. That when a is small, sin Sah which is 
equivalent to assuming ao in the expression, 

In an isosceles triangle either of the sides is equal 
to ae the base divided by sine of half the vertical 
angle. 

— R to represent one of the sides, d as be- 


fore the , and a the vertical angle 
Re 
; 2 sin a/, 
The formula substituted is 
b 
R=... 


“E=b { —_~_1_} 
sina Zana/, 
sin a=2 sin a/, cos a/, 
2 sin o/, = * 
cos a/, 
and substituting 
“ 1—cos* a], for sin a/, 
eign. sin a=2 cos a/, /i—cos* a/, 
j= 1 
sina 2 008.a/, 4/1—cos* a], 





and 
1 _cosa/,_ cos a/, 
2sina/, sina 2 0084/3 V1 —cos* a/, 
iy 1 1—cos a/, se 
: 2 cos a/, / 1 —cos* a/, 
prae numerator and denominator of the last term 
y 
Wi cnal, 
the fraction becomes 
1 — cos a/s 
1+ 008 a/, 





ze 1 [i—cos a/,, 
2 cos a/, Yl+cos a/, 





This expression evidently varies inversely with 
cos @/. and consequently directly with a. 

Therefore if we take a/, at the maximum value= 
2° 30’ we shall obtain the maximum limit of the 
error. Pye oy this value for a/: in the above 
formula it will be found that E=.43682, less than 
half a yard. 

3. That the angles read by the finders may be 
considered the true base anges of the triangle. 
When the long telescopes are laid in the directions 
BA and C A, Fig. 26, the red spots on the paper 
discs will be * nes ABX me ae 

right angles. The short telesco ill consequent; 
be laid in the directions B Z and CX, and aayron | 
have read the angles ABZ and AC X. If wé take 
Ato represent the enemy's battery C A will evi- 
dently be the true range. 


P 
Fie. 26. \ 





x 


Make the angle A C P equal to the angle B C X, 
then C P will evidently represent the range obtained 
by the instrument. The difference will be the 
error always in excess, The angles MAC, BC X, 
having the common'complement A C M, will always 
remain equal. It will also be evident that the 
angle A cP will always remain equal to the angle 
BCX=CBZ. If, therefore, we assume C A the 
true range equal to any given distance, we can 
always ascertain the corresponding range found by 
the instrument, and. consequently the amount of 
error. 

For if we take 4 to represent the base ; g the dis- 
tanee from the faces of the angle finders to their 
own pivots (3 in.) de 9 yoprty by BX and CZ; 
R the true range, and R/ the range found’ by the 
instrument, and wee the vertical angle B A C 

or 


by a and the error by E— 
_ peo ae are 
a? ame ZBCZ, 


Then in the triangle BC Z take S to represent 
(90—a/,) half the sum of the angles CBZ and BZC, 
and d half the difference of the same angles ; then 








Taking E as before to represent the error, 


by the well-known formula 5 o tan S=tan d, S—d 
9 
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sin 2 
a 7 aa ha 

Applying this formula we that : 

Taking the true range at 500 yards, the range by 
instrument will be 601.05. Taking the true range 
at 1000 yards, the range by instrument will be 
1003.07. Taking the true range at 2000 yards, 
the range by instrument will be 2003.70. 

We may, therefore, conclude that no sensible 
error in the working of the instrument will result 
in this case either, when considered separately. 
This matter will be found treated more concisely, 
and in a less elementary form, in the article already 
referred to. 

The angle finders. 

We shall, in the first place, give an extract from 
the description of the angle finders contained in 
the minutes of proceedings of the Royal Artillery 
Institution and also in a pamphlet entitled the 
‘** Range Finder,” lately ublished | by Captain Nolan, 
and then add a few woe of comment and explana- 
tion. 

“We now proceed to read the base angles by 
means of the index plates of the angle finders. On 
these plates the circle is divided in 144 divisions 
(of 2° 30’ each) which are — subdivided into 
100 subdivisions (of 1’ 30" each). The actual por- 
tion of the circle graduated on the index plate is 
only about eight divisions, or 20°. 

“Tenths of divisions only are graduated on the 
plate, but the angles may, by means of a vernier 
on the steel limb, be read to as little as half a sub- 
division. At each of the divisional graduations is 0, 
the subdivisional graduations being marked from 
1 to 99, the numbers running from left to right on 
the left-handed instruments, from right to left on 


le F 


| 


Fie. 27. 
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right-handed ones, the instruments will consequentl 
show, not the exact magnitude of the angles AB é 
and BC A (Fig. 27), but merely their excess over 
the next lowest round number of divisions; thus if 
the steel limb, E B, be immediately over the long 
telescope, the lines, E B and A B will coincide, an 
therefore the angle, ABC, coinciding with the 
angle E BC, will be a right angle, or 36,00 (36 di- 
visions, no subdivisions), a zero must therefore be 
marked on the index plate immediately above the 
axis of the long telescope to serve asastarting point 
from which the plate is graduated right and left. 
If we turn the short telescope so as to diminish the 
angle, ABC, to say 35,71, the arrow head, E, will 
point to 71, and if we diminish AB C to 35,00 
the arrow head, E, will again point to zero. 

‘¢ Now let us suppose that having laid our instru- 
ments in the manner above described, we have read 
60 at B, and 80 at C ; adding these two together we 
have 140; this being more than a division, we cut 
off the first figure and read 40. We now know that 
the sum of the base angles exceeds some exact 
number of divisions by 40 subdivisions, or to use a 
symbolical expression, that 

B+y=100m+ 40. 

‘*Now we may assume that a lies between 20 and 
2,00; for with the latter of these values a base of 
40 would give a range of 456 yards, and with the 
former a range of 4560. 

“ Hence m must be either 70 or 71, the latter value 
being rejected when the i add up to more 
than 80. Readings below 80 render possible two 
different values of m, and consequently two apices 
of different magnitudes, and two ; the two 
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false ; for let 


two rap 
6 oh b 


ain (70,00) sin @,00—) 








B= Wi0+8 ain (1,00—n) 

“ But 2,00—sis more double 1,00 —2, and 
small angles vary almost as their sines; therefore 
the — of the two ranges will at least be double 
the less.” 
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In Fig. 28a a represents the long telescope, } 4 the 
short telescope, cc the index plate (divisions only 
marked), p P steel limb, B pivot. It will be observed 
that Captain Nolan does not adopt either the sexa- 
gesimal or the established decimal division of the 
circle for the graduation of his angle finders or 
calculating instrument, but institutes a notation of 
his own, which may be further explained as follows : 

The circle is divided into 144 divisions of 2° 
30’, or 150’ each as already stated. Each division 
being again divided into 100 subdivisions of 1‘ 30” 
or 90” each. Having established this division of 
the circle, it will be seen that he assumes that the 
vertical angle lies between 30/, and 5°, or in the 
language of his own subdivision of the circle, 
between 20 and 200 subdivisions (2 divisions). 

The reason assigned for this assumption is that by 
the formula 
4 


=R 
2. sin a/, 
we find that if a equals 30’ the range will be found 
between 4000 and 5000 and when a equals 
5°, the range will be found between 400 and 500. 

These are considered to be the maximum and 
minimum ranges we shall have to deal with in re- 
ference to artillery practice, and this being ad- 
mitted, the limits of the vertical angle are deter- 
mined. The limits of the vertical angle being 
30‘ and 5°, or 20 and 200 subdivisions, the corre- 
sponding limits of the sum of the base angles must 
evidently be 179° 30/ and 175°, or 7180 and 7000 
subdivisions. 

It is stated that the portion of the circle gra- 
duated on the index plates of the angle finders is 
20° or 8 divisions (800 subdivisions), graduated to 
tenths of divisions (10 subdivisions) 15’; but by 
means of a vernier on the steel limb it is stated 
that the angles may be read to half a subdivision 
(45). Each of 20 divisional graduations is 
marked by 0, the numbers ing the subdivisions 
in each division running from left to right on the 
left-handed instruments, and from right to left on 
the right-handed instruments. 

That the instruments thus constructed will re- 
gister the excess of each base angle above the next 





_ to half subdivisions 45//) may be shown as 
ollows : 

The short tel remain, as stated, constantly 
at right angles to the axis of the steel limb, moving 
with it upon the same pivot ; while the tin cases of 
these e inner lips of which are 


(to 
attached white paper ri LB mare soraiag Be 
right angles to line of collimation of the g 
tal axes of the graduated plates 
attached to them. The guns being laid upon the 


to them, the steel 





ranges, however, will be so different that it will be 


impossible to fail to distinguish the true from the 


us have read x, subdivisions, then our 


lowest round number of divisions (if the vernier is | i 
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is 60 subdivisions. 
the short i ith the 
base line, BC, steel limb, which is. 
at right angles to it must coincide with the line, 
B D, having moved over an arc of 40 
but the zero of the graduated 
mained fixed at the point, a, i 
subdivisional graduation of each division being from. 
left to right (the finder a 
left flank of the base) it will be evident 
reading will be (100—40), or 60 
this is the excess of the base 
next lower ee of — Fn 
two readings will evidently give 
sum of the base angles above the 
numbers of divisions constituting their 
The maximum limit for the sum 
angles is assumed at 179° 30/, 7180 
71 divisions, 80 subdivisions; it will 
evident that if the sum of the readings 
subdivisions, the next lower round number 
sions cannot be 71, as in such case the limit wi 
exceeded 


be 
It must therefore be 70, the minimum 

in this case the value of the base 
determined. But if the sum of the readings 
than 80 subdivisions, then representing the 
the readings in subdivisions by S, the value 
sum of the base angles may be either 

70 divisions+S, or 

71 divisions+8, 
that is the next lower round numbers may be either 
70 or 71; but the difference of range in the two 
cases is, as stated, very considerable, and easily ap- 
preciated by the eye. 

: (To be continued.) 


RAILWAY CROSSIS Gs. 
We now intond giving a omega of cases 
which occur in the cal required for ‘* Con- 





in some way with one 


the total 





escopes and the 
object, and by supposition, the telescopes which 
are tebe a at zero 
axes of 


on plates, and consequently the line 
qheee Linke abineiding eth the lines of collimation 
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that some mean must be 
of crossings for connexiohs in main 
is country is about_1 in 9, or 1 in 10, this 
spread giving a reasonable-radius and being.a good 
spread of crossing. ee 

There is also another consideration, which re- 

the length of the connexion ; it is this, that 
while some engineers insert a piece of straight be- 
tween the. crossings of the connexion others do not, 
but join the two curves immediately to one another. 
The former course is decidedly the better for smooth 
running, and, we think, should be adopted, not- 
ar grr that it er ~ bs a small sraibeuer the 
len connexions. i ese imi re- 
= we ange to discuss the different cases, 
taking up first the cases of connexion in straight 
lines, the two lines of rails being parallel. 

Case I.—Given the radii of the two curves in the 
connexion, find the spread of, and the distances to, 
the crossings, also the total length of connexion, 

The gauge and distance of the two sets of rails 
from one another is considered to be known in all 
cases, , 


are dangerous, and also very sharp curves, it will 

De’ seen. adopted. The 

sean a 
es in 
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A 

Let MN and YZ be the two parallel lines of 
rails. Let A and E be the centres of the two curves 
DB and FC, partly forming the connexion, the 
curves not joining one another, a piece of straight, 
CP, being inserted betweeti the crossings. It is 
required to find the spread of the crossings D and 
C, and the total length of the connexion. 

It is evident that the angles of the crossings are 
the same, and therefore the distances, D K and H C, 
are equal 

distance to crossing. 

Ramat sin D A K=angle of crossing. 
Through the point P draw tlie line G P L at right 
angles to the two sets of rails. 

he angle DP G=DAK 
DP xnatsin DPG=DG 
DP x nat.cos DP G=GP 
LG-—PG=PL 
PLxnat tan C PL=CL 

2DK+C L—D G=total length of connexion 

DK+CL—D G=distance to crossing C. 

This is a case-in which we have had the radii 
given, were the spread’of-the crossing given, the 
radii would first be found, and the calculations 





ceeded with as before. The calculations required: 


for the separate crossings in such cases have already 
been given in this journal:(see 306 of our last: 
volume), and it would therefore be-inexpedient to 
repeat them here. 

ere the connexion formed in such a manner 
that the two curves joined one another, the total 
length of the connexion would be 


7{8-7)+S—-27—-O)}{ S—y) - 
S=27—O} 
where S—the sum of the two radii, and C=the 
breadth of the centre space, it being noted that in 
all cases of calculations for the crossings the centre 
space is to be taken as being from inside to inside of 
rail, and not outside to outside, 
It may be wished in some cases to keep a certain 
rg of srpeines, and at the same time shorten 
e@ length of the connexion, still keeping the 
straight intervening between the two crossings. 
This may be done by producing the straight through 
the crossings, and then of course introducing sharper 
farts calcalioe tor sash chavo the renter 
line. For the calculation for such cases the 


hy ee 
Tt may happen that et the point where it is re- 





quired to form the connexion the two sets of rails 
are not parallel. We will now give a case of that 
kind. t MN and Y Z be two lines of rail run- 
mie Ot 2 see ae Oe teens, Sib we 
ill call (@), and i 


that the crossings are 
| required to be of spread, and the curves of: 
equal radius. 


E Fic. 
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It is evident that did the straight commence at 
one crossing, and finish at the other, the crossings 
would not be of equal spread; therefore the curve, 
FC, must be continued round to the point, L, 
so that the straight will cut the line, MN, at the 
same angle as the curve, F C, did the line, Y Z. 
Now it may easily be seen that the angle, CEL, is 
equal to the angle (0). 

Suppose that in the case before us we have given 
the angle, 6, the distance, K R, and the radii, A B 
and E F, required the total length of the connexion 
on the line, O P, which is parallel to the line of rails, 
MN. From D draw DT el to KR, and 

h T draw TW el to DK; also pro- 
duce DS, cutting HC in U. Then 


/ (AD+AK) (A D—AK)=D K=TW. 
T W tan 6=W R. 
K R—W R=KWS=DT. 


| eee 

cpa i DAK. 

90°—D AK=UDT. 

90°—é=DT U. 
180°—(UD T+ DTU)=D UT. 

uT—DTxsin DT 

sin DUT | 
SEH=DAK+48. ‘ 
EH xnat tanSSE =H, 


HUxUT=HT. 

HT xcos 6+T W=0 P, or total length-of con- 
nexion. 

The sketch of course is ‘ex ted to show 
more clearly the construction, but. it- will be rare 
that connexions will be required with the lines 
running at such an angle. . Hewever, cases will 
occur in sidings, &c., which may not’ be found 
strictly parallel to one another, and in which the 
above calculations will be found of use, Did the 
two sets of rails diverge from. one. another in the 
opposite manner to that shown inthe sketch, the 
curve would of course have to be continued past 
the crossing, D, instead of the crossing, C, as 








parallel; the insides of the nearest 6.42 ft. 
ca the gauge, the narrow or 4.71 ft. ; 
curves from. the crossing, and a 

mennears Seman! point 





Spread of crossing. 





tebisar 


- , ~ 
ga oe 

tin 6 | °F 56.52 | 66.89 | 199.94 
lin 7| 8 77.51 | 14846 
lin 8} 7 75.35 | 88.69 | 164.06 
lin 9| 6 84.77 | 99.86 | 184.64 
in” . Be 111.02 aea.se 
in 03.62 225. 
lini2; 4 113.04 as 246.37 


a of straight intervening between the crossings. 
ie lengths are in feet. e letters in “o a 

er to co: nding letters on di ig. 12: 

It will Drshearved that the distan capt. in the 
last column is from the “ initial point one curve 
fo tern pine ot theatres) but when laid the 
connexion will be shorter than eiee twice the 
difference of the distance to the heel of. the switch 
= the of the switch blades used. 

us 
the total length is 205.22. to the 
heel of the switch allowing l}in. for passage of 
the flange of the wheels will be 25 ft. 1 in. a 
12 ft. blades used, the from point of b to 
opposite point of other blade would be 179.06 ft., 
reducing the length of the connexion by 26.16 ft. 
(To be continued.) 
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a. 
CONTINUOUS BEAMS, 
Experiments on the 


Iw the case in the deflection of beams, “ 
and loaded in the middle,” is a diserepancy in the lead- 


ing authorities. . 

According to Barlow (Report on the Present State of our 
Knowledge respecting the Strength of Materials, made at the 
third meeting of the British Association for the Advancement 
of Science, held at Cambridge, in 1833), the deflection is two- 
thirds of that in the case, “su at each end and loaded 
in the middle.” According to Navier (Résumé des Legons 
données 4 I’Ecole des Ponts et Chaussées, sur |’application 
de la Mécanique, &c., 2nd edition, Paris 1833), it is one- 
Se eon only, of the deflection, according to 


low. 

Not feeling competent to decide which, if either, of these 
eminent authorities was correct, and having occasion to apply 
it in ice, I made the fi ing experiments : 
Mascara shee Fg Feeney tp ee 

i , 4ft. i equal spans, eac 
bearing being furnished with aknifeed on which the beam 
was supported. Immediately over the bearings, and seoured 
to the same frame, was fixed a straight edge, from which the 
deflections were measured. 

Experiment 1. A bar of “common English refined” iron, 


‘| marked “J crown K, best,” 12 ft. 2}in. long, mean width 


1.535 in., mean depth 0.367 in., was laid on the four 

and loaded at the centre of each span, so as to make the 
deflections the same, the weight at the middle being 
82.84 lb., and at each of the end spans 52.00 Ib. e deflec- 
tions with these weights were as follows : 


in, 
At the centre of the middle span _... oe 0.281 
” ” ” end spans 0.275 in., and 
0.284 in. mean 0.280 


The deflections of the three spans being, as nearly as 
practicable, the same, the middle span is in the condition of 
a beam “ fixed at both ends and loaded in the middle,” each 
of the end spans “ being fixed at one end and supported at 
the other.” A piece 3ft. 11}in. long was then cut off from 
each end of the bar, leaving a bar 4 ft. 43 in. long, which was 
replaced in Be bikes coe Dhaenention the same 


P 
weight (82.84 Ib.) as be when its deflection was found to 
be 1.059 in., or 3.77 times the deflection. when “ fixed at both 
ends and loaded in the mi ‘e 


Experiment 2. A bar of cout boy the same on 
length as in Experiment 1., near! uare, its mean wi 
being 0.653 in., and mean de; th 0.549 in., was laid on the 
same bearings, and loaded with the same weight, the deflec- 
tions being as follows : : 

e in. 

At the centre of the middle span ... +... 0.242 
” end spans 0.238 in. and 
0.244 in., mean oo oes me e- 0,241 

The bar was then reduced in length as in Experiment 1., 
leaving 4 ft. 32 in, which was replaced. in its former position 
and loaded with the same weight (82.84 1b.) as before, when 
its deflection was found to be 0.983 in., or 4.06 times the 
deflection, “ when fixed at- both ends and loaded in the 


middle.” , 
The results of both experiments substantially with 
-| Navier, who finds the ion in case of a beam “ fixed 


* | at one end, supported at the other, and loaded in the middle,” 


to be Wf eOAAT of the deflection in the case, “ supported 


} | at each énd and loaded in the middle.” In the foregoin - 


periments, the end spans correspond to this case, 
reserved deflection with a weight of 52b.,were 0.419 and 
0.891 rece of the deflections in the case, “supported 
at the and loaded in the middle,” differin somewhat, 
butnot ‘very widely, from the proportion given by Navier. 





Norrusey Pacrrrc Ratunoap.—Surveys have been com- 
leted from the point in Dakota, where the Northern Pacific 
Railroad crosses the Missouri river, to the point at which the 
road will cross the Yellowstone river in Montana. The 
distance between the two points is 235 miles, and a practic- 
able and excellent route was found without difficulty. 
fiver valleys along which the line will run are found to be 
uniformly fertile. Grass was abundant all the way from 
the Missouri to the Yellowstone, and good water was found 
at convenient intervals the entire distance. Extensi 
beds of lignite and semi- i coal were found at 
several points for a distance of 150 miles. 


* Paper read before the American Institution of Civil 


3 


























Engineers. 


taking, for example, the 1 in 10 connexion, _ 
The distance 
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THE BOILER EXPLOSION AT 
BERMONDSEY. 


A steam boiler explosion of an alarming character 
occurred at Mr. Ross’s Saw Mill, Page’s-walk, Ber- 
mondsey, yesterday week, the 14th inst. It hap- 
pened abcut noon, at a time when the men usually 
are at their machines ; the engine had been stopped 
frequently during the forenoon on account of a new 
belt they had been putting on, and at the time of 
the explosion the engine been a few minutes 
stopped, and fortunately the men were not at their 
frames, or the loss of life would have been much 
greater. A man, Simons, the son of the engine- 
man, and Mr. Ross, the owner of the works, were at 
the new belt, and were buried in the débris. Mr. Ross 
is seriously hurt, and Simons was taken out dead. His 
father, the engineman, expired shortly after the ex- 
plosion. Many of the men are injured, and a little bo 
who was passing in the street had his skull teastiared: 


The damage done to.the buildings all round is bie | 
extensive. One half of the flue was carried throug 
the engine-house wall, through a stack of timber, 
over the street, and over the roof of the stables at 
Bricklayer’s Arms Station, and fell in the stable- 
yard beyond, about 100 yards from its original 
position. The boiler shell, which is almost un- 
injured, was lifted back about 8 ft., carrying away 
the building as it moved. The back end of the 
boiler and the rest of the flue were shot out to the 
rear ; they passed through the fly-wheel, carrying off 
one of its arms and the wall behind, and continuing 
their flight across the machine-room, struck and de- 
stroyed the wall on the opposite side, and there buried 
Mr. Ross and the man Simons, and then became 
covered by the fallen roof and other débris. 

The effects of this explosion are very striking, 
and show ina remarkable manner how immense the 
force has been that produced this destruction, Part 
of the corrugated roof is lodged on the branches of 
a tree 170 yards distant, and a piece of it, abcut 
8 ft. by 1 ft. 6 in., has sunk about 6 in. into the 
ground at afew yards further from the boiler. 

The boiler was of the Cornish type 30 ft. long, 
6ft. 6 in.diameter; shell, in. plates, single rivetted, 
lapped joints. The flue was 3 ft. 6 in. diameter, 
plates jin. thick, excepting the first five plates of 


top of flue, of which the first four were Low- 
moor jin. thick, and the fifth was only 4 in. 
thick ; its brand is not known. There are twelve 
plates in the len of the flue on the top, and the 
same number ww; the bond at the crossing of 
the joints extends over only one rivet, and the 
longitudinal seams are'in one line on each side 
end to end. There were no rings on the flue. The 
boiler had two safety valves 33, in. diameter, with 
conical bearings } in. wide, loaded with the ordinary 
lever and weight. The weights were at 6 in. from 
the end of the lever, and that corresponded to 
484 1b, pressure per square inch. There was no 
in to fix the weight to any one position on the 
ever, and if at the end of the lever the load on 
valve would be 63Ib. per square inch, calculating 
the area, as is usually done for the clear diameter 
of the valve. But if we allow for the breadth of 
the conical face, and take the effective diameter for 








load to the middle of that face, the load would be 


42 lb. pressure per square inch when the weight was 
6in. from the end, and 55 Ib, when at the extremity 
of the lever. The pressure gauge has not been 
found ; it is described as a mercurial compressional 
gauge marked up to 1201b., and it is stated that by 
this gauge the valves blew off at 32lb. with the 
weight at 6in. from the end, and at 45 lb. when 
the weight was at the extremity, that is, just 10 lb. 
less than stated above for the pressures, calculating 
the area to the middle of the conical bearing. 

The boiler was made in 1855, and had been 
seventeen years in its place, but had stood idle for 
three years until seven weeks ago, and since then 
steam had never been down until the explosion. 
Notwithstanding the age of' the boiler, the plates 
and workmanship of the shell, and also of the flue, 
seem to have been in good condition ; the shell is yet 
almost uninjured. There is no.evidence of shortness 
of water, or of any exciting cause beyond over- 

ressure, This tube would not be passed as safe 

y any boiler inspection company at more than 
25 lb. pressure per square inch, .and, meting to 
Fairbairn’s rule, the safe working pressure would be 
only 141b. per squareinch ; but for fourteen years it 
has been worked at from 40 to 60 Ib. pressure. The 
orderof the explosion as indicated by the a 


th 
from | the 


ing commenced about the fifth plate on top; the 
first fracture took place at the fourth seam on 
the top of the tube ; the thin plate ,, in. thick, was 
there rivetted to a 7; in. Lowmoor plate, the steam 
ripped through the rivet holes of the thin plate, 
e ben Fn of the lap. This fracture itted 
psing of the 5th, 6th, and 7th p the 

7th seam ripping all round, the 6th nearly all round. 
When the 7th seam parted the connexion between 
the two ends of the boiler was broken, the front 
end of the boiler and the flue as far as the 7th 
seam were then shot out, the end tearing away 
from the shell, and for an instant acting as a 
drag plate to the flue, but before moving many feet 
it was torn off the flue also, and was left amongst the 
bricks of the boiler-house end wall, while the piece 
of flue continued its flight. The boiler had now be- 
come for an instant a cannon 6 ft. 6in. bore, taking 
its reaction fulcrum upon the masonry at its back 








jppearance 
of the collapsed flue seems to be as follows : Collaps- 


end, That having some weight, required measurable 





time to move, but it soon acquired the motion due 
to the pressure of the boiler end on it, and it and 
the boiler all moved together, carrying the brick- 
work of the engine-room end and of the flues a 
distance of several feet. The back end of the boiler 
was now the drag plate, taking the pressure of the 
steam and water, and pulling the shell along with 
it. As the speed increased the ring became too 
weak to pull the shell with it, and tore off, leaving 
the shell behind. The boiler end, then free of the 
shell, was shot out, struck the flywheel, carried an 
arm out of the wheel, passed through the open- 
ing, and broke in two, opening up at the far side 
of the machine shop. Between the instants, so 
clearly’ marked in the cause of the explosion, 
the time would be inappreciably short. When 
the ends came out, the sudden opening, as of a 
safety valve 6 ft. 6 in. diameter, would send the 
steam and water upwards.and on each side with 
t violence, and this carried off the roof of the 
iler shed with such force that parts of it were 
found 170 yards distant, and one piece went through 
the roof of a dwelling-house 150 yards away, and into 
oné of the rooms where a woman was sitting, but 
without injuring her. 
We have given a sketch of the boiler above. The 
broken pieces of the flue are brought together, and 
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are shown as they would connect together. We shall 
watch with some interest the verdict at the inquest 
to be held to-day, for this has been “‘ no accident ;” 
it is just the result which should have been expected 
from subjecting this flue to such a pressure. 








THE PROTECTION OF INVENTIONS 
AT THE VIENNA EXHIBITION. 


Tue protection of goods sent to the Vienna Ex- 
hibition against piracy of inventions and designs, is 
one of the utmost importance to foreign, and in 
particular British exhibitors. Great uncertainty 
and uneasiness has hitherto existed on this point, 
and many an inventor and manufacturer who would 
otherwise gladly have availed himself of the oppor- 
tunity of sending specimens of his manufacture to 
Vienna to compete in novelty of design, practica- 
bility, and skilled workmanship, with other nations, 
has been deterred from doing so by unfounded 
apprehensions of the unsatisfactory state of the 
laws of Austria in this respect. To remove these 
apprehensions so far as is in our power, we pub- 
lish to-day the translated text of a law, which 
has been communicated to us from a reliable source 
which will afford every exhibitor all possible security 
and guarantee against infringements of his patents, 
&c., he can desire. 

The draft of this law was submitted to the Vienna 
Parliament by the Austrian Minister of Commerce 
as far back as the month of May last. It was con- 
sidered in committee, and at the close of the debate 
unanimously adopted as proposed by the Govern- 
ment without alteration. 


Law for the Protection of Objects Exhibited at the 
Universal Exhibition in Vienna in 1873. 

Art. IL. Every Austrian and every foreigner who exhibits 
any object or objects in the Universal Exhibition of 1873 at 
Vienna which is suitable, according to the provisions of the 
Law of August 15, 1852 (Imperial Law Gazette, No. 184), 
and the two Laws of December 7, 1858 (Imperial Law 
Gazette, Nos. 230 and 237) to be granted a patent or pro- 
tection as to security of trade mark or design can obtain, for 
the same from the Director-General of the Universal Ex- 
hibition a “ certificate of protection.” An application to that 
effect must be addressed to the Director-General at the latest 
before the date of opening the Exhibition, or before the in- 
stallation, in the Exhibition, of the object or objects after 
that date, and be accompanied by an exact description of the 
same, and so far as is requi for explanation by double 
copies of plans or drawings, or two specimens of the trade 
mark, design, or model, as the case may be, enclosed in two 
separate cases or envelopes. If the application is made 
through an agent or authorised person, the letter of authori- 
sation for the latter must be added likewise. 

Art. IL. The “ certificate of protection” will be issued, free 
of expense, by the Director-General of the Universal Exhibi- 
tion, and be countersigned by an official appointed for that 
pur by the Hungarian Ministry, and will secure to the 
applicant from the date stated. therein of the admission of 
the respective objects into the Exhibition ; or if the applica- 
tion should have been made after that date, from the day of 
making the application, until the 3lst December, 1873, in- 
clusive, the same rights and privileges which a patent 
obtained in the regular course, or a duly obtained registration 
for the protection of a trade mark, design, or model, would 
grant him.~ The exhibitor is reserved the right to apply to 
the appointed authorities before the day of the expiration of 
the “ certificate of protection” for a patent, or the protection 
of the trade mark or design for the same object or objects, 
according to the provisions of the Laws mentioned in Art. I. 

Art. ILI. There will be no appeal nor complaint admitted 
against the decision of the Director General respecting the 
granting or refusal of such certificate of protection. 

Art. LV. A double register will be kept by the Director 
General of the Universal Exhibition for entering the applica- 
tions for certificates of protection, and the certificates issued, 
of which, after the close of the Exhibition, one with the 
aforesaid applications and a copy of the descriptions attached 
to them, as also of the trade marks, designs, and models, 
will be lodged with the Imperial and Koyal Ministry of 
Commerce, and the other with copies of the applications and 
ether appendices, with the Royal Hungarian Ministry of 
Agriculture, Industry, and Commerce. 

Art. V. The certificates of protection issued will be pub- 
lished in the Austrian and Hungarian official gazettes. The 
inspection of the register of certificates of protection is open 
to every one, but the descriptions, plans, models, &c., will be 
kept secret, if so desired, in the application. 








Corpova Tramway.— Preliminary measures have been 
completed for laying the Cordova tramway. The materials 
have arrived, and an application has been made to the 
Argentine authorities to allow them to be admitted duty 

i ceatetennaieetl 

Camaptan Rarrways.—'lce directors of the Northern Rail- 
way of Canada report that the lines of the Northern Extension 
Railway wy are in rapid course of construction. About 
22 miles of the line between Barrie and Orillia has been in 
traffic operation during the last six months, and the revenue 
acquired has been satisfactory. A further length of the 
Muskoka branch to the village of Atherley was opened for 
traffic in the course of October. On the North Grey branch 
12} miles to Thornbury were opened for traffic on the 2nd 
inst., and the traffic has been satisfactory so far. 


NOTES FROM VICTORIA. 


Mezourne, Sept. 9, 1872. 
New Zeacanp Rariways. 

Tue following propositions have been made to the New 
Zealand Government by a company lately initiated in that 
colony for the purpose of constructing additional lines of 
railways. It is proposed that two continuous lines shall 


lington, vid Wairarapa, Manaidater Gorge, Wangauwi, 
and Taranaki, with an ultimate extension to join the line 
from Auckland vid Cambridge, the junction to be effected 
as soon as political circumstances permit. The other line, 
in the Middle Island, will commence at Invercargil, and 
proceed vid Dunedin, Oamaru, Timaru, and Christchurch, 
to the River Waiau, thence up that river to. the River 
Hope, to branch thence to Ahaura to Greymouth, and 
thence south to Ross, and north to Reefton ; and it is ulti- 
mately proposed to extend these lines to Nelson and Picton. 
The company require that they may purchase all existing 
lines, including that from Lyttelton to Christchurch, at a 
valuation not exceeding the original cost, and all the plant 
also at a valuation. It is also to be made binding on the 
company that they shall make further extensions of the 
railways when required by the Government. The cost is 
not to exceed 80002. per mile, including rolling stock, and 
the Government are asked to give a guarantee of 54 per 
cent. on the capital expended for forty years. 


Vicrorian RAILWAYs—OPENING OF THE NortTH-EASTERN 
Rariway To Seymour. 


from Essendon to Seymour was formally opened by His 
Excellency Viscount Canterbury, in the presence of the 
ministry and a large number of notable colonists, on Sep- 
tember the 2nd. This is a portion of the line that will, 
when completed, connect Beechworth and the large mining 
and agricultural country in the north-eastern portion of 
Victoria with Melbourne. The distance of the section now 
open is 56 miles, and the works have been completed by the 
contractors, Messrs. O’Grady, Leggett, and Noonan, for the 
sum of about 306,0007. It is anticipated that in about 
three months’ time 25 miles of the second section, viz., 
from Seymour to Longwood, will be ready for opening. 


Tue PortLanp RAILWAY. 

The present Victorian Government have declined to carry 
out the promises made by their predecessors in reference to 
granting the propesed endowment of land to this company; 
and on the motion for leave to bring in the Bill in the 
Legislative Assembly (made by Mr. Teal, .C.E., member 
for Castlemaine), Mr. Gillies, the Minister of Railways and 
Roads, stated that the Government had decided that all 
railways should by constructed by the State alone, and 
consequently no support would be given to this proposed 
line. A long debate ensued, which was adjourned for a week, 
when after the House had again discussed the question at 
considerable length, Mr. Teal withdrew the Bill on the as- 
surance of the chief secretary (Mr. Francis) that as the 
company had been led on by successive ministers by 
promises of endowment, the present Government would be 
prepared to deal with the question of recouping the di- 
rectors for their preliminary expenses in an equitable 
light. 

, Rartway Extensions tn VICTORIA. 

The Board of Land and Works have advertised for 
tenders to be sent in on 2nd October next, for the second 
section of the Castlemain and Dunolly Railway, extending 


19 miles; also for the second section of the Ballarat and 
Ararat Railway, extending from Burrumbeet to Beaufort, 
being about 15 miles in length. The Government have 
also decided to bring in a Bill next session for the con- 
struction of the Gipps’ Land Railway, and for a railway 
from Ararat to Hamilton, and the probabilities are, that 
this latter line will be extended to Merino and Portland. 


Deatu or Mr. Patrick Brapy, C.E. 

This gentleman, who has for many years been connected 
with the construction of the Victorian railways, died at 
St. Kilda, near Melbourne, on the 3rd of September. His 
principal works are the construction of many of the more 
important bridges on the Melbourne, and Ballarat, and 
Sandhurst Railways, and the last completed was the large 
goods shed lately opened at Batman’s Hill, Melbourne. 
His modest and retiring disposition made him but little 
known beyond the profession in these colonies; but by his 
brethren he was greatly esteemed. His remains were fol- 
lowed by a number of friends to the grave ; amongst the 
pall-bearers was Mr Thomas Higinbotham, Engineer-in- 
Chief of Victorian railways. 


Tae OverRLANp TELEGRAPH, 

This important work has lately been completed, owing 
chiefly to the exertions and perseverance of Mr. Todd, 
Superintendent of Electric Telegraphs, South Australia. 
The junction of the northern and southern sections was 
completed on August 22nd, when congratulatory messages 
were transmitted through the line. Unfortunately the 
cable is still interrupted, and we are no nearer daily Eng- 
lish news than ever. When, however, the present mon- 
soon is over, the company’s repairing vessel, the Investi- 
gator, will no doubt be able to discover, and remedy, the 
break or leak, or whatever is wrong. The telegraph line 





has been the means of the discovery of a very extensive 
gold field about 120 miles from Port Darwin, and close to 


be constructed. In the North Island, starting from Wel- 


The portion of the North-Eastern Railway that extends 


from Newstead to Maryborough, a distance of about | then 








is to be placed by one process. 
We are, Sir, your faithful servants, 
Gwrwyeg anp Co. 
Essex-street Works, Strand, November 21, 1872. 








SAFETY VALVES. 
To rue Epitor or EneInesrine. 
Srz.—Your readers who are acquainted with the em 
offer of 1007. made by the editor of the Nautical Magazine 
for the best spring safety valve will naturally be sur to 


find the prize confined to spring loaded valves. ay I ask 
if the Nautical Magazine editor does not want to encourage 


inventors to produce the epee Iw valves, and so 
mort o-cazing wanly 90 well as win popularity for his new 





Whoever, so stimulates action as to the 
removal of this incubus will well deserve the 
title of benefactor, say I, 
Yours truly, 
AUTOMATON. 








MACHINERY OF SHIPS OF WAR. 
‘ . To — oy ao oF ey ene 
rz,——I much regret that absence town prevented 
Som replying hat weed to the last letter of “Marine 
gineer. 


I now beg to say that I still fail to discover that “ Marine 
Engineer” he merits i 


of his own philosophy, and the admiring 
“ Another Marine En; ‘A ty 

I cannot attempt to answer seriously such letters as a; 
peared upor this subject in your impression of a fortnight 
since. They are not of a character admitting of a repl 
would be worth the space it would occupy in your columns, 
I shall, therefore, decline any fi i 


I am, Sir, your obedient 
Water Tune. 


TRIALS OF THRASHING MACHINES AT 
CARDIFF. 
To tue Eprror or EnxGINgErinc. 

Srz,—On looking over the reports on the above trials just 
published in the Hhoyal Agricultural Society’s Ji it 
appears that after the thrashing. trial was over, each 
machine was tested as to the horse power required to drive it 
empty. A rather prominent comparison, on 415, is 

ade between the 1 
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tion or size of parts of the two machines being, the one had 
ons ppaoling wenre, the ether bed anh ead this screen 
sho uire 3.41 horse power to drive it empty would be 
absurd, w a lad can easily turn it at the required speed 
by hand. In one case, from the above mishap, we are shown 
to run the heaviest, and in the other we are shown to run 
within a few fractions the lightest of any of the machines 


We are, Sir, yours faithfully, 
ALDER AND NALDER. 
Challom Iron Works, November 18, 1872.' 


NOTES FROM SOUTH YORKSHIRE. 
Wednesday. 

The New Mines-Regulation Bitl—Last week a numerously- 
attended meeting of the South Yorkshire coalowners was 
held at the Kings Head Hotel, Barnsley, for the purpose of 
taking into consideration the byelaws and » which 
will o yee! come into operation on January Ist, 1873, 
at which time the New Mines ion Bill becomes law. 
The matter was discussed at some length and it was ulti- 
mately decided to appoint a committee from the of 
the association for purpose of ing up byelaws and a 
code of working rules in accordance wi terms of the 

ct. . 





Wheatman and Smith, Limited, Sheffield—The second 
annual meeting of the shareholders int this undertaking was 
held on Friday at Messrs. Alfred Allott and Co’s. offices, 
Sheffield, when a satisfactory report was presented, and a 
dividend of 20 per cent. per annum was declared leaving a 
balance to be carried forward. 


The Rotherham Brassworkers.—An immediate result has 
followed the agitation introduced by the Birmingham Brass- 
workers’ Association into Rotherham, Messrs. Guest and 
Chrimes, who employ several hundred men, have called their 
employés together and have offered to them the required ad- 
vance of 15 per cent. 


The Meadow Found: 


Company, near Mansfield.—Last 
week this old-establish ‘ 


foundry was transferred from the 
old proprietary to a company of shareholders on the limited 
liability principle, with a capital of 15,0007. in 501. shares. 
Mr. Richardson is appointed the managing director of the 


a, and Axle Company, Rother- 
— meeting of the eae 
creditors of Owen's Patent Wheel, Tyre, and Axle pany 
(Limited), was held at the works, Rotherham. The company 
on an extensive business, but, according to the report 
of the committee of investigation, were compelled to suspend 
payment owing to the non-receipt of foreign acceptances, high 
prices of fuel, overstocking, &c. Mr. Ellis, managing director 
of John Brown and Company ae presided 
over the meeting. Mr. Saunders, on behalf of the directors, 
said they could not (as had been suggested at the first meet- 
ing) guarantee the dividends, but they offered to pay all 
claims in full in three or four monthly instalments of 6s. 8d. 
each. After a long consultation this offer was accepted, but 
the creditors appointed a committee of inspection consisting 
of four persons ; and reserved power to these latter to calla 
meeting of creditors at any time when deemed requisite. It 
will ay be recollected that the liabilities are something 
like 120,0002., 
amount. 





concern, 


Owen's Patent W heel, 
ham.—On Friday last an 


and the total assets considerably more than that 


Projected Railway Alterations at Bradford.—The Lanca- 
shire and Yorkshire Railway Company are applying for 
= to make various alterations and improvements in their 
ines. Amongst others is a widening of the line > go 
Bradford Station, commencing about 15 yards above Mill - 
lane, and terminating in the station at the north side of 
Bridge-street. There is also a proposed substitution of an 
0 tting for the p t tunnel between Chandos-street 
and Crofts-street, and the construction of a bridge over 
Caledonia-street, beside the formation of a new street to 
facilitate traffic over the bridge. There are also sundry pro- 
posed alterations at Low Moor. The company probably do 
not think it desirable to improve their present very hand- 
some and capacious station at Bradf 


Sheffield Water Works Company.—This company are ap- 
plying to Parliament for an extension of time for the com- 
pletion of their Dam Flask storage reservoir, on the ground 
that the progress of that work has been retarded by the im- 
possibility of obtaining a sufficient supply of labour. The 
existing resources of the company are stated to be amply 
sufficient for the provision of a constant supply to the town. 
Asa counter step the Sheffield Town Council give notice of 
their intention to apply to Parliament for power to purchase 
the water works company’s undertaking for the benefit of 
the town. 

Leeds Brickmaking Company (Limited).—This company, 
formed for the purpose indicated by its title, are constructing 
an engine house, boiler house, and other necessary buildings, 
with suitable machinery, at Armley-road, Leeds, where they 
will shortly commence operations. 


Earle’s Shipbuilding Company, Hull.—The first annual 
report of this aepeny bas just been issued, and is of a 
satisfactory nature. sersl ships have been built and 
finished, and two ironclad corvettes, eight merchant ships, 
six of which are of large size, with numerous minor vessels, 
are now in course of construction. of 
the company are very rm 





future 
A dividend of 2 guineas 
uivalent to sed to i 


satisfactory. 

aon established. Bir John, Blown 
an eee ted ok. ae ie i ply as 
and Mr. John Galloway, junior, are the retiring directors, 
and are eligible for ion.; ’ 
The Proposed Bradford Ii nt Act.—The Bradford 
powers to make a new 
on Thornton Moor, to them to y Bi 
Micklethwaite with water; powers as to collection « 


tribution of water ; to construct a ponderous viaduet for 
eonnexion of the eastern and wastes poet of the town 
together, so as to afford direct ion ; to stop up, 
&c., streets, and other measures of a very enterprising 
c . 


BESSEMER MACHINERY.* 

: By Auex. L. Horzzy, C.E. 

sins menalactare of Be ee a 
‘or im a p 


tall ; helees fairelshies' & ackirniiiiel L 
the saeeental develope aa as of mechanical 
appliances and processes, : regard commends 
itself to the consideration of students in mechanical engi- 


neering. 

It is remarkable, first, because in all its cardinal features— 
although not in many details that have given it commercial 
success—in all its fundamental features, it was developed, 
— the brief period of six years, out of nothing, in the 
way of a kindred and helpful “state of the art, 
remarkable man whose name it bears. Within the sixteen 

ears that have elapsed since Bessemer made his first trials, 

is process has risen from a nearly abandoned experiment, to 
the production of a million tons of steel per year. It has, in- 
deed, progressed, as all successful do—whether fast 
or slowly —by the constant aid of experiment and failure ; 
but the rapidity of its development was due, in a degree not 
often precedented in the iron business, to the genius of its 
inyentor—especially to that form of genius known as perse- 
verance. 

2. The difficulties of the Bessemer manufacture, although 
great enough mechanically to. require a radically new system 
of enginery, were not chiefly i soon as the 
engineer had surmounted his obstacle, a chemical stumbling- 
block rose up in the way; and his discouragement was that 
absolute mechanical perfection might never lead to commercial 
success. 

3. The mechanical raya however, are of an unusually 
difficult character. material treated is in a fluid state. 
As arolling-mill man fitly expressed it, “a puddle-ball or a rail 
pile will lie still on the floor, if anything breaks down; but 
if 5 tons of fluid steel gets the upper hand of you, there’s no 
telling where it will-etop.” Suitably lining vessels to hold 
and handle the incandescent fluid, involves all the chemical 
and structural uncertainties of materials. Extra- 








ordinary provisions must. be made against accidents, and | P 


against serious losses, if they do occur. The reserve must be 
unusually strong, and the line of retreat vigilantly guarded. 
The excessive heat of fluid, decarburised iron—not oe than 
4000° Fahr.—and its violent erosive action as it boils in the 
converter, demand, not only hard and fire-proof linings, but 
provisions for quickly renewing them ; and the pose sewer 
of maintaining the temperature while the m is being 
transported and cast, requires great celerity and certainty in 
these operations; otherwise the metal will chill into mere 
scrap. In many manufactures, if an important machine 
fails, a little delay and the immediate repairs are the duly 
loss; but here, constant readiness and certainty of action 
are indispensable. Ten seconds’ delay in turning down a 
aap vag o —_ is bray ie a tu : i : may 
involve not only the ordinary delay and repairs, but a hea 
loss on the aan ey and pari re on, if I sag 
say, innocent organisations which have been drawn into the 
general disaster. 

4. The range of Pony engineering mares in ~ 
Bessemer process is large, requirin uliar ptations o 
old machines and ey BY S ordinary problems 
of steam engineering, we encounter those of air pressed to 
25 Ib. and water to 400 Ib. per square inch, and the utilisa- 
tion of steam power by means of water. In rapidly melting 
large — of iron, and keeping it at high temperatures, 
the old foundry practice has required enlargement and ada) 
tation. In short, steam and hydraulic engineering, the 
machinery of combustion, the peculiar enginery of the pro- 
cess, and the adaptation on the grandest scale, of metallurgical 
chemistry, must be embodied and ised in the Bessemer 
construction and manufacture. 





Before idering the p and machinery, let us define 
the term “steel.” Steel is an alloy of iron which is cast 
while in a fluid state into a malleable ingot. Any radical 
nomenclature founded on chemical differences leads to end- 
less mistake and confusion. If steel is defined as an alloy of 
iron containing carbon enough to harden it when it is heated 
and pai into water, then puddled iron, although Jami- 
nated and heterogeneous in structure, may be steel, and the 
finest product of the crucible, although crystalline and 
homogeneous in structure, may not be steel. The funda- 
mental and essential difference between steel and all other 
py er of iron, is a structural difference, and it is always 

'y determined, while steel and wrought iron cannot always 
be distinguished by chemical analysis. The, same propor- 
tions of carbon, manganese, silicon, and other elements, may 
exist in and similarly affect any malleable alloy of iron. 
Steel is, therefore, an alloy of iron which is cast into a 


malleable mass. 
The chemical of the Bessemer process, as popularly 
understood, is the oxidation of the carbon and silicon in 


melted, crude cast iron, so as to make it malleable, by means 
of air blasts. This definition to some extent describes 
paddling, and the earlier processes of making malleable iron. 
n all these processes the air oxidises a ion of the iron, 
and the oxide of iron. thus formed ubtedly oxidises a 
part of the carbon and silicon, In puddling, however, the 
pixies of acsiaes va rabid IA pinatbed il 
Ww. parts o iron successi is promoted by 
stirring the melted mass b Sanat dimers tn anaes toe 
process, and so small are the masses that can be treated by a 
Pilate bar soe alittienal byei.ct, le Seminal 
oted, nor even ° I 
ean keep the iron fluid when deprived of its carbon.. The 
purified iron is withdrawn in a plastic condition, mixed with 
* A Lecture delivered before the Students of the Stevens 





by the | 


the | slag. It requires 


this process and the isa 
mechanical difference, and it consists a the intense and 
Be Poempenent Sen, To this alone is 
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until purifica- 
r that can be treated, 
i parison with the mass of heat-conducting surroundings, 
is also an important feature. The individual reactions are, 
as far as we can judge, as rapid and complete in one case as 
in the other; the fluid condition of Bessemer metal is due 
simply to the vastly greater number of these reactions, that 
are compelled to occur in a given space and time, by the 
mechanical force and distribution of air-blasts. 
isd Cee a de ea ces ae 
practised to a very limited extent with irons rich in 
manganese, consists in applying the blast until all but } to 
$+ of 1 per cent. of the carbon is burned out, and then 
casting the product. Stopping the blast at this point, how- 
ever, is very uncertain ; hardly any irons contain the right 
amount of for this treatment, and the process 
certain mechanical objections. Hence the nearly universal 


crumbles in working. To reduce this oxide of iron, manganese, 
which has a stronger affinity for the oxygen than the iron has, 
is added, by running into the converter 6 to 8 per cent. of 
melted inite, or spiegeleisen, which is a pig iron 
containing about 10 per cent. of manganese. One quarter 
to 1 per cent. of carbon is also added to the product by the 
spiegeleisen, 20 that the result is the same as in the first 
rocess, and the convenience and economy are far greater. 
No phosphorus whatever is removed from the iron in the 
Bessemer process, and only 12 to 15 hundredths of 1 per cent. 
of B ye rg are admissible in steel. More will make it 
both brittle and unmalleable. Hence the pig iron treated 
must not contain above one-tenth of 1 per cent. of this ele- 
ment. The usual percentages of sulphur, manganese, 
silicon, copper, and the foreign elements commonly found in 
average pig iron are admissible. Suitable ore for Bessemer 
iron is imited in the Lake Superior and Missouri Iron 
Mountain regions, and it is now developing abundantly in 
Northern New York, Central Pennsylvania, and at various 
points in the Southern States. : 

There is a strong temptation to dwell on the chemical 
branch of the subject, which can be but very areca | 
refe to in a mechanical paper. Enough has been said, 
perhaps, to explain what chemistry requires of engineering 
in the construction of Bessemer machinery. 

It ad pcan to consider briefly some of the leading me- 
chanical features of the Bessemer plant ; the conditions and 

rinciples involved, and the results attained—to be premised, 

or the convenience of any who have not examined the sub- 
ject, by a short description of the plant as a whole, and of 
its operation. 

. er American Bessemer plant oven | a Read a 
melting department (See two-page engraving). This is shown 
in plan, the ground floor by Fig. 6, the furnace working floor 
by Fig. 2, and the cupola charging floor by Fig. 5. Sections 
of these floors, and the furnaces, are shown by Fig. 3. There 
are hoists at a for coal, &c., and at 6 for iron; four cupola 
furnaces and their platforms and blowing machinery ; two 
ladles, K, standing on scales, for weighing the melted iron, 
and spouts, M N, Fig. 3, for conducting it to the vessels, or 
converters; two reverberatory furnaces for spiegeleisen, and 
their spouts. 

2. the converting department, shown in ground plan by 
Fig. 2, and in cross section by Fig. 3. It contains two 5-ton 
to 7-ton vessels, N, in which the melted iron is treated by 
air-blasts. The vessels will presently be illustrated. Also 
a ladle and a hydraulic ladle crane at E, Fig. 2, by means of 
which the steel is received from the vessels and poured into 
the ingot moulds, which stand je se a depressed part of the 
floor called the pit. Three other hydraulic cranes swing over 
the pit, to set the ingot moulds and remove and load the in- 
pen Two of them swing over the vessels, to assist in their 

ily repairs. The water and air pressure reservoirs are 
surmounted by a platform, d, Fig. 2, standing upon which, 
boys, by turning valves, admit water to the cranes and air to 
the by means of underground pipes. All the con- 
stant operations of hoisting, lowering and blowing, are con- 
ducted from this ‘platform, which overlooks the entire con- 
verting department. The details of these and other parts 
will be further described. i ‘ , 

8. The engine department. This contains a blowin 
engine, waueliy a double engine, capable at normal 
of receiving 8000 to 11,000 cubic feet of air per minute, and 
delivering it at 26 lb. pressure per square inch. The water 
for actuating the hydraulic machinery is a 


Worthington a 1 ith two 25 steam cylinders, and 
uplex, wii o 25-in. cylinders, 
two 9in. water ‘vlindere, 24 in. stroke. The boilers should 
be capable of 800 power. 


The pig iron, having been hoisted to the charging plat- ~ 
form, gtr with 20 per cent. of coal, into one of the cupolas, 
and melted. When say 12,600 lb. have run into one of the 
ladles, K, the Jatter is turned over by means of a worm wheel, 


thus pouring the iron into the spout which leads it to one 
of the vessels : 





Institute of Technology. 





(To be continued.) 
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COMBINED COKING OVENS AND EVAPORATING PANS. 


DESIGNED AND CONSTRUCTED BY MESSRS. J. ERICHSEN AND J. G. MAARDT, COPENHAGEN. 


FIC.1. 
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FIG.B. 
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Ws illustrate above an arrangement of ovens, recently 
designed by Messrs. J. Erichsen and J.G. Maardt, of Copen- 
hagen, raf carried out in Denmark with considerable suc- 
cess in combination with ah omens pans, in which 
the waste heat from the ovens is utilised. 

In the engravings Fig. 1 is a front elevation of a row of 
ovens, Fig. 3 is a longitudinal section through one of the 
ovens and a salt pan; Fig. 2 is a similar view, showing the 
bed of the oven, e, lowered for discharge; Fig. 4 is a hori- 
zontal section and part plan, showing the flues in the 
pan by dotted lines. The drawings illustrate the application 
of these ovens to a salt-evaporating pan, a, which is heated 
by the waste gases from the coal, the front part of the salt 
pan forming the roof of the ovens. The bed, ¢, which re- 
ceives the charge, consists of firebricks placed edgeways. At 
the rear the oven bed is hung on hinges, as shown, the front 
being held u by a chain attached to a winch. The front 
and back walls of the oven over the bed, rest on iron cross 
bars, k' and &, which are built into the side walls of the 
lower part of the oven, the cross bar, k, ing the hinges 
in which the oven bed hangs. The front wall contains vent 
holes, d, and charging holes, D. After the coal charged has 
been converted into coke, the oven beds are lowered by 
means of the winch and chain, and a small wagon, formed 
with a body projecting in front, as shown on Fig. 4, is placed 
underneath to receive it, the bed being lowered till it rests 
on a brick slope, A, in the open space, g, under the oven bed. 
By this arrangement it will be seen that only a small 
height is me pee under the ovens, and the coke is con- 
veniently and rapidly dischar, and removed. When the 
charge has been cleared the chain is again attached, and the 
heated bed is raised into position to receive a new supply of 
coal. The holes in the front wall are nearly closed as soon 
as the ovens are in action, sufficient space being allowed to 
supply the air necessary for supporting the combustion in 
the ovens, and for burning the gases rising from the fuel. 
The waste heat from the coke ovens is utilised in the follow- 
ing manner : One end or side of the salt pan, a, rests on the 
top of the oven walls, as shown, the bottom of the pan being 
exposed to the action of the direct heat. A flue or passage, 
5, through the pan over the front part of the ovens, receives 
the products of combusti we separate flue, », from each 
compartment. One or more longitudinal flues, 0, pass from 
the transverse flue, 6, through the salt pan to the uptake, p. 
At the same time as the pan is filled with brine the coke 
ovens are char, with coals, and lighted, the coking being 
accomplished in from, say, 12 to is hours, after which the 
ovens and the pan are cleared. It is evident that in this 
manner a continuous production of coke and of crystallised 
salt may be carried on. 

In conclusion we may add that these ovens have been in 
constant and successful work for several months in Den- 
mark and Sweden, and a more extended application of them 
is now being made. 








Tue Braztti1an Navy.—It is understood that Mr. E. J. 
Reed has recently desi an ironclad for Brazil, of 
Monarch type, but with 12 in. armour on her water-line, 
13 in. on her turrets, and 85-ton The construction of 
will be cupscimtepaes by experienced Brazilian 


this vessel 
officers. 
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THE ‘'KANSMISSION OF MOTION,* 

Tue particular branch of the subject of the transmission 
of motion to which I call your attention this evening is what 
is technically called shafting and mill ing, and relates 
to the transmission of motion from the motor to the machine. 
The motor, or source of motion, whether it be a windmill, a 
water wheel, a steam engine, or a lady’s foot upon the treadle 
of a sewing machine, must be connécted with the machine 
that does the work. This connexion may be of the simplest 
and most direct kind imaginable, or it may be very complex. 
It often inyolves the use of lorg lines of shafting, maybe 
much gearing, and various ingenious arrangements of belts 
and pulleys. In any a the shafting, with its 
peel mon pulleys, and other adjuncts, considered as a ma- 
chine to transmit motion, is most frequently the largest in 
the establishment; hence every consideration of economy 


uires that it should do its allotted work with the least ; 


peatie loss of power in the transmission. It calls for eco- 
ae ee in use. _ 
eration of power to be expended in operating me- 
chines fo do work cost something ; it may Cost much money 
in fuel consumed, or it may cost thing in energy ex- 
pended. In any case, the more perfectly the whole power is 
transmitted to the work, the more profitable will be its use. 
It is a noteworthy historical fact that economy in the 
generation of power in the motor, and economy in the utili- 
sation of the power in the machine, have been in most 
countries far in advance of the economical transmission of 
power from one to the other. Years ago there were ex- 
cellent — of water wheels, <= by them were driven 
machines of surprising ingenuity, but the power was con- 
veyed by means of Seuhlnene eenien upon which 
were wooden drums for the driving belts; gearing too, 
made of wood, slow-moving, awkward contrivances for the 
purpose, and very wasteful of power. 
Mm... does ae need be dae old man to recollect the ~ 
uction of machinery for ec — lor cards, for 
forming and sticking into sheets of leather the delicate wire 
teeth used in carding cotton and wool. The card-maki 
machines perforated leather, bent the delicate wires into 
proper shape, inserted them into the perforations, then 
adjusted the final shape and left them of sufficiently uniform 
length. These were, and are now, ines of wonderful 
ingenuity; yet these i were driven from wooden 





uirements for which they were made; but they are now 
driven from metal shafts, running in metal gers, cou; 
in an ingenious manner, and from iron 


of power. He called it his 
Guide,” and, in ibing the practice that obtained in his 
day, he tells of wooden wooden drums, and wooden 
gearing only. 





NG 





In the progress of the art, it is quite evident that early 
engineers in iron took their ideas what e 
in wood. They copied in iron what had been the 

wood. Cumbersome, slow moving iron shafts took the place 
of slow moving wooden shafts. Gear wheels were used to 
transmit the power from the motor to the shafts, and 


shaft to shaft in the various rooms and si 
power; while belts or bands from pulleys were only to 
transmit the power from the shafts to the individual ma- 
chines. The practice of high-speeded shafts, and the entire 
substitution of belting for gear wheels, that I shall describe 
to you this evening, belongs essentially to this country. The 
Le of high epee in belts has been long known in Eng~ 
land and in some of Europe, and many wonderful ex- 
amples there exist of its application. These mee 
however, exceptional, and have not come to be general mi 


When I explain to you the method of transmission 
aun hs 8 Slo nny. yes Se p 
of originality, and differs essentially from the more costly 
and cum! practice of the mot . 

one ne to note this essential difference, for 
the first time in public, in the Stevens Institute of Tech- 
nology, an institution founded by an enthusiastic engineer. 
and devoted to the teaching of what is the most useful to the 
practical engineer of this day. 

Db may Do Oat 9 nate Seas in 0 Wiese Seale, 
in 1841 (“ Principles of Mechanism,” by 
F.B.S.), mention is made of the use of belts, and what was 
the tice in America at that time, in these words: 

“ Belts, on account of their silent and quiet action, are very 


af 





Great the se erm 

tamed different buildings apartments of a factory 
4 roc gee of the breadth of 12 or 15 
y ts, 5 or 40 in., 
cording to the fesee thay have to ommsk:” : 

What Professor Willis says in regard to American practice 
has continued to the since this was written, but 


Ma Fre Fogo «Age to Keep it mind ~ 
in as 
sanahine, an'periiet 0 machine io ite way 9p a rl 


is to convey the intrusted to it with as little loss by 
the as is This machine, in one of its simplest 
forms, is shown in a single shaft revolving in bearings, such 
dnt ee ne shafts coupled to 
form a longer SS ee ee 
united so as to form a continuous cylinder 
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is called the coupling. 
shafts, a great many 
coupling should be of 
rigidity at the joint shall 
greater, than in any part of the line, so 
gm ah ee cy oy 
seit 
sometimes expensive means. Shafts so at the ends 
cannot be made to receive mene mies unless the 
be made in halves, bolted together upon the shaft. 
comes from the rolling mill, of certain merchantable 
as round iron. These round bars, when turned so as to 
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This coupling, Fig. 1, consists of two plates with stout 
hubs, fi with great care to the ends of the shafts to be 
coupled, and the plates then held together by very carefully 
fitted bolts, a a, which are turned and fitted into reamed 
holes. There are also keys, 5, provided to prevent the 
couplings from turning on the shafts. This, when well made, 
is an excellent form of couplipg, but it has manifest disad- 
vantages; its first cost need not be very great, but it re- 
quires too much care in fitting. The method employed to 
insure its fit may be noticed as a very useful m in 
mechanics. I mentioned that keys are used to prevent its 
turning. They must be ut in as a precaution, not as an 
actual necessity, and oat te made to fit on their sides, not 
on their top or bottom. See Fig. 2. One section of shafting 
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with a half coupling on each end, would look a deal 
like a car axle with a car wheel on each end; the same 
rule that applies to putting car wheels upon their axles holds 
ood for placing of plate couplings. Car wheels are 
to some standard size, truly cylindrical in their eye. 

The axles are then turned to a size somewhat larger than 





Fie, 3. 
hole in the wheel; say, for instance, a 4 in. le is made 
-015 in. larger than the hole into which it is to be fitted. Then 
the wheel is forced on to the axle by means of.a powerful 
rwanda, —waceg game The force required is about 30 
35 tons. Is so put on have no key to them 
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the | diminish the size of the centre holes. The square bolts, ccc, 
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fg ors hy hag on and off easily, endan 
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y 
shaft, the breaking of valuable A 
loss of life. I have the pleasure oD gry ge i yews notice 
this evening a coupling which, while it fills all require- 
ments of absolute security, can be cheaply made, and 
admits of ready removal and ready adjustment, when pulleys, 
&., are to be added or changed. This coupling, Fig. 4, 








Fria. 4. 
called by its manufacturers the double-cone vice coupling, you 
will observe, consists of three principal parts—an outer 


sleeve, a, and two inner sleeves, 56. The outer sleeve has its 
interior surface made like two frustums of cones, with the 
apex of each meeting in the centre of the sleeve. 55 are 
conical sleeves, bored to fit on the shafts intended to be 
coupled, and having their outer surfaces so turned as to fit 
into the conical holes of the outer sleeve, a. The cones, b 5, 
you will observe, have three equidistant square slots cut in, 
them, and there are co slots on the inside of the 
outer sleeve. These slots are to receive square bolts, ¢ ¢ ¢. 
The sleeves, 5 5, when put into place in the outer sleeve, 
will not quite meet, that is, they are too large to go in all 
the way. They are, gical sang each one in one of the 
square slots at d. This split es them elastic, and if 

be forced into the conical holes they will contract, and thus 


while they serve as keys to prevent the inner sleeves from 
turning, also serve as a means of drawing the conical sleeves 
toward one another; so that if the ends of shafts be in these 
sleeves, such ends will be pinched or held fast by the pres- 
rg Seog Hany + yer agg aeeghin, « oa | screwing up 
the bolts. Now I wish you to notice particularly this im- 
rtant feature. One cannot be drawn in with any more 
orce than the other one; the resistance is the pressure on 
the shaft ends. The pressure on both ends of shafts in such 
2 coupling must be —— and is under the control of the 
person using and applying the coupling. The shafts need 
not be of exactly same size; shafts of an appreci- 
able difference in size may be as firmly held as if they were 
of the same —— i > 
tionary matter, as shown atee; but must, as ve 
sensifrerer yg ny emai pala dey 


same diameter is a very important consideration, and leads 
us to dwell for a moment on an important feature of shafting, 
namely, its cost. 

Machines can readily be constructed to turn bars of round 
poor ghee Ange op ney come from oe oe mill toa 
nearly uniform size, with a great rapidi at a very small 
cost. Sos acess, “uncle mantis i DS 
mean that shafts can be turned so that a standard 
ee es ee ee ne will be of uni- 
orm diameter, but a careful measurement show them to 


be only a ximatel in size. They are what may be 
y approx y e y ar y 








ced | during working hours, and yet the coupling di 
under 
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conical sleeve, a, fits in a conical hole in the outer 5, 
and the shafts to be coupled meet in the centre, at c. 

cone, a, being split as are the cones in the coupling before 
described, the conical sleeve, when in, will com- 
pressed upon the two ends of the shafts, ided these ends 
are of exactly the same diameter ;° but if one is ever so little 
larger than the other end it will be loose, and, what is more, 
no amount of pressure exerted by the bolte will make such a 


B 


coupling hold the smaller one as firmly as the larger 





Fie. 6. 
So, again, a coupling madeas shown in Fig. 6 (which re- 


presents a plain cylindrical sleeve, split h at a and 

partly throu, ath, 06 actéseuie destin al is com- 

pressed by aie oe eS Am. Brgllenemad pore han 
oduce 


and is provided with pins at its end, fitted into holes drilled 
in each shaft. While on the subject of adjustable ae 
it may be well to remark that, in putting them on the » 
they should be put on with a view to removal. All parts 
should be well and carefully oiled, so as to avoid all chances 
of their rusting fast. And in event of required removal it 
is best to slack up the bolts, and if not then loose, a few 
blows upon the outer shell with a billet of wood may start 
it loose. In case of the double cone coupling, a wedge, say a 
cold chisel, driven into the split in inner cone always 

the cones and frees the coupling. 

When the double cone coupling was first made it was 
subjected to severe trials to test its utility. The Ys em gp 
was made by coupling two shafts, which were placed on 
three bearings 10 ft, apart, the coupling being near to the 
middle one. The hangers were so placed as to bend the 


shaft 1fin. out of line. ‘These shafts so coupled were then 


they | made to revolve 250 revolutions per minute for many weeks 
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Fie. 7. 


did 

this severe strain. Since that time they 

mame te Hhemnnds, and sofa en Ss ee ee 
Next to the proper means of uniting the shafts, come 





devices to sustain the shafts and permit them to revolve 
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the ball socket hanger, now in almost universal use in 
this country, and which I will presently explain to you. Be- 
fore the introduction of the swivel hanger, rigid bearings 
i bearings which could not 


among models received from Europe as examples of devices 
in common use. I may have occasion to refer to this later. 
When Mr. Bancroft had demonstrated the great advantage 

of the swivel or self-adjusting hanger bearing, he showed it 
to most of the prominent machine builders in the New Eng- 
land States, and tried to introduce it generally; but not one 
could be found who was willing to undertake its manufac- 
ture. They characterised it as a needless piece of refinement 
and far too costly to be generally used. Mr. Bancroft after- 


wards, in connexion with Mr. William Sellers, under the |; 


firm name of Bancroft and Sellers, manufactured this hanger, 
and introduced it extensively. In its modified form, but the 
same in principle, it is now come into universal use. Time 
will not permit me to show you the various forms through 
which this hanger passed. What is known as the ball and 
socket hanger is what it has grown into. Various circum- 
stances have, from time to time, caused modifications in the 
form of the supporting frame, but the principle has remained 
unchanged. Fig. 7 shows a section of the modern hanger. 
the part marked a is the frame or hanger ; b, the top box, 
and c, the bottom box, the two halves united forming what is 
called the “ box,” that is, the journal box or bearing—the 
pecng | in which the shaft rotates. This box is provided, 
top and bottom, with spherical surfaces, so placed as to be in 
reality portions of-a sphere which has its centre in the 
centre of the axis of the box; d and B are what are called the 
plungers. These are screwed into the frame, and are 
provided with cup-shaped ends to clasp the spherical parts 
of the box. The box can rock toa limited extent in every 
direction in these cup-shaped ends. The plungers serve a 
double purpose; Ist, of providing the socket for the sphere 
to roll in; 2nd, to permit of a vertical adjustment of the en- 
tire box to bring them in line one with another. At f is an 
oil dish to cateh the drippings from the box. It is quite 
evident that a shaft plese in such a bearing will control the 
—" of the box, and will press wolteunly over the entire 
ength of the box. This is a very important feature, and I 
solicit your earnest attention to its advantages as compared 
to a rigid bearing. Imagine, if you please, a hanger in all 
respects like the one I have shown you, but with its box 
made in one piece with its frame. ese hangers are to be 
attached to beams, some distance from each other, and they 
must be bolted securely to the beams in such positions as 
will insure all the boxes in the entire series being in line 
one with another, so that a shaft placed in the boxes will ro- 
tate freely without binding. You can readily see that to do 
this the foot of the hanger must be carefully fitted to the 
beam, so that a line Prors. wal through the various boxes will 
touch all parts of each. This involves greater skill and 
much time in putting up. This skill and time is at the cost 
of the purchaser and user of tha hanger. Then when they 
are in place, the warping oF g or sinking down of any 
one beam will throw the out of line, and thus tend 
to cramp the shaft on its With the ball and socket 
hanger, care is only required MD bring the hangers in line 
sideways; the plunger admit ‘Of adjustment vertically, and 
the shafts twist the box into line with itself. Thus all skilled 
labour is dispensed with in putting up, and possible adjust- 
ment is at all times practi le 

But the most important feature of this hanger is the 
sibility of using longer bearings or boxes than with the ngid 
hanger. With the latter, the longer the box the more diffi- 
cult to line, and the moré useless friction if out of line. 
With the swivelling principle, the box adjusts itself, and 
thus takes a uniform bearing over its entire length. This is 
of the greatest eepoctenes, and influences the material form- 
ing the box, ith a pressure not exceeding 501b. per 
square inch, and oil well distributed over the surface of box, 
the metal of the shaft will not touch the surface of the box; 
it will run on the oil used as a lubricator. The oil under 
this pressure is not pr ts and maintains its lubricat- 
ing properties for a long Hence, if the shaft does not 
touch the box, it matters‘liftle what metal is used in makin, 
the box, Cast iron is the cheapest and most readily work 
into shape. It is, in reality, the most durable of the metals 
for the purpose if kept well ‘ied bat the poorest if allowed 
to run ary. Brass or Wused toa great ex- 
tent, and lately a metal called Metal has met with 
favour as a lining metal for boxés, but I may mention that 
a cast-iron nut on a lead screw of a lathe will outweara 
brass nut two to one, and cast-iron gear wheels are much 
more durable than brass under limited pressure. I mean if 
the pressure oa two pairs of wheels, one pair iron and one 
pair brass, be the same, and the pressure on both be within 
the limit at which cast iron will run without breaking, the 
cast-iron wheels will last much the longest. Brass is resorted 
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Ftoughness, not for durability, The soft 
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when the way cast 
iron is sure to do, yet serve and dirt ix the 
atmosphere, which finds its oil, and the soft 
metal holds these little sharp thu rere | 
grinds down the shaft 
to grind down a cylinder are ap- 
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wear on its own part, Many 
the use of soft metal is cheap. 
wont go egy uuue Ron, Ga tapitan oak 

as come ., 
boring and fitting be dispensed with; the shaft é 
et geal by cast-iron shell, and soft ¢ a 
ladle, can be poured in, thus filling the : ig 
a fit. This sounds very plausible. Let us t, as is 
proper in all such cases. The box with its ust be 
ra , to be of equal strength, with one cast without 
such recess. Babbitt’s metal costs much more than cast iron ; 
we may safely say it costs ten times as much. The melting 
and pouring and fussing over the job take time, which costs 
money. Now in point of fact, a pair of cast-iron boxes 
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fant quantity of oft metal would cot that can be used 
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year, not y the plant 
and the staple commodities manufactured therefrom, but also 
the different modes of . ~ jon, as es 00 nas 
and jcc employed for obtaining t re and dressing it 
for spinning, &c., aid be represented in as complete a manner 


as ble. 

fa order to invest this branch of the exhibition at the same 
time with a practical interest, the Imperial Austrian Commis- 
sion propose to hold during the time of the Exhibition an Inter- 
national Congress of flax growers and spinners, whose business 
it would be to answer the questions contained in the annexed 
programme, and to take into consideration the various plans and 
means adapted to make, on the one hand, the cultivation of flax 
more remunerative to the agriculturist, and, on the other, to 
supply to the flax spinner a better and cheaper raw material. 

his congress is intended to be held on the 18th, 19th, and 
20th August, 1873. 

Agriculturists, manufacturers, and merchants, who are en- 
gaged either in the cultivation and spinning of flax, or in the flax 
trade, as well as men of science and authors of works on the 
cultivation of flax, are hereby invited to take part in the discus- 
sions and decisions of this 

Gentlemen desizous of takin; 
quested to address a notice of t intention, with their name 
and address, to the secretary of the Royal British Commission 
for the Vienna Universal Exhibition of 1873, 41, Parliament- 
street, London, before the end of April, 1873, at the latest, 

Cards of admission, bearing the name, &e., of the applicants, 
will be remitted by the Austrian Director-General of the Vienna 
Exhibition to the various foreign commissions, whose duty it 
will be to forward the same to the different persons who have 
notified their intention of attending the 

A committee formed of experts will conduct all the prelimi- 
nary arrangements, and prepare the motions to be submitted to 
the deliberation of the congress. The reporters on the various 
points of the programme will be appointed by the Director- 
General on the proposition of the committee. ( 

The chairman of the committee will open the first meeting of 
the members of the congress, it being reserved to the latter to 
conta guaceiant and arrange the mode and rules of the pro- 
ceedings. 

The debates of the ongee may be held either in the Ger- 
-> English, French, or Italian > sees , Pra 

tters, ropositions, &c., having reference e 
several oolie sf tie me, must be addressed to the 
Director-General of the Universal Exhibition of 1873, at Vienna, 
by the end of May next year at the latest, and bear on the enve- 
lope the remark, “ For the Congress on Flax Industry.” 

The proceedings and resolutions of the congress will be 


in this congress are re- 


- | lished in due course, and forwarded to the members who have 


taken part in the same. 


Programme of Questions. 
1. What knowledge and experience have already been gained 
in respect of the selection of linseed and its production, and by 
what means can the latter be improved ? 
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i of the Cleveland district. After the 
iron a meeting of ironmasters was held in 
the Exchange, and the matter was fully con- 
sidered. Letters were from several large coalowners 
and coke agents stating that would adhere to their con- 
tracts. Tt was decided that : ee 
to w rumour poini really repudiate their contracts 

aoa taken i them to compel 
them to carry out the arrangements had entered into. 


ago in New on-Tyne. The Dean of Durham vey 
chair. The executive committee, in 

labours, handed over to the governors of the a most 
satisfactory During the year the number of students 
admitted was 69. On the motion of: His Grace the Duke of 
Northumberland a vote of thanks was passed to the executive 


committee for their services. 
The St. Austell Hematite Iron Ore 





Ww. R. I. chairman and vice- 
chairman. resolved that the 
roperty and > a) should be sold to 
Siceans. F. ‘ ar’ ea once 
vendors, upon such terms as would repayment 
» Baye com we wg capital of 
com n the respective 
times 0} ttion, by the said 
F. Williams O. Purves, liabilities of the 
company, for indemnifying the 0 ny therefrom. 
The Holyfield Lead ( Limited.) —The 
prospectus of this’ fore the public. The 


capital is 10,0007. im 


has been formed for the of thoroughly d ing the 
mineral wealth (in lead ore} of the Holyfield Mosite hich 
is about a mile and a half to the south-east of the town of 
Alston, in Cumberland. The offices of the company are at 
Stockton-on-Tees. 

The Britannia Iron Company, Mi — Our 
readers will remember that a time ago Messrs. B. 
Samuelson and Co., sold the Britannia Iron W: Middles- 
brough, and it was at that time stated that a limited liabili 
company would be formed to carry them on. Although the 

pectus has been expected ever since it has not yet 

ished, We are informed that it be before the 
public in a few days. 


= 


servancy 
Rock-cutting A) f 
the river Tees, a little to the east of Middlesbrough. 
The Midd hk Chamber of Commerce.—The October 
of Gommerce | that of 76 blast 





2. What methods for the cultivation of flax are in operation? | 7, .) 


Which of them are the best, and what means would be the most 
practical for recommending and extending the application of 
a Wie eeibole ed for th ion of flax ha 

3. What met employed for the preparation ve 
been found the most ie pss it for that reason to be 
recommended ? 

4, What are the present defects of the flax trade, and by what 
means can they be removed ? 

5. What are in general the ways and means to improve and 
increase the cultivation of flax, and in what manner can the pro- 
ducts obtained therefrom be rendered more profitable? 


Tue Sr. Gornanp TunneL.—It has been decided to carry 
out the tions at the St. Gothard tunnel with litho- 
fracteur, the first instalment of 25 tons having been ordered 
of esate. Raebe. taf Ce, Oy toe oanens SPs Sue The 

from 





extent of the work, ¢ nature of the rock to be 
pierced, may Ye peceres, the circumstance that it is 
estimated that 1500 tons of lithofracteur will be required to 





complete the tunnel, 
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NOTICE TO AMERICAN SUBSCRIBERS. 

Tn consequence of the great increase in our American 
connexion, we have found it necessary to establish a 
branch office in the United States. Communications 
may in future be addressed to Mz. GEORGE EDWARD 
Harpine, C.E., of 52, Broadway, New York, who 
is our accredited representative. 

In answer to numerous inquiries, MR. CuaRLes GiL- 
BERT begs to state that subscribers in the United States 
can be supplied with ‘*‘ ENGINEERING”? from this 
office, post free, for the sum of Li. 14s. 8d. ($8.32, 
gold) per annum, payable in advance. Subscriptions 
will also be received by Mr. Harpine, at the New 
York office above mentioned, at the rate of $9.30 
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NOTICE OF MEETINGS. 

INSTITUTION OF CIVIL ENGINEERS,— Tuesday, November 26th 
atSp.m. “On the Aba-el-Wakf Sager Factory, Upper Egypt,” by 
Mr. William Anderson, M. Inst, C.E. 

SOCIETY OF TELEGRAPH ENGINEERS.—Wednesday the 27th 

nst., at the Institution of Civil Engineers, a paper will be read on 
«* Lightning,” by W. H. Preece, C.E. 
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LINE-OF-BATTLE IRONCLADS. 

Havine briefly described the vessels, built and 
building, which make up the first or line-of-battle 
class of British ironclads (see EnGinerrtne for 
November 8, page 326), we pro to consider the 
modifications likely to be effected in the type, as re- 
presented by the Devastation, either a he result 
of trial or in the pursuit of still greater fighting 
capacity. The class, it will be remembered, con- 
sists, in the first place, of the three mastiless sea- 
going turret ships Devastation, Thunderer, and 
Fury, each carrying four 35-ton guns, and protected 
by 12-in. and 14-in. armour, with a fair rate of 
8 (say 13 to 14 knots, and in the case of the 
ury 15), great efficiency as rams, and a coal-carry- 
ing capacity which fits them for any possible serviee 
upon which the line-of-battle fleet of England can 
expect to be ordered, Capable of acting with this: 
squadron in Euro waters, but not carrying coal 
enough for more distant service, is the turret-ram 
R a variety of the Devastation ‘ype in which, 
while the armour plating and speed of the larger 
Yeasels are retained, gun power and coal supply are 
fi to smallness, with a consequent gain in 
handiness, and therefore in efficiency as a ram. 
These four ships constitute our ocean-going fleet 


of ship. To use the 


er peo ne ps enna se ma for heavy 


g at close quarters. For work nearer 

, Say, in or near the Channel, they have two 
powerful auxiliaries in the 12-knot ships the Glatton 
(easily made more “‘sea-going” than at present by 
slight adrlitions to the upper works) and the Hot- 
spur ram. ‘The former is equal in point of armour 
to the Devastation, and not to be despised in the 
matter of guns (two 25-ton guns in one turret, with 
all round fire). The Hotspur is a less powerful 
Rupert, carrying one 25-ton gun behind 8-in, armour 
(but 11 in. on the hull) and with less speed. All 
these six ships, except the Fury, are ready, or nearly 
ready for sea, while the weakest of them, if the 
Hotspur be excluded, is beyond comparison more 
powerful than any foreign vessel afloat. It is true 
that two years hence Russia will have one vessel 
about equal to the best of ours, and that Brazil is 
about to build one masted turret ship, which will 
rank not far below the Devastation, but all the other 
ships building for foreign powers, put together, 
would be held almost beneath notice by the squadron 
we have described—which thus practically has, and 
promises long to keep, the absolute dominion of 


eseas. . 

Nevertheless the time is coming when this un- 
equalled fleet, which has made all other navies 
obsolete, and yet is so strangely overlooked in 
popular discussion, probably from the very fact that 
there is nothing abroad with which to compare it, 
must be increased. ‘The sea trials of the Devasta- 
tion will soon yield their lessons, and as the 
Admiralty cannot meet Parliament. empty-handed, 
we, like the rest of the country, look forward with 
anxiety to the programme to be revealed. However, 
we feel bound to assume that the Government will 
not suffer itself to be led by clamour into pursuin 
the mere shadow of power because other nations, an 
a few able men here, mistake it for the substance, 
and that it will not propose to waste upon great 
masted cruisers, showy but weak, the money which 
should go to building true fighting ships—ships 
whose boast it isto be fighting machines before all 
things. New Superbs may, perhaps, be proposed, 
but a new Devastation must surely be the pivot of 
the scheme. If so, what changes are we to look for 
in the ‘ liners” of the future ? 

Taking, in some respects in inverse order of im- 
portance, the several qualities-ef the type, and 
assuming mastlessness, we have (1) speed, (2) coal 
supply, (3) handiness, (4) offence, (5) seaworthi- 
ness, (6) ‘‘unsinkability,” Speed, to begin with, is 
already well provided for, For the service required 


300 /the 13 to 14 knots of the Devastation is a suitable 


nese oe and though a few of the type may’ well 
ve the probable 15-knot speed of the Fury, in 
order ‘‘to force an action when needful,” spare 
weight, on the whole, had better go in armour or 
coals than in engines. Coal supply, again, unless 


se | size is greatly increased, needs no alteration. Coal 
38 | for a trip to South America and back is all we need 


give to any line-of-battle ship. Handiness, too, 
has been well studied in the present Devastation, 
and this quality happily tends to increase sponta- 
neously. As armour thickens ships grow shorter, 
and though we may never come to the round ships 
of the Russians, we shall probably reach a much 
greater proportion of beam to length than anything 
on tried in steam warships. With decreasing 
ength the vessel’s handiness increases, and with it 
her efficiency as a ram, and at the same time safety 
from attack by other rams or torpedoes. 

Means of offence, save as regards the active use 
of torpedoes, seem for the present almost stationary. 
Every ship is a ram, as a matter of course. Guns 
may grow to 50 tons in time for the next Devasta- 
tion, but they will easily be mounted in the same 
manner. The use of the largest possible guns is as 
important as ever, when to the thickest 
possible plates (the goodness or badness of our guns, 
as guns, of course is not now in question).  Ab- 
solute all-round fire, unimpeded by masts, is already 
obtained, and seems to it of no improvement, 
and the principle and even the details of the turret 
seem quite satisfactory, though it is quite possible 


that considerations of weight may perhaps lead to 


the adoption of the Moncrieff system of loweri 
the gun into shelter below the deck between 
discharge, in lieu of the turret system of protection. 
Offensive torpedoes offer, no doubt, a boundless 
field for ingenuity, but their employment is not 
likely, in our opinion, to y modify the type 
i you must close with 
the enemy ; and this implies both armour to resist 
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or @ row-boat would’do much better—but she will 
be wise to keep clear of the Devastation in daylight 
or mid-ocean. Indeed, the Devastation only needs 
some under-water fittings at the bow, for discharg- 
ing torpedoes, to become the most perfect type of 
torpedo ship, and these could be applied not only to 
new vessels of her build, but dou! to the De- 
vastation herself. The towing of Harvey’s tor- 
and the use of the torpedo boom on the 
stem—a potent means of offence curiously under- 
valued on this side of the Atlantic—are also games 
which the Devastation can play to quite as much 
advantage as her “ swift unarmoured” adversary of 
the penny-steamboat school of naval warfare. 
Thus, though we expect the new design to be ampl 
provided with torpedo fittings (prudently su cristae § 
it may be, in the official description), and though 
we look in no distant future for the disappearance 
of the turret, under the inexorable necessity for re- 
ducing the area of armour-plating, we anticipate no 
radical constructive change through alterations in 
the means of offence, though they may necessitate 
an altered system of construction on the side of the 
defence, For instance, turrets might be abolished 
in the Devastation with scarcely a structural 
change. Lift out the turrets; place the guns on 
turntables in the turret openings; provide Mon- 
erieff gear for raising them, momentarily, above the 
level of the breastwork deck; and arrange a cover 
to keep out water. The guns will have somewhat 
less protection, several hundred tons of weight will 
be saved, and the change will be complete. Even 
the application of Bessemer’s ‘‘ steady cabin” gear 
to the turret or turntable, a possible change of the 
future, would affect the construction of the ship but 
little, for so long as guns are used, the central 
citadel, wherein the gun power is concentrated, 
promises to remain. There may or may not be 
turrets above it, but its general character as a 
‘¢ central battery,” or ‘‘ citadel,” is hardly altered. 

As regards seaworthiness it is useless to say 
much until the Devastation has been tried, when 
the merits—or otherwise—of the compromise bow, 
which is neither high nor low, will be ascertained. 
We cannot but regret that no trial is to be made of 
the absolutely low bow. All these ships, it will be 
remembered, were given a free forward of 
about 9 ft., within which was made a living-place 
for the crew, by lowering the armoured deck, for 
50 ft. or so from the stern, almost to the level of the 
water; aft of this forecastle the freeboard was be- 
tween 11 ft. and 12ft, In this way the Devastation 
and Thunderer have been completed, but in the case 
of the Fury it has been wisely decided to keep the 
armoured deck (external to the citadel or breast- 
work) at the same height throughout, about 4 ft. 
above water. Lither, therefore, the living-space 
above it must be carried up level with the mid- 
ship of the ship, on which the turrets stand, 
thus hindering depressed fire forward, or it must be 
abandoned as a living-space for want of head-room. 
Mr. Barnaby proposed to abandon it, and to try a 
4 ft. free only, with a flying deck of great 
strength, made of bars, running out to the bow at 
the height of the present forecastle deck, to work 
the anchorson. The advantage of this plan was that 
low ends would have been seety See, when, if the 
effect were bad, it would only have been necessary 
to enclose the space beneath the flying deck, and 
try again with 9 ft. instead of 4ft. This plan, we 
believe, willnot be followed, and the Fury will have a 
dwarf forecastle above the armoured deck, available 
only for stowing cables and such like, with 9 ft. free- 
board as originally intended. Should the bows of 
these vesseis prove too low it will be possible either 
to raise them 2 ft., or to increase the freeboard for- 
ward by strong high falling bulwarks, so stayed as 
to be proof against being sweptaway. The objection 
to bulwarks—that the ship ‘‘ will be never ready 
for action”—though sure to be made, is childish, for 
great turret ships are not always fighting at one 
minute’s notice. With the enemy in sight, the 
bulwarks need not be up; besides there is a simple 
way of getting rid of them upon emergency. e 
have little doubt, however, but that the height 
given will prove satisfactory, and that the above- 
water buoyancy forward will be found sufficient to 
lift the enormous mass of the fore body when 
entering a wave, 

The freeboard amidships—1] ft. to 12 ft.—seems 
to require no change, but the extremely. low stern 
is not likely, we think, to be approved in practice. 
It is an invitation to pooping ; it makes the after 
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needlessly inaccessible ; and its raison d'étre 
reign departed with the old low freeboard 
superstition. The sterns of the existing vessels, 
we suspect, will be built up eventually to the same 
level as the bow, when the objection to the cul-de- 
sac between the “ wings” of the “ superstructure” 
in the Devastation and Thunderer will disappear. 
In the Fury, as is well known, there is no “ r- 
structure,” the citadel or breastwork having 
thrown out to the full width of the ship, like an 
ordinary central battery with rounded en This 
change is sure to be perpetuated, Its effect is to 
bring both men’s and officers’ quarters within the 
armour-plating, whereas in the Devastation there 
is. much accommodation outside in unarmoured 
structures. We confess to a liking for unarmoured 
living-quarters, well lighted and aired, and we 
attach little importance to their destruction in the 
rare contingency of battle ; but if low ends, which 
are desired for the sake of depressed fire, prove 
safe, as they probably will, there will be oe | 
habitable left above water but the citadel itself. 
These questions of freeboard at particular parts of 
the ship are, however, but matters of detail, easily 
settled after trial. Generally it would appear that 
the future line-of-battle ship will differ little in form 
from the present type. A height of 10 ft. to 12 ft. 
amidship, ends somewhat lower, with a free sweep 
for the sea over all without any one being any the 
worse for it, and the excellent hurricane deck 
perched high over yen. will all remain, even 
should turrets pass away and torpedoes become the 
chief weapons of naval warfare. 

The change that is coming is in the armour. 
Twelve inches, once so fabulously thick, is thick no 
longer, and we must reach out boldly to 18 in. or 
20in. at least. Short of such increase of size as 
no treasury could stand there is no way to this 
but reducing the quantity. By sacrificing the 
turrets something might be done, and there is no 
doubt the citadel which contains them might be 
greatly reduced in length by a rigorous compression 
of hatchways and so on. Diminishing its length is 
an evil, not only because it cramps space, but be- 
cause it lessens the reserve of protected buoyancy 
available as the vessel sinks lower from injuries else- 
where; but nevertheless, the luxury of a large 
“‘ citadel” must be given up. Another change, long 
pending, is the abolition of the ‘‘belt” over the parts 
outside the citadel. They must be left to shot and 
sheli, and probably filled at the region of the water 
line with cells. To reduce the size of the water- 
logged ends, to swell out the meagre space of the 
citadel, and to give the needful carrying power and 
stability, further reduction of length is necessary, 
and increase of beam. This being the price to be 
paid for thicker armour, the voice of those who 
would abolish it totally is sure to be heard 
louder and louder, but nothing that these aboli- 
tionists have as yet advanced would lead us to 
doubt that armour is still as much as ever a neces- 
sary evil, 








MEYER vw. FAIRLIE. 


WE publish, on another page of the present 
number, an account of the Meyer locomotive 
‘* Avenir,” translated from our Belgian contem- 
porary, the Chronique de ’ Industrie. is account, 
notwithstanding its one-sided tone, is of interest as 
giving particulars of a somewhat remarkable loco- 
motive constructed on a system which has attracted 
much attention on the Continent, and which has 
been regarded in many quarters as one forming a 

werful rival to that introduced by Mr. Fairlie ; 

ut in publishing it, it is our duty to draw attention 
to several points connected with the Meyer system 
which should not be over without notice. 
MM. Meyer, like Mr. Fairlie, advocate the em- 
ployment of the double bogie system, and, like him, 
they divide the wheels into two groups, each driven 
by an independent pair of cylinders. Here, how- 
ever, the points of similarity between the Fairlie 
and Meyer engine end, and in all the constructive 
arrangements n to make the double-bogie 
system a practical reality, Mr. Fairlie’s plans have, 
we consider, most decidedly the advantage. 

One of the most important features of the double- 
bogie system is the facilities it affords for the con- 
struction of very powerful locomotives, the word 
“powerful” being in this case used in a relative 
sense, to denote engines of greater power than can 
be conveniently constructed on ordinary s to 


work on any given gauge. Now one of the first 
requisites for an engine intended for heavy work is 
ample boiler power, and this requirement bri 








at once to an 
tween the Meyer and F; 
as is well known, 


long 
the ordinary type of locomotive boiler, and 
adopted the form with two barrels extending from 
a central fire-box; MM. Meyer, on the other 
hand, retain the usual form, and the conse- 
quences of this are seen in the “ Avenir,” where a 
boiler 4 ft. 74 in. in diameter (carrying 156 Ib, steam) 


and tubes no less than 15 ft. 10 in. long, have been 
heating surface 


adopted in order to get sufficient 
and to satisfy the necessities of the case. That 
such proportions are not to be recommended will 
be acknowledged by all conversant with locomo- 
tive engine construction. With the double boiler as 
used by Mr. Fairlie no such abnormal p ons are 
required, The Fairlie engines for the Mexican Rail- 
way have 1688 square feet of heating surface, or 44 
square feetmore the “‘ Avenir,” yet the tubes are 
only 1] ft. long, and the boiler barrels only 3ft. 10?in. 
in diameter. With the double boiler also the great 
advantage is secured of the depth of water over the 
firebox being unaffected by the engine being on an 
incline, while in a long boiler, like MM. Meyer's, 
with the firebox at one end, the effect of alternate 
rising and falling gradients will be to afford great 
inconvenience. Mounted, as MM. Meyer's boiler is, 
too, with the firebox over one of the bogies, the 
length which can be given to the firebox without 
interfering with the wheels—and consequently the 
firegrate area—is restricted, whereas with the Fairlie 
boiler the firebox may be made of any desired 
length without difficulty. It necessarily follows from 
the position of the Meyer boiler also, that the depth 
below boiler barrel which can be given to the fire- 
box must be very limited, in order to avoid raising 
the boiler too high, and this, together with the 
allowance which has to be made for the great rise 
and fall of the water level, renders it necessary to 
use a low firebox, which ap to us wanting in 
the capacity necessary for insuring good combus- 
tion. 

The above facts will, we think, show that as far 
as steam generating power is concerned, a locomo- 
tive constructed on the Meyer system must neces- 
sarily be very considerably inferior to one con- 
structed on Mr. Fairlie’s plans, and a consideration 
of the other constructive details will, we think, 
prove conclusively that in these also there is a de- 
cided inferiority in the case of the Meyer engine. 
Let us, for instance, consider the mode of carryin, 
the boiler, and connecting the two bogies, adopted 
in the two systems. Mr. Fairlie, as most of our 
readers are probably aware, rests the boilers of his 
engine in a kind of cradle, formed by what he terms 
the ‘‘ carrying frame,” this frame carrying the bogie 

ins, and forming the connexion between the two 

ogies. This carrying frame supports the foot- 
plates, tanks, &c., and relieves the boiler of all 
strains due to the working of the engine, while it 
also serves to transmit all the weight,of the boiler, 
tanks, &c., directly to the centres of the two bogies. 
The weight being thus transmitted to the bogies 
through their centres, a constant distribution of 
the loads on the wheels is maintained, while the 
bogies themselves are kept comparatively light, 
their weight being merely made up of the wheels 
and axles, frames, cylinders, and working gear. 
The advantage of keeping the weight of the bogies 
within moderate limits is that, as they have to yield 
to the curves and inequalities of the road, the 
lighter they are, and the less the amount of their 
overhanging weight, the less is the wear and tear 
imposed upon the wheel tyres. Now with MM. 
Meyer’s engine we find no such advantageous ar- 
rangements. In the first place we find that the 
boiler is supported at three — only, namely, 
under the smokebox, and under each side of the 
firebox casing, the fore and aft supports being = 
wards of 19 ft. a longitudinally. Such a m 

of carrying a boiler is eminently conducive to the 
production of leakage. The connexion between 
bogies, too, instead of being direct from one 
centre to the other, as is the case in Mr. Fairlie’s 
arrangement, is effected by a coupling bar, 
which extends from the centre of 2 tehain g bogie 
to a point at the front of the trailing bogie 
the cylinders, the two bogies being 
anttel tee hdeenil or safety chains. 
arrangement manifestly interferes with the 
of motion of the bogies, while the fact of the 
ing bogie being loaded with the water-tanks, 
the after bogie an overhanging coal-bunker 


see are further defects, which = 
engine from being regarded as a 
caample at tho doulite-Anle quiets. 
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and Meyer engines, we may have a few words to 
say respecting the performances of the latter. In 
the account which we reprint it is claimed that the 
a a engine uses but 7] 1b. of coal per mile against 
88 Ib. by the eight-wheel coupled engines on 
the Great Luxembourg line, but this comparison is 
of little or no value unless we know the whole-of 
the circumstances under which the comparison was 
made. It is admitted in fact that the eight-wheeled 
engines take a heavier load by 30 tons, while it is 
doubtful if the two classes of engines were worked 
under the same conditions. If we are rightly in- 
formed the Meyer engine has been employed on the 
Great Luxembourg Railway principally on one par- 
ticular section with a rising ient almost the 
entire distance, and if this is the case the engine 
would for only half its time be doing heavy work, 
and a consumption per mile calculated upon the 
total mileage up and down the incline would 
obviously be misleading when considered in con- 
nexion with the loads stated. The general propor- 
tion of the Meyer boiler and the arrangement of 
long exposed steam pipes, &c., would certainly not 
lead us to anticipate an economical performance. 

It fortunately pens, however, that a judg- 
ment as to the relative efficiencies of the Meyer and 
Fairlie engines need not rest upon theoretical 
arguments, as two of Mr. Fairlie’s engines of a 
weight almost identical with that of the Meyer 
locomotive under discussion have been tested under 
circumstances which enable a direct comparison to 
be made. Thus there are in the first place the 
Fairlie engines for the Tamboff-Saratof Railway, 
one of which was tested on the Nicolai Railway 
about this time last year, with results which were 
recorded on 12 of the last volume of ENGINEER- 
inc. The Tamboff-Saratoff engines have 1625 
square feet of total heating surface, or 19 square 
feet less than the Meyer engine, while they weigh ~ 
43 tons empty or 54 tons loaded, or about 2 tons 
more than the “ Avenir.” On the occasion of the 
trial to which we have referred one of these engines 
took a train of 705 tons exclusive of the weight of 
the locomotive, or 759-tons ——— up a gradient 
of 1 in 125, at a steady speed of 10} miles per hour. 

of comparison we take the engine 
and train resistances at the same amount as are 
adopted by MM. Meyer in calculating the perfor- 
mance of the ‘‘ Avenir,” we shall find the tractive 
mar exerted under the above conditions to be as 
follows : " 


lb. 
Gravity... ... = Li 160 =13,601 
Resistance of train 705x 8.8= 6204 
a » engine 64x17.6= 950 





ee ea 
while the pull exerted by the “ Avenir” is given as 
7720 kilogrammes, or 16,984 1b.—an amount about 
18 per cent. less than that dev: by the Fairlie 
engine. Again, a pull of 20,755 lb., exerted at a 
speed of 10} miles per hour, or 902 ft. per minute, 


20,755 x 902 
piesa onli 
is equal to a development of 33, = 





boff. engine.* The Fairlie engine thus de- 
2, te We cursive, in working out the porfomannen 
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veloped 0.349 horse power per square foot of heat- 
ing surface, against 0.257 ee power per square 
foot obtained from the er locomotive, while it 
must be remembered that during this ormance 
the Fairlie engine had to use wood , and the 
work was done with the road in a miserable condi- 
tion from thawing snow. : 

The other Fairlie engine with which the ‘“‘ Avenir” 
may fairly be compared is one of the Mexican en- 

ines tested on the Grange Colliery Branch of the 

anchester, Sheffield, and Lincolnshire Railway in 
February last (vide e 94 of our last volume.) 
This engine weighed 55 tons in average working 
order, and had 1688 square feet of heating surface, 
or 44 square feet more than the ‘‘Avenir.” ‘This 
engine actually pushed a train of 3094 tons, in addi- 
tion to its own weight, or ui tons in all, up a 
curved incline of 1 in 32—a performance compared 
with which that of the ‘‘ Avenir” taking a load of 
280 tons gross up an incline of 1 in 553 appears in- 
significant. ‘ 

We have spoken on this subject at some length 
because we have always advocated the double-bogie 
system ; and believing as we do that that system 
has a great future before it, we are desirous that its 

rogress should not be retarded by a judgment of 
its capabilities being founded on the performance of 
an engine like the ‘‘ Avenir.” The ‘ Avenir” has 
two steam bogies, it is true ; but, as we have shown, 
it is very far from being a fair example of the system 
which Mr. Fairlie has introduced with so much 
energy and practical success, 








SEWAGE DRYING MACHINES. 

WHATEVER success may have attended the efforts 
of those who advocate the chemical treatment. of 
sewage in other respects, a great and hitherto almost 
insuperable difficulty has been met with in drying 
the deposit obtained by their processes. The mud 

roduced differs in its character from every other 
Kind. Its chemical and physical nature is unique, 
and hence while every mode of drying has been 
attempted, no existing plan meets all the necessities 
of the case. As a rule the deposit from sewage 
afforded by any of the chemical processes, contains, 
after draining to the largest extent, about 9 parts of 
water to one of the subsequently dried manure. 
Practically, about 10 tons of water must be 
evaporated to procure a top of solid matter, which 
will even then contain from 14 to 18 per cent. of 
moisture. The solid so obtained is highly hy- 
metric, and consequently rapidly absorbs water 

rom the atmosphere. 

The earliest method that was adopted was to run 
the mud on to a brick or tile floor heated beneath 
by a furnace. This plan was very defective ; for 
while, overthe furnace, the mud was heated almost to 
charring, that portion furthest from it took a long 
time to dry even imperfectly, and continually shifting 
the mud only partially obviated the evil. 

Another and far more effective plan is that of 
using steam heat. For this purpose a bed is formed 
having raised sides. In this are placed joists, and 
on these iron plates are fixed steam-tight, so as to 
form a floor on to which the mudis run. The ex- 
haust steam of an engine, or steam direct from the 
boiler, is sent into the space beneath the iron floor. 
By such an arrangement the manuré can never be 
overheated, as it will rarely attain a temperature of 
120° Fahr., ee ot the volatile matters are 
not driven off. e mud requires occasionally to 
be raked to expose a fresh surface to the floor. 
This plan is inexpensive, gives little trouble, and 
an area of 1000 square feet-will produce about 1 ton 
to 1} tons of manure in 24 hours, from mud con- 
taining 10 parts of water to] of solid. Modifica- 
tions of this mode have been proposed, by which 
hot air is allowed to pass over the drying mud, so 
that the upper and lower surfaces may be simul- 
taneously dried, Any offensive vapour produced 
can be carried off by means‘of a flue into the chim- 
ney of the boiler furnace. 

ntly, two patents have been taken out, in 
both of which mechanical arrangements are em- 
ployed to facilitate the drying, and, at the same 
time, to pulverise the manure. ‘The Phosphate 
Sewage Company have adopted Milburn’s, and the 
Native Guano Company chosen Gibbs and 
Borwick’s plan. Both methods depend on the use 
bd hot or tye such send the arian com- 
ustion of coal, but the le of using the hot gases 
essentially differs. 

Milburn’s machine, of which a brief notice has 

already appeared in our columns, has recently been 


into operation at the Borough Works, 
Poicoster. It consists of a bed or floor formed of 


iron plates, which are heated by a fire placed under 
the wet or feeding end. The fire is covered by a fire- 
brick arch, which terminates in a bridge in which are 
suitable openings to allow the flame to pass through, 
and thence beneath the iron drying floor. Covering 
ee ana cag any excess of 
heat playing upon the floor, consequent damage 
to the mud. ‘Onn the floor is placed a frame (ex- 
tending nearly to the length of the floor), to which 
is fixed: a series of transverse bars, the edges of which 
rest on the floor, and act on scrapers. On the top 
of the frame are a number of vertical slits, about 
three on each side, in which crank pins work, the crank 
being attached to suitable gearing at each side of the 
machine, all being arranged so as to revolve to- 
ther. The vertical slits are equal to the full 
ength of the stroke of the crank, so that for each 
stroke the frame moves to and fro, and the trans- 
verse bars scrape the whole of the bed, and keep 
the mud from caking. On the top of each vertical 
slit a movable block is fitted, which is adjusted by 
a screw, and serves to shorten the slit, As the slits 
are contracted, lift is given to the frame at its back- 
ward motion, when the scrapers pass over a portion 
of the mud. At the return stroke each scraper 
passes a portion to the next scraper, and thus the 
mud travels through the whole length of the plate, 
until it comes: off at the end in a dry and pul- 
verised state. Between the scrapers, and fixed 
to the movable frame, is another series of trans- 
verse bars which serve as pulverisers. They are 
fixed above the plate or floor, but do not touch it. 
For example, at or near the wet end they do not 
approach nearer to the plate than 1} in. ; each suc- 
cessive’ bar, however, comes down closer, until the 
last one, at the delivery or dry end, almost touches 
the plate. By these means the pulverisation of the 
dried mud is effected. In addition to these pul- 
verisers, which travel with the frame, others. of a 
stationary kind are employed. Transverse bars are 
fitted to the side of the machine, carrying a series 
of prongs, which assist to break up the dried mud. 
In drying, the hot air from the fire, after passing 
under the floor, returns over it, with the vapour, 
the latter being conveyed by a flue to the engine 
chimney. 

Gibbs and Borwick’s machine, at work at the 
Native Guano Works, Crossness, is constructed on 
identical principles with the above, the form and 
mechanical arrangements, however, differing. In this 
case there is employed an iron cylinder, into which 
the mud is introduced. Here it is kept stirred up by 
revolving scrapers, and in the course of ing it is 
gradually pulverised. The heat is afforded by a 
furnace placed beneath the cylinder, and the hot air 
from it is conducted so as to pass twice over the 
drying mud. As in Milburn’s machine, the feed of 
mud and exit of dried manure are-at opposite ends, 

The trials we have witnessed of these machines 
afford for the present no results from which accu- 
rate data can be given. At Leicester some mtd 
that had long laid in the open air was mixed with 
water, and used for experiment ; but as no note was 
taken of the proportion of water to solid, the esti- 
mates formed are destitute of any value. Precisely 
the same remarks apply to the present trials of 
Gibbs and Borwick’s machine. The mud used had 
been reson made into a solid cake by bein 
passed through a Needham press. We await wit 
interest a really trustworthy experiment with both 
machines—that is, an experiment from which the 
cost, time, &c., required to dry one ton of mud con- 
taining 9 or 10 parts of water to one of resulting 
solid can be accurately determined; and until this is 
done the value of each invention remains practically 
untested. 

Another and highly important point must also be 
borne in mind. It is the amount of loss of am- 
monia and nitrogenous matter caused by each 
method, At Leicester the dried manure smelt 
strongly of ammonia, indicating a loss of that 
valuable constituent of sewage. At Crossness the 
air escaping from the chimney of Gibbs and Bor- 
wick’s ine afforded a strong smell of burnt 
bones, indicating a loss of albuminous matter. 

We trust that the tees of these sewage dry- 
ing machines, and the companies employing them, 
wih tose in mind that simple drying is not all that 
or ot tina pee i He on er popu 
of nitro, any form, drying may be worse 
than ms al Fechans with a perception of this fact 
General Scott has with boldness dismissed all ideas 





of producing a ‘‘manure containing valuable fertilis- 





ing p ies,” as, taking the bull by the horns, he 
burns the mud, producing only a valuable cement 
by his process. 





ANIMAL CHARCOAL. 


In the old method of manufacturing animal 
charcoal by calcination, the charcoal only is ob- 
tained, and all the mpg! 4 roducts which are 
disengaged by the action of the heat is lost. These 
products, however, are rich in nitrogen, and are 
capable of rendering great service as manure. The 
trials which have been made to collect them have 
failed, because their value was less than that of the 
fuel necessary to obtain them. But this value has 
increased, and the growing demand made by agri- 
culture for sulphate of ammonia, and for all manures 
rich in nitrates and phosphates, coupled with the 
rise in price of these products, have led MM. 
Dunod and .Bougleux, manufacturers at Auber- 
villiers, near Paris, to substitute the process of the 
calcination of the bones in pots for one of burn- 
ing them in vessels from which all the ammoniacal 
and oily products driven out can be collected. 
Their method also decreases the losses incurred in 
manufacture, An interesting op on the subject 
has lately been presented to the Society for the 
Encouragement of National Industries by M. 
Barral. 

The bones, on their arrival at the works, are first 
of all sorted, by which the foreign bodies are re- 
moved, and certain classes of bone are set on one 
side for special p The mass is then thrown 
into a crushing mill composed of two large cylin- 
ders provided with teeth, and between which the 
bones are crushed as the cylinders revolve. After 
crushing the bones are placed in boilers with water, 
and they are submitted to the action of steam to 
extract the grease from them, which is collected, 
purified, and sold at about 35s. per cwt. 

After the grease has been extracted, the bones 
are thrown into heaps to dry; the temperature of 
these heaps rises to 140 or 160 degrees Fahr., and the 
mass gradually ferments, with the result of pro- 
ducing a vast number of maggots. When dry 
enough the bones are screened, and the pieces 
— through the screen are used for making 

me powder, which is afterwards reduced to 
different degrees of fineness by being ground, and 
then passed through sieves. At the present 
time from 1100 to 1600 tons of bone powder of all 
classes are made at the works of MM. Dunod and 
Bougleux, and it is sold as manure to agriculturists 
atthe rate of about 7/. per ton. Analyses show 
an average of 4 per cent. of nitrogen, and 40 per 
cent. of phosphate of lime in this manure. 

The carbonisation of the bones is conducted in 
retorts, similar to gas ‘retorts, and when the burn- 
ing is finished, the contents are drawn wto iron 
vessels, where they are cooled, and the retorts are 
charged afresh. ‘The gases which escape during 
the process pass through a condenser composed of 
ten vertical tubes, which lead upwards to ten others, 
through which a downward circulation is main- 
tained; the tubes being cooled by water. After 
condensation the gases are passed through a 
scrubber, where they are washed, and finally are 
led back to the retort benches, to calcine the new 
charge. About 7.5 cubic feet of ammoniacal liquor 
is obtained from 1 ton of bones, and this is charged 
with an empyreumatic oil, which is separated by de- 
cantation, and forms an article of commerce. The 
liquor from the condenser measures from 8 to 
12 degrees density on Baume’s aerometer, and that 
in the scrubber from 7 to 8 degrees. All this liquor 
is collected in tanks, mixed, and then pumped into 
one of Mallet’s apparatus for the manufacture of 
ammonia by the lime process. The ammonia pro- 
duced is placed in sulphuric acid, and the quantity 
of sulphate of ammonia obtained varies from 15.5 Ib, 
to 17.5 lb. for each 2201b. of bones burnt, and 
about 80 tons of the finished material is produced 
annually from the works. 

The total quantity of charcoal made by MM. 
Dunod and Bougleux at Aubervilliers amounts to 
3000 tons a year. ‘The entire production of the 
establishment may be divided as follows : 

1. The coarse charcoal, employed for filters and 
sugar factories. 

2. Medium sizes for refineries. 

3. The empyreumatic oil. - 

4, 'The bone fat. 





5. Impalpable black for pigments and blacking 
6. Charcoal for manure. 
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7. Superphosphate of bones and charcoal for 
manure, that is a mixture of bone dust and charcoal, 
treated with sulphuric acid, 

8. Bone powder for agricultural ee te 

9. Sulphate of ammonia, and finally the blanched 
bones for cupellation, and vitrified bones used in 
the manufacture of opal glass, 


NORTHERN PACIFIC RAILROAD. 

Sreapy progress is being made in the construction 
of this second great through route across the North 
American continent, As is pretty well known, 
the Northern Pacific commences at Duluth, in 
Minnesota, and terminates, or rather is to terminate, 
at Puget Sound, on the Pacific Coast; and the line 
is now completed to the Missouri river 452 miles 
west of Duluth, so that since the spring the under- 
taking has been carried westward a further distance 
of about 200 miles. Trains have been running daily 
between Duluth and the Red River since April, and 
this month the service has been extended to the 
Missouri, the necessary rolling stock having been 
—— for the purpose. The Northern Pacific 
1as been commenced at both ends, a small section 
of 25 miles having been for some time in operation 
on the Pacific side in Washington "territory. It is 
also expected that 40 miles more of track will be 
completed on the Pacific side before the close of the 
season, so that the autumn of 1872 leaves the 
Northern Pacific with somewhere about 517 miles 
of line suitable for the passage of trains, or one- 
fourth (and rather more than one-fourth) of the 
whole distance which has to be completed, It may 
be said that this is no great result for American 
energy to accomplish, but it must be remembered 
that some time has been consumed in making surveys 
and deciding on the best route to be followed 
through the forest region; and all things con- 
sidered, the progress which has been achieved 
must be satisfactory to the directors and share- 
holders. Besides the actual constructive opera- 
tions which have been carried through, the work 
of surveying the line across the continent has 
been vigorously proceeded with. The exploring 
soma have had to encounter, and even to fight a 
ew Indians, but they have carried their surveys 
successfully to the Yellowstone river. The survey- 
ing groups which have thus penetrated to the 
Yellowstone were accompanied by an escort of the 
Fifth United States cavalry, comprising 537 men 
and 34 officers, under the command of General 
Stanly. The entire expedition, including Indian 
scouts, teamsters, and railroad engineers, numbered 
757. As we learn from a report drawn up by Cap- 
tain Kellogg, straggling parties of Indians appeared 
on two or three occasions upon the flanks of the 
advancing column, and fired upon the troops, pro- 
bably with the hope of creating a stampede, which 
would enable them to capture or steal horses and 
mules, They were easily driven off in all cases 
without serious fighting, and without any loss on 
the part of the escort. The expedition ascended 
the valley of the Heart river, a tributary of the 
Missouri, and followed the valley of O’Fallon’s 
Creek to the Yellowstone. The mouth of Powder 
River was reached August ]8, and at this point a 
salute was fired, and the expedition prepared to re- 
turn eastward. The return march was made at the 
rate of four or five miles per day, so that tlie en- 
gineers were enabled to make careful surveys, and 
map out the line across the section of country dealt 
with, which involves a distance of some 235 miles, 
A practicable and excellent route was found without 
any difficulty for the great iron road, and without 
any serious divergencies from a straight line. The 
river valleys along which the road will mainly run 
were found to be uniformly fertile, and the “ bad 
lands,” which are represented on most maps as 
covering a large part of the region traversed, were 
almost wholly avoided by the route followed. Grass 
was found in tolerable abundance all the way from 
the Missouri to the Yellowstone, and good water 
was met with at convenient intervals along the 
march, Extensive beds of lignite and semi-bitu- 
minous coal were also passed at intervals for a 
distance of 150 miles. ‘Timber exists in consider- 
able quantities, consisting mainly of oak, ash, and 
cotton wood. 

With regard to the general prospects of the 
Northern Pacific Railroad, it may be observed that 
the portion of the line already in operation has a 
large and increasing local traffic. 

River at Moorhead, and from Glynden, 11 miles 
east of the Red River, a new line is being constructed 
northwards up the valley to Pembina, where it will 
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Panis, Nov. 19, 1872. 
APPARATUs For Heatine By Gas ' 
M. Wresnece, constructor of gas apparatus at Paris, has 
made some improvements in the gas furnace of M. 
of Geneva, and has so far simplified it that its use is 
rendered at once more easy and less costly. There are, in 
numbers of small workshops, the new furnace of M. Wies- 
negg in use, which render very good service. It is of small 
ao ar kate poms be heart aa Aa grammes of 
in an a very small consumption of 
gas. The following remarks on the new apparatus are 
taken from the Bulletin de la Société d’ The 
heating apparatus proper, consists of six burners of bronze, 
fixed on a box to which is led the air and gas which are to be 
mixed. his box is divided horizontally into two compart- 
ments; the lowest of these chambers is annular, and re- 
ceives the gas which passes into the burner through little 
conical nozzles, whilst the air enters the upper compartment 
direct, and thence to the burners. The gas is regulated by 
means of a tap on the supply pipe, on which is mounted a 
smal! gauge. The air passes into the box, through a valve 
formed of a dise pierced with three openings co 
to three holes of the same diameter formed in the bottom of 
the box. A lever connected with the valve serves as a 
regulator for the supply of air. ‘The burners are bent round 
at the ends, in order to give a curved direction to the flame, 
and to mingle the gas more intimately with the air coming 
from the outside of the burners. The flame heats a crucible 
carried upon a cylinder of fireclay, and a small cast-iron 
chamber is placed beneath to receive the melted metal in 
case of an accident happening to the crucible. After the 
crucible has been heated, the gases circulate around the out- 
side of an envelope surrounding it, and then pass into an 
ordinary chimney, or through a stove-pire uptake. The 
simplicity in the means of regulating the air and gas, the 
helicoidal movement given to the flames, and the arrangement 
employed for receiving the cast metal in case of accident, 
are the chief modifications introduced by M. Wiesnegg to 
M. Perrot’s furnace. By the new arrangement there is no 
fear of injury to the furnace in the event of a crucible being 
fractured, and the metal lost. Moreover, the price is greatly 
reduced, and brought within the means of the individual 


workman. 


from Fort Garry. It commands 
freight and travel of the British settlements in 
Manitoba, and also of the Hudson’s Bay ey a 
it will also be an outlet for a large portion of 
grain grown in Minnesota. The company may be 
said to have further secured the traffic of the Upper 
Missouri with all the Government tran tion in 
the north-west. A few miles beyond the point 
where the great line strikes the Missouri, the river 
bends to the westward, and it is navigable 
for steamers for 1000 miles of waterway from the 
railroad crossing to Fort Benton, at the foot of the 
Rocky Mountains, in,;Western Montana. Nearly 40 
steamers are said to have been employed during a 
single season in the trade of these upper waters. 
On the opening of navigations in April, 1873, there 
will be direct communication east and west by rail 
and river from Lake Superior in longitude 92 
degrees, to the populous districts in Western 
Montana, in longitude 110 degrees. From this 
point westward the line will have to run about 
400 miles through the passes of the Rocky Mountains 
to that portion of the Columbia river which is 
navigable to the Pacific. ‘It is clear, of course, 
that the passes of the Rocky Mountains are the 
portion of the great road upon which the heaviest 
obstacles will occur; still, even supposing that the 
Northern Pacific were never completely carried in 
one unbroken line from Duluth to Puget Sound, 
there is little doubt that it would command a good 
local traffic by degrees in Dakotaand Montana. And 
then the Northern Pacific hasits land grant to fall 
back upon. 

The completed sections of the road entitle the 
company to about 10,000,000 acres of land, granted 
by the United States Government, or rather by the 
United States legislature, in aid of the mighty 
work. Contiguous land belonging to the Govern- 
ment, and also about 10,000,000 acres in extent, 
will be rendered saleable and available by the con- 
struction of the line. The lands are situated on 
each side of the line, and they are stated to be well 
adapted for farming purposes ; at any rate, settlers 
have already applied for some’250,000 acres. Next 
spring it is expected that English settlers will begin 
to flow in upon the Northern Pacific land grant 
in earnest. One English agricultural colony alone 
has secured a tract of 185,000 acres bordering on 
the line, and situated in Clay county in Minnesota. 
The intended settlement is to be named Yeovil, 
after the old West of England town, from the 
neighbourhood of which the bulk of the members 
of the colony will set out next year. The directors 
of the Northern Pacific promise to make an honest 
effort, or rather an honest series of efforts, to render 
the lot of the settlers upon the company’s lands as 
comfortable as possible. ‘Thus reception houses 
have been built for the free accommodation of in- 
tending settlers and their families while they are 
engaged in selecting their farms. One of these re- 
ception houses has been erected at Duluth, another 
at Brainerd, where the road crosses the Mississi 


Tue VELOCE. i 

We find in the “Annuaire de la Société des Anciens 
Eleves des Ecoles des Arts et Métiers,” a description of a 
vehicle intended for the transport of the personnel of inspec- 
tion and maintenance of railways. This vehicle, known as 
the “ yéloce,” was built by a French engineer, M. Michel, 
who has already supplied more than four hundred to dif- 
ferent Russian railway companies. The floor of the véloce 
is of birch, and is carried on two pairs of cast-iron wheels 
mounted on cast-steel axles of very small diameter. The 
driving wheels are behind, and the driving axle carries a 
pinion intended to transmit the motion. To this end the 
floor carries between the wheels a frame, or rather a double 
frame of angle irons, in which is placed at its upper part a 
driving shaft, worked by two levers, forming with each other 
an angle of 90 deg. In the middle of this shaft is a toothed- 
wheel gearing with an intermediate wheel, which communi- 
cates motion to the pinion before mentioned. The whole of 
this gearing is protected by a sheathing. Metal foot-pieces 
fixed to the platform receive the feet of the operators, and 
serves as points d’appui. 

The floor between the forward wheels carries a seat with 
arms and back, and accommodates four passengers. The 
handle of a brake is placed close to the seat, and with it 
the vehicle can be placed under complete control, The for- 
ward wheels are protected with guards of sheet iron. This 
apparatus, which has been employed for a number of years, 
can be driven for nine miles by one set of men. The speed 
attained is about 15 miles an hourefor a vehicle weighing — 
about 34 tons, and carrying six people. When a train ap- 
proaches, the véloce is taken off the rails, the train passes, 
and the vehicle is again placed on the rails, and proceeds. 
The approach of trains is often announced to the passengers 
in the véloce before it appears in sight, by the vibration 
produced upon the rails and transmitted to the vehicle itself. 
Similar carriages have been used for very many years upon 
English railways. 

Sarery Brakes ror Mixes Anp Hoists. 

The latest of many inventions for safety brakes for 
hoists, founded on the principle of substituting metal rods 
for timber and exerting sufficient friction 
them to arrest the cage without injury, is that of M. 
Rouen, In its present form it is not applicable for mines, 
since it has not yet been adapted for iron guides. But it 
may perhaps be usefully employed in hotels, waréhouses, 
factories, &c., where hoists are em , M. Hatore dela © 
Goupillitre, Engineer-in-Chief Mines, has lately re- 
ported favourably upon this invention of M. de Salva, 


Mississippi, 
and a third at Glynden, in the Red River valley. 
There is a charm about these great trans-continental 
lines which no other railways possess, ‘The capi- 
talists, engineers, and workmen who devote their 
resources, their energies, and their labour to the 
construction of the Northern Pacific are not only 
developing a mighty road of iron, but they are also 
building up powerful future communities, and pro- 
viding homes for generations yet unborn. 


Tue Raysome Process.—In its latest and most improved 
form, Apeenite, as Mr. Frederick Ransome has recently named 
his artificial stone, is finding an extended and varied appli- 
cation. Its suitability for building purposes is now being as 
generally acknowledged as it has oan thoroughly proved, 
and the ease and cheapness with which ornamental work can 

P in i e it an invaluable building material. 
Of late the attention of capitalists has been seriously called 
to it in America; and although a number of indirect causes, 
which we need not stop to enumerate, have helped to dela 
its extensive henge meen vd Nae on A now 
and the works, which are uci stone, are fully 
oceupied, whilst others in ~wuleusguinel the United States 


will be shortly started. In that country a penne Se 
awaits the process, because it affords a means of ing 
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building material in unlimited quantities, and at a low pri may briefl the chief features of the ; 
st the mock olsbocnts caaeamaaliitens ba Srokend The cage, guided in its -movement ‘by two iron Pistores 
te rapt bie er negate oe nly or ag mc eB her carries two pairs of eccentrics, each of them in contact 
design and execution of the original models, from which any | with one side of the -pieces. .Two parallel bars, carried 
number of copies can be produced. An occasion for the use | hy 4 cross piece, to which is fixed the suspending ring, 
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arrangement is easily understood. If 
springs, forcing forward the eccentrics, 
contact with the [-guides, and these, from 
to them, make such an abutment that 
friction is produced to render any sliding im- 
possible. In the earlier apparatus of M. Salva, the eccen- 
tries and the cage were connected rigidly with each other. 
He has recently made this connexion by means of springs, 
intended to deaden the shock due to the force developed by 
the cage in its short fall between the moment of rupture 
and the engagement of the eccentrics with the guides. 
Experiments made at Rouen with this safety brake have 
given satisfactory results. The price of the apparatus is 
about 17/., with a power equal to stopping 2.5 tons. 





FOREIGN AND COLONIAL NOTES. 
Canada Southern Railway.—The locomotive is rapidly 
Seuthezn Eailvay.. ‘The work of track-la oy powders 

uu way. work o! - is 
at the rate of 14 miles per day. ° . 

Illinois Central Railroad.—It is stated that the Illinois 
Central Railroad Company is about to build a new freight 
Rt at Dubuque, Iowa. The building will be 55 ft. wide, 
ft. long, one story high, except for a space of 40 ft. 
where it will be two stories in height. The second story will 
be used for offices. 


American Steam Navigation.—Messrs. W. Cramp and 
Sons, of Philadelphia, have launched the Ohio, the second 
steamer built by them for the American Steamship Com- 

ny’s line. The Ohio is built on the same model as the 

ennsylvania, which was launched by Messrs. Cramp in 
A Each of the two steamers is 355 ft. in length, and 
their draught will not exceed 20 ft. 6 in. in fresh water, with 
coal bunkers full and a dead weight — of 1740 tons, or a 
measurement cargo of 3854 tons. average speed is 
to be 114 knots per hour, on an bw £2 consumption of 
40 tons of coal per 24 hours. The propelling power is fur- 
nished by an independent compound vertical direct-acting 
surface-condensing engine of the following dimensions : 
High-pressure cylinder 57 in. in diameter, low- ure 
cylinder 90in. in diameter, both 4ft. stroke. The Pennsyl- 
vania, the first steamer to which ellusion has already been made, 
is ey, approaching completion. Her engines are not yet 
in place, but the main propeller shaft has been put in posi- 
tion. Itis expected that the Pennsylvania will be ready 
for sea early next year. The Indiana and the Illinois, two 
remaining ships of the line, are receiving their plating. The 
Indiana will be launched towards the close of next month, 
and the Illinois in February, 1873. : 

The Lachlan Swamp.—The Sydney (N. 8. W.) municipal 
council has voted 30001. for the cdr At of Zi aunk- 
ment at the Lachlan Swamp. The object of this embank- 
ment is to back up the waters of the swamp, and thus to 
conserve them as much as possible. The em' t will 
be rather more than half a mile in length. It will be 20 ft. 
wide at the top, with sides sloping at an inclination of 3 to 1, 
and it will be constructed of sand faced with turf. A number 
of men, under the direction of the Sydney city engineer, are 
busily engaged upon the work, which will be completed by 
the of this year. 3 


Progress at Monte Video.—The authorities of Monte Video 
have approved the plans of the Pando Railway, and at the 
last dates it was expected that the works would be shortly 
commenced. Two lomnailen, twelve carriages, and 400 tons 
of railsare on their way out. The enterprise, it is stated, 
is being carried out by Messrs. G. Lloyd and Co. The dry 
docks of the Baron de Maua are approaching completion, and 
they are stated to surpass anything of the kind in South 
America. The business of the Monte Videan Gas Company 
has greatly increased in consequence of pipes being now laid 
down in the more populous suburbs of Monte Video. 


British Columbia.—Mr. B. W. Pearse, C.E., who is one of 
the oldest public officers in this province, has been appointed 
engi to the Public Works t of the Dominion 
of in British Columbia. Mr. Pearse entered the 
service of henge «oy kage, = Foes as assistant 
engineer, and he m steadily emp in the Depart- 
ment of Lands and Works up to the ¢ time. Mr. 
Sandford wee C.E., and party, arrived at New West- 
minster on the 4th ult, having arrived overland from the 
Dominion of Canada, or rather from the more settled parts of 
that vast quarter of the world of which British Columbia 
now forms an integral part. With respect lo their overland 

i . Sandford cme party express themselves de- 
Tighted with the favourable character of the route by way of 
the pson. route 
followed by Lord Milton and Doctor Cheadle in 1864 was 

The weather was fine, and the party ex- 
comparatively little discomfort. The peony of 

. Sandford Fleming and his friends had reference, of 
course, to the Canadian Pacific Railway. 

Chilian Coal.—In consequence of the late unexampled rise 
in the price of coal, consi le interest is being taken in the 

of the carboniferous deposits of Chili. Success- 
ions have been made in various districts in the 


ful 
south, and some companies have been formed for the purpose 
of wetking the valusble scams which have been discovered. 


River —The fleet of the 
com: is at present amall, but it is, nevertheless, an 
efficient one. It ‘our serew Bteamers, the engine 


; | way have been surveyed. 


ficial statecoont sha 719,967. Kas Boon expensed on pel 
o t on 

works and i For. this sum 550 miles of rot erm 
12 miles of railway have — iles of 


way surveyed, contracts for 254 miles have been let, 
wniles are in course of construction. A great 


Railways in Persia.—The Persian authorities have been 
negotiating with a combination ted by Baron Reuter, 
of telegraphic fame, with reference to the construction of 
railways in Persia. It is stated that the necessary capital 
will be forthcoming provided the Persian Government will 
guarantee interest at the rate of 5 per cent. per annum. A 
— has also beeri submitted to the Persian Government 
or the working of mines, and another for the ion of 
a mercantile steam navigation service, somewhat on the 
model of the Austrian Lloyds. 

The Fives-Lille Company.—This company, which took 
over the old undertaking of Parent, Schaken, and Co., has 
declared a dividend of 37. 8s. per share for 1871; of this 


dividend 11. 4s. per share was paid November 2, 1872, 11. 4s. gt 


per share will be paid May 1, 1873, and the balance will be 
paid by a bond of liquidation. 

Western Union Telegraph Company.—This undertakin 
dates from the consolidation of the United States, the South 
Western, and the American at age Companies, in 1866 ; 
and the net profits realised during the six years ending with 
June 30, 1872, inclusive, amounted to 17,116,694 dols. Of 
this sum, 4,856,879 dols. were distributed to the stockholders 
in dividends, and 1,898,402 dols. were disbursed for interest 
on the company’s bonds. The balance of 10,861,413 dols. 
was expended in the construction of new lines, the erection 
of additional wires, and the purchase of telegraph property. 


Taranaki Iron Sand.—An attempt has been made to smelt 
this New Zealand iron sand at Mr. Vivian’s foundry. The 
metal was made to run successfully. If the iron sand can 
be turned to account, it will be another point gained in New 
Zealand colonisation. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow. Pig-Iron Market.—Since last report the price 
of Seotch pig iron has shown a gradually drooping tendency, 
caused by the uncertain appearance of the money market, 
andsome realisation on the part of recent holders” The 
amount of business doing is not large, buyers and sellers being 
extremely cautious. There is, however, if anything, a little 
more desire to operate; and as the price has receded con- 
siderably, and is now at a point which is forcing large parcels 
to be taken out of store, there iz a probability of a little more 
animation. The quotation for warrants is relatively lower 
than the prices of pig iron in the hands of the makers, an 
also below the point at which iron can be brought in from 
Middlesbrough and other districts. The closing quotation 
yesterday was 90s. per ton cash sellers; buyers offering 
87s. 6d. The rolling mills continue rather slack, without any 
prospect of immediate improvement. The foundries are also 
uiet, and busily occupied in working off old contracts. 
Maker’s iron has also undergone a reduction during the last 
few days, the highest quotations for No. 1 iron being 130s., 
and for No. 3 generally 105s. Many firms are well sold, 
and have difficulty in making prompt delivery. Last week’s 
shipments were 11,440 tons as a ainst 16,820 tons in the 
corresponding week last year, and thus the total increase for 
the year is now very far below what it was three or four 
months ago. No business has been reported to-day ; sellers 
89s. cash, buyers very shy. 


The Dispute in the Engineering Trade.—Before time 
arrived for putting the threat into actual effect regarding the 
lock-out in the Glasgow and Clyde engineering shops, the 
employers, whose men were then on strike, offered to submit 
the question in dispute to the decision of an arbiter mutually 
appointed. This proposal was declined by the men, who pre- 
ferred to have a conference of representatives of the two 
parties in the dispute. After the lapse of two or three days, 
the employers agreed to this proposal, and the conference 
accordingly took place yesterday. After a long sederunt, 
the employers offered to concede the 6 a.m. to 5 p.m. arrange- 
ment as, desired by the men, on condition that the latter 
would submit to the reduction of three hours’ wages 
week ; but the workmen’s representatives could not bind their 
constituents to such an arrangemenf, and the conference 
broke up without any mutual understanding being arrived 
at. Themen say that there are 34 firms in Glasgow who 
have conceded both the time and wages questions, in addition 
to others at Port-Glasgow, Greenock, &c. ; and it seems that 
men are much in demand in other towns, and uentl 
many are leaving Glasgow to seek work elsewhere. It is 
feared that when the dispute is terminated, the employers 
who allowed their men to go on strike will have very short 
shop rolls to take in hand with the work which is now 
standing. 


Edinburgh Museum of Science and Art.—The building for 
the Edinburgh Museum of Science and Art is now assuming 
such a condition as to enable one to form something like an 
opinion of its merits as an addition to the street architecture 
of “ Modern Athens,” and of its fitness for the scientific pur- 
Pond which it is intended. The east ying has n 

i and occupied for a considerable —— time, and 
the shell of the central portion is now wellnigh com 
but before the builder's work is quite gy ge probably 
eight or nine months must elapse. - When west wing— 
repetition of the east wing—is completed, the building will 








d | at Garriongill Coal Works, for his 
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on of the building is estimated at 30,0007. It may be 
ed that the building was originally designed by the 

te Captain Fowke, R.E., and that like most other public 
| in Edinburgh, the museum is being erected at the 


Pet gn th a Gane t Revius ~ 
y the ‘6 ‘e Wilson, ius Pro- 
fessor of Technology—the museum now includes the natural 
history collection belonging to the University of Edinburgh. 
Altogether, when it is wholly completed, the museum will 
certainly be one of the most valuable educational institutions 
in the kingdom, and it is to be hoped that its usefulness will 
be turned to the fullest account by re-instituting the pro- 
fessorship of technology, and placing it in a man of largé 
views and extensive and varied scientific attainments. 

Schiele’s Ventilating Fans at Rosehall Colliery.—Mesers. 
Addie, of Langloan Iron Works, near Coatbridge, have been 
the first to introduce into Scotland the system of mechanical 
ventilation as applied to coal mines. They have lately had 
erected at Rosehall Colliery a pair of powerful fans on the 
He ar of Schiele’s patent. The fans are driven by two 

orizontal engines, of 12-inch cylinders, the motion being 
iven direct trom the flywheel, and they are worked alter- 
nately, night and day, for a fortnight ata time. They mea- 
sure 5 ft. in diameter, and are driven at a speed of 600 revo- 
lutions per minute, the amount of air sent out by the fans 
per minute oe less than 83,000 cubic feet. The total 
cost of the whole apparatus—fans, engines, boilers, &c.—is 
only about 7002. 


Death of Mr. John Robertson, Shipbuilder.—Mr. John 
Robertson, late shipbuilder in Gr k, died at Dunoon, 
last week, at an advanced age. The deceased gentleman was 
well known in Greenock and on the Clyde as a most eminent 
designer of steam and sailing vessels, and many of his models 
plying at present on the river, such as the Gael, Kintyre, 
Sultana, &., are recognised as being very fine specimens of 
marine architecture. Mr. Robertson was for many years 
manager in the shipbuilding yard of Messrs. Caird and Co., 
and subsequently he was senior partner of the late firm of 
Robertson and Go., shipbuilders, Greenock. He was held 
in much esteem by a numerous circle of friends. 

Royal Scottish Society of Arts—Prize List.—The Society 
of Arts prize list for last session has just been issued. The 
following are among the awards: To Dr. Stevenson Macadam, 
F.R.S.E., for his paper and researches “On the Relative 
Photogenic Values of Vegetable, Animal, and Mineral Oils, 
and of Coal Gas;” read, and profusely illustrated, on No- 
vember 27, 1871; the Brisbane prize, value ten sovereigns— 
to Dr. Macadam for “Experiments and Investigatfons de- 
tailed in his paper on Water Sup ly ;” read on 8th January, 
1872; the Socicty’s silver medal, value five sovereigns—to 
Edward Elmslie Sang, C.E., for his “ Description of a new 
Tool-holder for the Slide Rest ;” read on 22nd January, 1872 ; 
a Keith prize, value five soverei to John Scott, manager 
“ Apparatus for Working 
Railway Switches,” described by David Landale, Esq., C.E., 
and illustrated by models, on 8th April, 1872;.a Keith prize, 
value five sovereigns—to Thomas Stevenson, C.E., F.R.S.E., 
for his papers on an “ Intermittent Light for Li hthouses,” 
and on.‘ Composite Coloured Glass Plates,” and illus- 
trated on 8th April, 1872; the Society’s silver medal, value 
three sovereigns—to Alexander Leslie, C.E., for his paper on 
“The Water Supply of Berwick,” read on 22nd January, 
1872; the Society’s honorary silver medal—to Thomas ©. 
Archer, F.R.S.E., Ditector of the Museum of Science and 
Art, for his paper “On the Ingenuity displayed in the 
Manufacture of German Toys,” read and profusely illustrated 
on 26th February, 1872; the Society’s honorary silver medal 
—to Robert M. ot ey. Ph. D., F.R.S.E., for his “ De- 
scription of a Simple Way of Showing the Motion of Waves 
on the Surface of a Liquid,” read and illustrated by means of 
the lime light on 11th March, 1872; the Society’s honorary 
silver medal—to David Gibb, Medical Officer at the Monk- 
land Iron Works, for his “ Description of the Ferrie Coking 
Blast Furnace, as in Use at the Monkland Iron and Steel 
Works,” read and illustrated by n 8 speci and 
drawings on 25th March, 1872; the Society’s honorary silver 
medal. 


Wuurr Brass—We are happy to be able to testify to th® 
inereasing use of the white brass of Mr. P. M. Parsons» 
notices of which have appeared from time to time in 
our columns. One special and recent bo geom of this 

loyed by Messrs. 
Moser and Co. for the manufacture of horse-shoe nails, 
described by us on page 270 of our present volume. The 
white brass was the only material which they found suitable 
for bearings, after numerous trials. At the same time the 
use of the metal for locomotive bearings is being largely in- 
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Mazssrs. OswaLp axp Co.—An extensively-attended meet- 
ing of the creditors of Messrs. Oswald and Co., shipbuilders, 
ironfounders, engineers, and iron manufactures, of Sunder- 
land, was held on Wednesday, at Newcastle, under the 

residency of Mr. James Withen, ironmaster, Leeds. The 
Fiabilities ‘were fumoured to be about a quarter of a million. 
A statement of affairs was submitted to the meeting showing, 
as the result of the revised estimate of assets an liabilities, 
a considerable surplus after paying the creditors twenty 
shillings in the pound. For the purpose of the meeting, the 
committee of inspection had obtained valuations which were 
of a most satisfactory character, and it was admitted that one 
of the most effective modes of realising the property might 
be through the formation of a company or companies to take 
up some or all of the works. After a lon discussion reso- 
lutions were passed for the liquidation of the estate out of 
bankruptcy. An immediate discharge was granted to Mr. 
with whom the creditors ex, much eympathy 
and a special resolution was authorising the trustee, 
with the sanction of the committee, to treat with any com- 
pany or companies for an early sale of any portions of the 
properties. 
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THE NORTH SEA SHIP CANAL, 
(Continued from page 341.) 

Tux scaffolding for the transportation of the blocks of 
beton was much endangered in the commencement of the 
works by the frequent shifting of the sand. This scaffolding 
consisted originally of a line of piles on each side of the 
wall line, and supporting a railway. During stormy weather 
the sand around these piles was washed away, causing them 
to lose all support, and a portion of them had frequently to 
be renewed. In order to secure a better foundation for 
the piles, cast-iron piles were tried, but these did not 
answer; and during :the.storms in the autumn of 1869 
the whole scaffolding was lost., It- was then decided to 
place the lines for transportation directly upon the finished 
portion of the walls, and to make them accessible from the 
high coast by inclined planes worked with ropes. Lowering 
atidiplacing the blocks is effected at the forward end of the 
wall only by means of movable frames which, placed upon 
the upper surface of the walls, project about 39 ft. beyond 
their face. Although one of these scaffoldings called the 
Titan, was thrown from the northern wall by the storms of 
October, 1870, they have nevertheless been kept exclusively 
in use, and the accident referred to gave valuable experience 
in making the new scaffolding which replaced the one lost. 
Its upper part is formed, as shown in Fig. 7, of a movable 


Fic. 7. 





of 1.80 cube yards, and*are placed in a dry state 
mill; water is then added in quantities of 33 
the outer, and 40 gallons for the inner blocks. The q 
lity of the sand used leaves much to be desired ; it is clean, 
but too fine, and not sharp, and additional care is therefore 


iN 


taken that cement of the best quality only is used. . Ac- 
cording to the conditions of contract, the.cement must be 
finely ground, and its weight must not be less than 2400 Ib. 
per cube yard. Each load delivered is tested as follows: 
the cement is formed, without any addition. of sand, into 
small blocks of a suitable form which, after 40 hours, 
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supported from above by tie-rods; the crane is counter- 
balanced by the steam-engine and boiler. The whole 
apparatus stands upon a frame mounted upon rollers, 
and into which the lines for transportation are carried in 
such a manner that the wagons with the blocks of beton can 
be brought below the crane; they are then attached to the 
winches of the crane, and are raised and carried hori- 
zontally to the spot where they are to be lowered. The 
pumps supplying air to the divers, and the other apparatus 
are placed at the side of the wall upon moored caissons or 
vessels. The blocks of beton are prepared at works erected 
near the railway station of Velsen, whence they are con- 
veyed to their destination over arailway. The demand for 
finished blocks, as will be found from the numbers given 
hereafter, being exceedingly large, and the conditions 
of the contract requiring that blocks above low water 
should not be used until they have been made at 
least two months in the summer, and three months in 
the winter, whilst below low water they are not laid until 
four months after their completion, extended storing places 
had to be provided for the finished blocks. The beton 
is mixed within iron cylinders containing 2.1 cubic 
yards, driven by steam power, and with axles fixed 
obliquely (see Fig. 8). This arrangement is found very 





convenient for filling and discharging. The material, 
when ready, falls into wagons, which convey it to the 
moulds formed with movable timber sides. The harden- 
ing or setting is completed within a few days, when 
the finished blocks are removed to the storing places.. The 
shifting of these blocks is effected by means of tackle, and 
dowel holes are cast in the blocks to serve for attach- 
ing , ae. (See Fig. 9). 


used in the beton is one part of 


mixing 
Portland cement (which is exclusively used), five parts of 
sand,-and four parts of coarse gravel (for the outside 
blocks), and, broken bricks for the interior blocks. These 
roughly mixed by hand, in quantities 


materials are ‘at first 





steam crane, the end of which projects horizontally, and is | are required to resist a tensile force of 112 1b., and after 





60 hours one of 1461b. per square inch of their section. 
Besides this, small slabs and rods are made, which are 
placed at once into water, and which must not show, 
after 24 hours, either fissures, cracks, or soft places on their 
surfaces. 

The finished blocks of beton are all 8.5 ft. high, and 4 ft. 
wide. Their lengths differ according to position, from 5 ft. 
to 9 ft., whilst latterly they have even been made 13 ft. 
long, and containing 6.5 cube yards; the smallest blocks 
contain about 2 6 cube yards. 
blocks has gradually increased since the commencement of 
the work, which is proved by the fact that of the 31,677 
blocks made from the commencement up to the beginning 
of May, 1871, the outer ones, formed in 1866, contain, on 
the average, 3.11 cube yards, whilst those of 1871 show an 
average of 4 cube yards. The specific weight of the blocks 
when ready for use is, for the outer ones, a little more than 
2.00; for the interior blocks it is between 1.73 and 1.80, 
so that one of the larger blocks weighs about 10 tons; the 
smaller ones nearly 4 tons. Notwithstanding these weights, 


blocks placed unsecured upon the walls have frequently F 
been washed off, and considerable damage is done from time | ,, 


to time at the sea ends. It appears that lately successful 
trials have been made of doubling the single blocks by 
joining them by means of cement-mortar, and it has been 
found that the joints have become harder than the blocks 
themselves. Since 1870 also, iron tie-rods, nearly 2 inches 
square, are placed in various directions at the joints, and it 
should further be stated that altogether nothing is omitted 
by the contractors to secure the regular progress of the 
construction. Of the total length of the harbour walls, 
amounting to 10,135 ft., there were completed up to the 
20th May, 1871, on the northern side 2138.56 ft. of the 
wall and 1981 ft. of the parapet; on the southern side 
1564.5 ft. of wall and 1193 ft. of parapet ; or altogether, 
almost two-fifths of the entire length; and the respective 
lengths for each year show a steady increase—a circum- 
stance which, in consideration of the gradually increasing 
depth of the water, has to be attributed to the fact that the 
difficulties of the construction are lessened by the practical 
ex gained during the execution of the work. Up 
to the Ist of May, 1871, there had been used in the walls 


the northern side to 8030.7 ft., and on 
8181.6 ft. from the shore. ' 4 

Although the scheme of the harbour alr 
deserves the fullest admiration, and the manner of the 





the | execution is 
gallons for 
ua- | able 


Altogether, the size of the G 





will considerable, 
even if the proposed strengthening of the bottom courses, 
as shown on a previous sketch, should be adopted. How- 





N y dea FROM THE SOUTH-WEST. 
.—In view of the increased importance of torpe- 
does in warfare, the 33rd of Engi is to 
coun ~ > commen coajenetton with the 


be converted into a company in 
4th company. The company is to be raised to its full 
complement immediately by transfers. 


Light Railways.—The President of the Exeter Chamber 
pa Commerce sg nee ey ger ey gem are 
ng measures for bringing the subject of light railways 
before the county of beans = 7 F 
Union Steamship Company—The Union Steamship Com- 
pany have made arrangements for the establishment of a 
vail service between the Cape, Natal, and Zanzibar, 
and the British India Company, in i 
have undertaken the service from 


supplement the 0; 
forcible suppression of the slave trade by the t 
of commerce in its stead, the beneficial of 
Tho. Usien Seastbip Gceaeap tea tie samieaaeie 
ve to de- 
three mail packets each a Southempton to 
Hope, instead of two per thus 


The output of coal continues good, and 
men appears to be at an end; as a whole, they have settled 
down to work in earnest. There is a downward tendency in 
the iron market. : 


fav ious hal 
year. The di recommend a dividend of 13s. ordi- 
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THE MEYER* LOCOMOTIVE “AVENIR&.” 








the Chronique 


Ws copy from our Brussels contem > 
de Industrie, the following description of the Meyer loco- 
motive “ Avenir,” which was built by MM. Cail, of Fives- 
Lille, and is now at work upon the Great Luxembourg Rail- 
way of Belgium. Our own remarks upon this engine, and 
the system of which it is a type, will be found in another 
column. 

“The engine consists of a single boiler of ordi con- 
struction, and of two bogies, having each two cylinders, 
and four wheels coupled. The Selle done not serve in 
sayiante the ethan, or" om the calges We Gar'ongest) 

ies to the other, or the engine to wagons; it 
is only carried by the trucks, which are connected 
= central coupling bar. The boiler reste directly upon 
the bogies without the intervention of any i , 
being carried only at such points as are strictly necessary. 
hor te nee es eg under the barrel of the boiler, 
and in the mi of the forward bogie. The two rear 
supports are placed on each side of the firebox in a plane 
perpendicular to the axis of the boiler. 

“To insure entire freedom of motion to the bogies in & 
vertical, as well as in a horizontal plane, the three supports 
have ical bearings, whilst the two lateral bearings slide 
on suitably arranged plates. With the same object the centres 
of the coupling rod between the trucks correspond exactly 
to position of the forward bearing pin. By means of this 
arrangement the inequalities of the permanent way have but 
a very limited effect upon the springs, and consequently upon 
the load upon the wheels. The engine, in spite of its great 
length, traverses curves with utmost facility, with- 
out injury to itself or to the permanent way. There is but 
little strain thrown upon the central coupling bar, and the 
motion of the engine is extremely easy, The boiler is left 
entirely free for expansion and contraction; not being con- 
nected to the frame, as in ordinary engines, the plates are not 
= to on from this cause. ged so that the 

. regulator and reversin are arranged so t 
driver can work with either oan of the steam bogies, or can 
place both in operation at will, according to the load carried 
or the gradient mounted, because it is not desirable to employ 
the four cylinders when the tractive power obtained from one 
— is sufficient. The steam is of necessity led to the 
cylinders by movable pipes. But thanks to the slight move- 
ment at the centre of the trucks, the relative movement of 
the steam pipes is very small—much less, for example, than 
in engines with a double bogie and central firebox— so that 
the use of special spherical joints, so difficult to k tight, 
is avoided. It is sufficient to place at each end of the pipes 
an ordinary stuffing box. The cost dnd trouble in maintain- 
ing these are nothin ode watesier tember time to time 
being the renewal of the hemp or rubber packing. As to the 
exhaust, it is effected by a pipe common to the four cylin- 
ders, and placed at the rear of the forward bogie, thence it is 
led to the chimney by way of the central pin, which is 
hollow. The exhaust from the four cylin is thus con- 
ducted into one chimney. The large volume of the common 
exhaust pi Boer we bee ane more ——_ and 
regular, e draught is excellent, contrary to inion 
often acpeenet , that & Tougt ae a to reduce po much 
as possible the size and le ust pipe. : 

“ The other parts of the Sapine usb of th enaleaey 
tive type. For example, the in 
motion are outside, according to a common German type. A 


ingle eccentric valve motion is employed—the Heusinger von 
Waldege system, improved by Wolochaerte-but the details 
of the engine can be modified at will. The water tanks are 
(ap ean emer grease mane on et bogie, 
is arrangement forms no system. 

The engine is sted with » Le Chateller brake, 





Outside diameter of tubes... 0 1343 
Length of tubes oes vi -- 1510 
Tube heating surface, average between 

the inside and outside areas oe 1552 aq. ft. 
Firebox heating surface ove 92 aq. ft. 
Total heating surface ... ose 1644 2: ft. 
Mean diameter of boiler wes - 4 7 
Volume of water contained in the boiler 

with 3}$in. above the top of the 

a ee ss» 147.799 cub. ft. 

space so ove 90.58 cub. ft. 

Wheel base ofeach bogie... «. 9 6} 
bree wheel base ye oe ov > a 

‘otal weight of the engine empty... .525 tons 
Weight ppg Obie sx oe 7.000 ,, 
Weight in working order » 62.095 ,, 
Diameter of cyli o oo co  I8$in, 
Stroke ... ‘i . . 21g in. 
Diameter of wheels... ove 4 ft. 
Steam pressure squareinch .... 156 Ib. 
Theoretical tractive power... es _ 28,670 Ib. 

* The construction trial of an engine of this type 


upon the report of M. Couche, 
considered worthy of State co-operation, and in considera- 
tion of the economical influence which the system ought to 
aah oon ee of construction and the working of rail- 
ways, MM. Meyer built the ‘Avenir,’ with the object of 
giving various companies the opportunity of experimenting 
upon their m, 

“The inventors might have made a far more powerful ma- 
chine, but they preferred to m within the limit of power 
given by ordinary eight-wheeled coupled engines, in order 
to make more exact comparison, and to ascertain the 
influence exercised on the useful tractive power by the 
coupling of four wheels, as compared with eight coupled 
wheels. The question of this influence is uncertain, and 
nothing certain is known of the amount of friction of an 

ight-wheeled coupled engine taking a train around curves 
of sharp radius, such as are ni to adopt in lines tra- 
versing a difficult coun The only publi results of 
experiments on this subject, refer, so far as we know, to 
straight lines or to curves of more than 30 chains radius, 
and with very low speed. Nothing, or at least very little, is 
known of the resistance caused the coupling of eight 
wheels on curves of from 16 to 25 chains radius, for example, 
which occur so commonly on modern railways. 

“ But, in default of special experiments, there are absolute 
facts which show that the loss of power in eight-wheeled 
coupled engines is very comidegtin even in going over 
curves of more than 25 chains radius. Such facts are, 
amongst others, and having reference to six-wheeléd coupled 
engines: the reduction of speed—12.6 miles an hour in- 
stead of 15 or 20 miles; the inevitable reduction of the life 
of the tyres by one-third, or one half; the strength- 
ening of the parts of the mechanism, a longer admission of 
steam in the cylinder, or a reduction of the amount of expan- 
sion to adapt the power corres ing to the adhesion, &. 

_“ In a word, in the opinion of the inventors, the inconve- 


coup’ 
“Up to ber 1st of this year, the ‘ Avenir’ had run 
about 34,250 miles, on local service, on various lines in 
France, Switzerland, and Belgium. At the request of M. 








and with two | Regray, the manager of the Luxembourg Railway, 
ordinary hand brakes. For ease of repair, the boiler and the | the ‘Avenir’ was placed for the second time, and since 
bogies can be separated with oer (en then their prin- | May Ist upon local service of that line. Since then it has run 
cipal features can be made in geable with other | regularly on an average 2200 miles per month on the 
en, steepest and most difficult section of the line between 
“The following are the principal dimensions of the | Jemelle and Arion. Upon this section it has hauled easily 
* Avenir: ft. in. 18 wagons, the gross weight of which averaged 15 
Length of grate, 4. eB each, @ brake van of 10 tonnes, or 280 tonnes on the long 
Width ee Se mgt coi ae BH incline of 1 in 55.5, and 1 in 63.3, at a speed of 9.25 miles 
Area ” ae oe one ees 18 8q. Tt. an hour. 
Number of tubes * The French “ tonne”= 1000 kilogrammes=0.984 English 


Distance of tubes from centre to centre 0 2§ 


“ The train resistance being taken at 4 kils. per tonne (con- 
sideration being taken of the numerous curves), the total 
tractive effort exerted on the engine couplings, on e gradient 
pr 1 Fe is ioe Fig kils. Adding to this the 
effect of gravity, and the engine resistance amounting to 
52 tonnes x 30 kils.—1560 kils., the total effect at the pve ag 
ference of the wheels=6160+1560—7720 kils. 

“ This effect corresponds to about one-sixth of the weight 
of the engine, with the tanks empty, and to 0.71 of the theo- 
retical duty. This can be obtained quite safely, and without 
the use of sand—and the additional adhesion obtained from 
the weight of the tanks when full has to be added. These 
tanks are never entirely emptied between two water stations. 
The total work is equivalent to 422 horse power, or 0.257 horse 

wer per aqeere foot of heating surface under the conditions 
described above. It has been said that ws i apy 
coupled engines, with separate tender, employed for a long 
time upon the Great Luxembourg Railway, haul two wagons 
more (a4 the ‘ Avenir,’ or 310 tonnes. This is doubtless a 
maximum load, carried only under exceptionally favourable 
conditions, because with such a load the tractive effort at 
the circumference of the wheels would be 9616 kils. at least, 


Was, | that is to my, the adhesive weight of 46 tonnes. The 


following is the calculation : 
tonnes. kils. —_ kils. 
Train resistance and gravity ... 310x22 = 6820 
“ Tender a» » wo 20X24 = 480 
Engine gravity ... a os» 46X18 = 828 
Engine resistance and friction 46x28 = 1288 
9616 


Referred to a total adhesive weight of 46 tonnes only, such an 
effort would clearly show slipping and frequent difficulties. 
Moreover, at the ordinary working pressure of this eight- 
wheeled coupled engine, this theoretical duty, supposing that 
steam is admitted during the whole of the stroke at the 
boiler , and subtracting all friction, is only 10,962 
kils, (The diameter of the wheels is 4.13 ft. pressure, 110.7 Ib. 
rn square inch; diameter of pistons, 19} in., and stroke, 
25), in.) 

* In comparing this duty with that necessary to draw the 
supposed load of 310 tonnes, or 9.24 tonnes, it is seen that 
this latter is 0.87 per cent. of the theoretical _ it 
is impossible to realise with a coefficient of ion of 


Thus even if the adhesion be sufficient, the assumed 


4.9 

duty of 9616 kils. can only be obtained with a great increase 
of steam pressure in the boiler and the cylinders. The pre- 
ceding calculations show this. 

Dieting for these engines the ordinary coefficient for six- 
wheeled coupled engines of 0.60 to 0.65 of theoretical work, 
which is a very favourable supposition, the resulting effect is 
from 10,962 x 0.65=7125 kils., to 10,962 x60=6577 kils. It 
is thus between one-sixth and one-seventh of the total ad- 
hesive weight of 46 tonnes. 

“Supposing even that the adhesion is one-sixth, and that 
the pressure is suitably raised, the effort would be only 


S00? == 7666 kils., and déduéting from this figure the resist- 





m. | ances and gravity of the engine and tender, on an incline of 18 


in 1000, or 1 in 65.6, which would be, according to the above 
calculation, 480 + 828 + 1288==2596 kils., leaving only 5070 
kils. for hauling the train. This corresponds only to a total 
train weight of B= 230 tonnes, on such a gradient. It 
is probable mes wd = is not often seats ‘ is precio sane 
gradients, t way of the Great Luxembourg 
is better than that of other countries. Generally, the weight 
of trains is adjusted for an adhesion not exceeding } and 
often less. 
“From what we have said it is evident that the i 

* Avenir,’ is superior to the eight-wheeled ~ \ 
both in tractive power, and useful effect. What strikingly 
confirms the increased 

its consumption of 
per train mile, whilst 


useful effect of the engine, is that 
of fuel is only about 71 1b. as a maximum 
the consum of the eight-wheeled 





the ating suriace 


result sll tho mote tes 
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‘ ir’ is only 1644 whilst that of the] 25th of December, 1868. In this paper profited by so doing; but the world would have lost more 
Or aeeatt Sst tgunes Sat, otth ateoly Und guano et ves a detailed aceount his one than ten millions sterling per annum which my 
of firebox surface. Be hate heen chenerveli tn Davee of Che Bayes en aac ee = ee at the | now saves. 3 
system thet the * Avenis’ is capable of woe ot Mgnes Fee a ee F Pesduaee Renking’s Sabo appuening W Satie cinch eeeare oo okies Casas 
; f . : a Profi Rankine’ taint hich bl ipal 
2 ee on cle a5 point in question. and regulate the heavy mechanism 


bility. For the most part in eight-wheeled engines 
the rolling resistances, and the instability w 
from the great weight and the overhang beyond the end 
anion, inetease eo rapidly with the speed, that the 
cannot exceed 15} miles an hour with safety. eed the 
service of these engines is generally limited to 124 miles per 
hour, even on lines with easy gradients. 

“The ‘ Avenir,’ on the contrary, can run at the speeds of 


the occasion of certain experiments. average 
speed of 19 miles per hour, for a period of 12 hours, of which 
4 hours are taken up in standing at stations, an engine of 


this system would gain 50 miles on an eight-wheeled coupled 
engin. _ speed ci pte 150 miles ities the, other was, 


running 100 miles. SE 
The * Avenir’ has run 
abotit two of service on 
any re bogie or coup! 

The smal! wear of these parts point out that they will last as 
long as the engine itself. The steam pipes have required no 
other repairs than the renewal of the packing in the stuffin 
boxes. A packing, composed of india-rubber, bcomes hard 
in four or five months, and can be renewed as quickly as 
piston rod packing. It may be considered, therefore, that 
this question has been answered in the practice gained in the 
‘Avenir. Thetyres of the forward bogie have not yet been 
re-turned. After 34,000 miles of service, under a load of from 
12 to 15 tons per axle, the bearing surfaces alone have been 
hollowed, but the flanges are not injured, and retain their 
original form. It is considered that the tyres will have to be 
turned after about 40,000 miles. The t of the trailing 
bogie were re after running 20,000 miles. But this 
was due to an accidental cause: the brake blocks had in- 
jured them. Otherwise there was no reason why the 
t of the rear bogie should have worn faster than those of 
the 1 forward truck, and a distance of 38,000 miles may be 
relied upon before the tyres need turning a second time. 

“The minor items of maintenance for each of the bogies have 
been the same asin an ordinary four-wheeled locomotive ; 
that is to say, less than for an eight-wheeled coupled engine. 

“The advantages gained by the ‘ Avenir,’ as compared 
with an ordinary sight. wheeled engine are as follows: 

“1, A greater useful effect on the drawbar, the engine ab- 
sorbing less power in moving itself. From this results : 

“2. An important economy of fuel in hauling a given load, 
because the same useful effect on the drawbar is produced 
with a less admiesion of steam in the cylinders. On the Great 
Luxembourg Railway this economy is about 20 per cent. 

«3. Less general wear, and reduced maintenance, owing 
to diminished friction, and because there is not the same 
necessity for maintaining eight wheels to precisely the same 


eter. 
“4. The facility of adopting a greater speed, whence arises 
a corresponding diminution of cost in working trains of a 
iven load, generally a better utilisation of material. 
ccording to the nature of the line, the class of traffic, and 
the org tion, this y may be of a great importance. 
“6. Greater safety, arising from increased stability, and less 
wear on the road, due to the flexibility of the engine in every 
direction. 





“6. A great economy in first cost; an engine like the 
* Avenir’ costs but little more than an eight-wheeled coupled 
engine and its tender. Now as the ‘Avenir’ gives out 
about 50 per cent. more work on an average per annum, 
there is evidently a great saving in this respect. 

“No opportunity has yet arisen ms” spe an engine of 
this in comparative service with an eight-wheeled 
coupled engine, upon a line having curves of less than 25 
chains radius, and oe thus one of the advantages of 

ials will, however, be made. It appears 
certain, from results obtained upon lines with curves of larger 
radius than 25 chains, that the advantages of separating the 
motive power into eed pew of four wheels each, in place 
of one of eight connec! “shasla, will bo math mane stellen 
upon curves of short radius. 

* We may tion in ion that 
mounted upon six wheels i of four. A much more 
powerful engine than the ‘ Avenir’ would then be obtained, 
with a reduction of the load per axle. 

“The Great Central Belgian Rai Mie 4 Company are build- 
ing at this time, in the shops of M. Evrard, at Brussels, a 
Meyer engine on two bogies, with six wheels coupled. Other 
companies are about to follow this example.” 











THE EJECTOR CONDENSER. 
Sri;—Redwring oes oo 
R,— . toa “ H Ty 
by Mi A. Mortos, whigh was read before tho Institution of 
Mechanical Engineers, on the 31st October last, and of which 
an abstract was published in Enoinzertne on the 8th 
inst., I find the fe i : “ When the injection 








Sets of Experiments. 


Wel es Sree Se Soe 
in pounds per minute .../12.4/ 8.9 | 10.9)11.2|10.0 
Actual expenditure of steam in 




















pects pen neat setuiated 
heat of waste water o«e/26.0 22.0} ... (27.0 |29.1 

ee in which steam actu- 

ly condensed exceeds indicated 
steam s(.. ei tain ..|2.10,/2.47! ... | 241) 2.91 


per pound of steam to be condensed. 
enna g agai \- Professor Rankine’s 

t consumption of injection water was on average 
716 Ib. minute, and taking the mean of the five figures 
in the Table giving the weight of steam shown ‘by indicator 


in pounds per minute, we get 10.7 lb. weight of steam to be con- | 


densed per minute. As this latter figure represents the amount 
of steam which must be in an ordinary injection 
condenser, it is only fair in comparing the amount of con- 
densing water used in the two condensers to divide 716 Ib. by 
10.7 to find the amount of condensing water used in the 
ejector condenser, and we find in this way that the latter uses 
67 lb. of water for each pound of steam to be condensed as 
compared with about 20 Ib. in the ordinary condenser. Per- 
haps Mr. Morton will also explain this discrepancy. 
I am, Sir, your obedient servant, 
Lewis Orrick. 
27, Leadenhall-street, November, 19, 1872. 


‘ ENGINEERING IN THE PULPIT.” 
To Tae Eprror or EnGineerive. 
Sre,—I deeply regret the ap 








“ Engineering in the Pulpit,” in your issue of the 16th inst. deli 


the week’s labours are over, has been’to me a frequent 
source of both pleasure and profit ; I cannot, therefore, refrain 
from yee, tn 4 protest against ite columns as 
diverted from being a vehicle for scientific information, an 
the discussion of technical questions, to one of theological 
disputation. For, if prominence is given to one set of views 
on a disputed point, you cannot, in common fairness, refuse 
an opportunity of stating the views of the other side as well ; 
then where is it to end i - 
volved in those Sunday afternoon lectures; I will not say 
anything here, and had the article been — 
the lecture, no exeeption perhaps could have been to 
it, but it is, I think, an outrage on good taste, and altogether 
beyond the sphere of an es journal to sneer at 
and hold up to ridicule a volume w is looked upon with 
reverence, and held sacred wee ny eee our best 
e in 


and “ engineerin served by avoidin treat- 
snant of Sth topice in thts opteit, 7 : 


I am, Sir, yours q 
November 18, 1872. ‘ eM. 


B. 
A 5 0. publish Then M. B.’s” letter; but we must — that 
appears to have quite misconstrued the spirit our 
artide Ep. E.J , ba 
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eulating instrument which he loys : 
* The roller is a cylinder of tons about 3 in. in 
height, and 4in. diameter, with two movable rings, 
0 of wood, at either end. Its functions are to 
mbine the angles obtained at the two guns, or the 
angles and the distance between the guns, so as to 


give the range. 
‘It is nearly impossible tojexplain to any one un- 
soguainted with the principles’ of mechanical cal- 
tion the means by which a mechanical calculator 
does its work without actually using one in his 
presence ; and those conversant with the use of the 
slide rule. can imagine how a calculator which has 
only one kind of sum to perform can be constructed 
to furnish its. results far more simply and expediti- 
ously than the slide rules which engineers often 
employ. | It willsuflice to say that the circumference 
of one of the rings and a part of the block of the 
roller is divided. into 100 equal parts, and will thus 
add together any two numbers not greater than 100 
each ; that there are also on the roller a scale of 
numbers placed apart at the distance of their 
logarithmic numbers ; another figured so as to re- 
present the logarithmic sines of angles. There are 
also other scales and artifices.” 
The dimensions of the roller may have been since 
altered, but for the sake of example and illustration 
we shall. assume them as here stated. We shall 
again quote from the minutes of proceedings of the 
Royal Artillery Institution. 
*“We now proceed to describe the calculating 
roller, and show how, by its means, the formula, 

b 


~ 


*= sin (B+9Y 
may be solved, and the sides of the triangle ob- 
tained without actual computation. 

“ The roller is a built-up cylinder, consisting of 

a body and two rings, these rings being free to 
rotate round the axis of the cylinder. The lower 
rim of the body, and the upper rim of the lower 
ring, are marked from left toright with 100 equal 
uations, corresponding to the number of sub- 
ivisions in a division ; by means of these rims the 
readings may be added together, and’ if their sum 
exceed 100 the first figure will be cut off. At the 
zero point of the lower ring is,marked the word 
** Breech ;” this is brought opposite the reading of 
the first angle finder (60), en the reading (80) 
of the second angle finder on. the lower ring will 
come under (40) the sum of the two readings: less 
100.on-the’ body. This will beseen in Fig. 29, 





Fre. ‘29. ; 
the two rims are represented as if in one 


in. order that all parts of them may .be 
at once.” ert 

wi ee Ae cueenen meauie 
swe require in the place, namely, 
sb4ké sam ob thee taie-en i above the 
tmumber of divisions. ‘ If the excess is 
that the next lower number of 
70. If it is‘ less than 80, ‘the 
of divisions be either 70 or 
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(Continued from page 852.) 

De adem Cinael by Captein 
contained in No. LVI. of the Journal 
Royal United Service Institution, 1870, we 
e following description of the roller or cal- 


— 
the pri of the calculator 
Fendantona what has just been 


ing the excess above the next lower num- 
illustrated as follows: 


one upon the other, both equally graduated upon 
the same ‘scale ; a to 4, 5 toc, d toe, e to f, ; 
each representing 100 on the seale. If, then, we 
bring ¢ on the upper ruler (B), denoting one of the 

















Fic.30o 
d e f 
| 80 bh} B 
de ae 3) 
a b e 





divisions of 100 parts, to g, denoting 60, on the lower 
ruler, A; then if 4 represent 80 on the upper ruler, 
we shall have 60. on one ruler and 80 on ihe other, 
and froma to / willevidently represent their sum, and 
from 4 to 4 the excess above the last. division of 100 
parts, A reference to Fig. 29 will show the applica- 
tion of this principle to the circle. 
The diameter of the ruler is 4 in., consequently 
the circumference to be graduated -is .a little over 
12.5 in., which, being divided into 100 equal: parts, 
gives evidently .125, -a little over one-tenth of an 
inch, for the unit of graduation, There will, there- 
fore, be no difficulty in dividing the circle. 
What follows is rather more difficult and compli- 
cated: ‘' On the lower edge of the upper ring is 
Gates from left to right, a scale giving the 

ifferences of logarithms of all numbers between 
400 and 4000, each logarithm being marked with 
the number to which it belongs. The size of the 
graduations is so proportioned to the size of the 
roller, that log: 4000—log. 400, or unity, is exactly 
one circumference of the circle, and the points 
4000 and 400 consequently coincide; while, as all 
powers of ten have’ logarithms free from fractions, 
the point at which 1000 is marked will be the true 
zero point of the logarithmic scale.” 
It will be here observed that the spaces between 
the divisional marks of graduation represent, and 
are proportional to the differences of the logarithms 
of alt numbers between 400.and 4000, while opposite 
to the divisional mark representing each logarithm 
in succession the number corresponding to that loga- 
rithm is engraved, 


UPPER RING AND - 
LOWER RIM OF BODY 





Fie. 31. 


_. The differences between logarithms vary inversel 
with. the logarithms and the numbers to whic 
they belong, consequently the spaces between the 
uations must be unequal. It will be’also evi- 
ent that if we take the difference of the maximum 
limit of range, and that of the next lower number 
on the scale, we shal Ihave the minimum limit of the 
nnit of gi ion; the unit of uation or smallest 
by be aie off i erefore; inthis: case 
epend upon the -degree’ of“ accuracy in measure- 
ment we propre to. attain ; for example, if we wish to. 
register ices to differences of 10 yards we find 
that the difference between the logarithms of 3990 
and 4000 is .0010871, the circle-with-s diameter of 4in. 


neste seemed 
ber of divisions (100 subdivisions) which may be 
Let.A and B represent two straight rulers sliding 


-. If we increase the difference of distances to 
50 yards, the mini of 


minimum difference of graduation 

would be about. .06 of an inch, and if to 100 yards. 
about .12 of an inch, but then we lose pro- 
ayer ond in accuracy of measurement as we gain 
facility of graduation and practical manipulation 
of the instrument. . With reference to the minor. 
ranges, from 400 to.1000, we find that the log. 990, 
(omitting characteristic) is. .9956352, the di . 
in this case will be simply the arithmetical comple-. 
ment of the above .004, &c. The differential see 
about “ 


would appear to be rather close for 
tion in wood. 


would therefore, in this case be .05 inches, 
a tenth of an inch, giving difference of distances : 
10 yards; it would appear from Fig. 31 which is 
copied from that in Captain Nolan’s pamphlet, ‘that 
| that the graduation is to 10 from 400° to 
1000, and to100 yards from 1000 to 4000. In the 
investigation of this matter we have alto or left 
estimation out of consideration, which with a very 
practised eye is, in.someé cases, equal to, if not: 
superior, to very minute graduation. We shall now 
ain quote from the minutes of proceedings of the 
Artillery Institution, 
+‘ On the upper edge ofthe body is graduated 
from right to left a scale giving the’ differences of 
logarithms. of the sines of all angles between,71.80 
and:70:00, which are the greatest and least values 
the base angles can have, as the sines of very small 
angles are proportional to the angles themselves— 
sin 2.00 = 10 sin 20 
.*. sin 70,00= 10 sin 71.80, 
Hence the difference between their logarithms will 
be unity, or one circumference. Each.logarithmic 
graduation in this scale is marked with the number 
of subdivisions in the angle to whose sine it belongs; 
as i 
sin 71; 77.18=.01 é 
log sin 71; 77.18=—2, 
and it is at 77.18 that the zero point of the lower 
logarithmic rim will fall. An arrow-head is marked 
here, and the word ‘‘ Tape” written beneath it. 
‘¢ From the figures on the lower rim of the body 
to the corresponding figures of the upper rim 
diagonal lines are drawn. These in no way affect 
the oe of the instrument, and_ serve only to 
guide the eye.” 
We here find that on the upper edge of the body 
is graduated from right to left a: scale giving the 
differences of the logarithms for the sines of all 
angles between 
179° 30/ and 175°, 
which, in the language of Captain Nolan’s netation, 
is expressed by 7180 and 7000 subdivisions, such 
beinig,.as already stated, the assumed limits. 
Taking the supplements, we have 30/ and 5°,.or 
20°and 200 subdivisions. ‘Two hundred subdivisions 
are evidently equal to 1020 subdivisions, and’as 
the sines of very small angles are proportional to 
the angles themselves, Captain Leacock assumes 
sine 200 subdivisions equal to 10 xsine 20 subdivi- 
sions, and as the sines of angles and their sup- 
plements are equal — this | assumption)’ sine 
700 subdivisions equals 10. sine 7180 subdivi- 
sions. ‘Therefore the logarithm of 10 being 1, 
the difference between their logarithms is taken® 
as unity, or one circumference the circle. It is not 
here stated what is taken as the unit of graduation 
in the scale of differences, but the angle finders, 
even with the aid of the vernier, read only to half 
subdivisions (45”) and the tangent scale cannot be 
altered, except by,estimation, less than one minute, « 
there will be, therefore, no object in graduating the 
roller to any higher degree. On the other hand) 
if we increase the scale beyond subdivisions, the re- 
quired degree of accuracy would hardly be ob- 
tained. 


Log sin 34’ 22.68" == 
Log sin 6° 44/ 22.01"=T 
The nearest angles to these on the semi-subdiyi-.. 


sional scale are 
84/ 80”=23 subdivisions, 


5° 4A! Tein 229.5 subdivisions, 

thei plements bein wh . 
Pome Tina , be cunidenbl 
Captain Leacock’s assumption may be ¢ 
equivalent to taking these angles at 

7180 and 7000, 


and 


and the conclusion is that the “limits are included 
within the circular ring. 


The lement of 
supp. Jo 





is 12:5663706'in., thereforé the minimum space of 
graduation ‘would evidently be .012, &c., of an inch, 
something over one-hundredth part of an inch ; 
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is 179° 26 87.82", | 
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which is represented in Captain Nolan’s notation 
by 


Aaa « a 
Captain Leacock es i 
7177.18 subdivisi 
but the difference is not See e in practice. 

The differences between the logarithms of the sines 
of angles vary inversely with the logarithms andangles 
which the sines represent, and consequently directly 
with their supplements ; therefore, in this case, in 
order to ascertain the smallest divisional space cor- 
responding to the unit of graduation, we must find 
the difference between the minor limit and the next 
higher graduation on the scale. 

Assuming, therefore, 7000 as the minor limit, 
log. sine 200 subdivisions (5°) the supplement of 
which is 7000 subdivisions is 2.9402960. 

If we divide to half subdivisions, the next angle 
on the ascending scale will be 7000.5, the supp e- 
ment of 199.5 subdivisions (4° 59'15''), the log 
sine of which is 2.9392116.5, differing by .001, &c., 
from log. sine 7000 subdivisions. 

If we divide subdivisionally, the next angle as- 
cending will be 7001 subdivisions. The supplement 
of 199 subdivisions (43 58’ 30'’), the log. sine of 
which is 2.9381246, differing by .002, &c. from log. 
sine 7000 subdivisions. 

If we divide to 10° subdivisions (.1 of a division) 
the next angle in ascent becomes 7010 subdivisions, 
the supplement of 190 subdivisions (4° 45’), the 
log. sine of which is 2.9180734, differing from log. 
sine of 7000 by .02, &c., assuming the circle at 
19.5, the minimum divisional spaces corresponding 
respectively to the above will be 

-012 in. 026 in. .25 in. 
We shall now examine the degree of accuracy at- 
tainable by each of these modes of graduation, and 
in the calculation we shall assume the base at 40 
yards, and make use of the following formule, in 
which a represents the vertical angle; 4 the base ; 
and R the range. 


and 
R= _!/a_ 
sin a/, 
log R=log 20= log sin ¢/, 
with reference to the semi-subdivisional graduation. 

The angles on the scale nearest to 7169.44 sub- 
divisions, which corresponds to a range of 3000 
yards, are 7169 and 7169.5. The ranges corre- 
sponding to these two angles respectively are 2957 
yards and 3013 yards. 

The angles on the scale nearest to 7154.16 sub- 
divisions, corresponding to a range of 2000 yards, 
are 7154 and 7154.5 subdivisions, the ranges corre- 
seaming. S these two angles are 1993 and 2015 
yards. e angles nearest to 7108.32 subdivisions, 
corresponding to a range of 1000 yards, are 7108 
and 7108.5 subdivisions, the ranges corresponding 
to these angles are 997 and 1002 yards. 

With reference to a subdivisional graduation, the 
nearest angles to 7169.44 subdivisions, correspond- 
pe ha range of 3000 yards, are 7169 and 7170 
subdivisions, the ranges corresponding respectively 
to these angles are 2957 and 3056 yards. 

The nearest — to 7154.16, corresponding to a 
range of 2000 yards, are 7154 and 7155 subdivisions, 
the ranges corresponding respectively to these 
— are 1993 and 2037 yards. 

e nearest angles to 7108.32 subdivisions, cor- 
as toa — of 1000 yards, are 7108 and 
7109 subdivisions, the ranges corresponding respec- 
tively to these angles are 996 and 1007 yards, with 
reference to a graduation to 10 subdivisions. 

The nearest angles to 7169.44 subdivisions, cor- 


nding to a range of 3000 , are 7160 alo 
rivaaak IEE 


subdivisions, the ranges co: ndi c- 
tively to these angles are 2292 and 4056. P08 
The nearest angles to 7154.16 subdivisions cor- 
— to a gy, 2000 yards are 7150 and 
7160 subdivisions. e ranges mding re- 
spectively to these angles are 1833 and 2299. 
The nearest angles to 7108.32, corresponding to a 


range of 1000 yards, met boi and 7] age g e 
e ranges g respecti to these 
angles are 917 po 1020. The work 10 be per- 
formed by the roller is represented in the formula 





| tions are marked, we have 





R—log 100 sin 
The inte of the log ines off all oe ‘angles omr~ 
responding to the ranges between the assumed 
limits is 2, therefore, # to represent the 
fractional part of log. sine (8+y) the last formula 


ms R—log 100 b=—2+2—« 
og am 100 b—e 


an arrow head marked ™ pe” is placed to indicate 
the angle of which the log. sine is 2, the distance 
from that point to the P any indicating the sum of 
the angles read from the finders will evidently be 
represented by z. 

s vith regard to the error involved in assuming 
that 

sin 7000 subdivisions—10. sin 7180 subdivisions, 

and the consequent conclusion that the difference 
between their legacies will be unity, or one 
circumference of the ring which the gradua- 
e following : 

‘« We find by actual reference to the Tables that 
sine 200=9.99 sine 20; so that we should only have 
an error of ] per 1000 if our roller could be uated 
with perfect by gee OM sine 200 subdivision (5°) = 
0871557 sine 20 subdivision (30')=0087265, the 
former differing from ten times the latter by only 
.0001093 ; when we consider that the roller is made 
of wood liable to errorin centering, or from - 
sion or contraction, dependent upon atmospheric 
changes &c., it will be evident that a much greater 
error might be disregarded. 

A further description of this very ingenious in- 
strument will be found in a pamphlet, entitled the 
“Range Finder,” lately publighed by tain 
Nolan, including the means of observation without 
using the tape, with one finder only, &c., as well as 
the degree of accuracy attained in experiments at 
Shoeburyness, Aldershot, &c. 


THE STRENGTH OF BOILERS. 








sent, I have but one boiler, but as it is 
I am about to procure another. Before 
I shall be much obliged if you, or some of your ki 


dents would help me with a few (or many if necessary) hints as 
T aball to ptr fprrrcrmcr if he in the 


to how ow if it is safe before it to work. 
me . 
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of inclining the vessel on one side, so that the non-armoured 
parts of the hull should not be exposed to an eaemy’s fire, 
besides to be made on the other side; 





career. After having filled various appointments 

and Greece, he entered the service of the Strasbourg Rail- 
way Company. The following year he became engineer-in- 
chief of the line from Paris to Lyons, and was appointed 
to repress — 


= be Me ae ng he entered rr ponte ond Raye mrs 
way pany, in the capacity of engineer-in-chief 
material, and passed,.in 1852, to a similar 
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REVOLVING FURNACE FOR THE MANUFACTURE OF BLACK ASH 


37! 


CONSTRUCTED BY MESSRS. ROBERT DAGLISH AND CO., ENGINEERS, ST. HELEN’S FOUNDRY, LANCASHIRE. 


iy our account of the meeting of the Institution of Me- 
chanical Engin held at Liverpool in July last, we gave 
some particulars vide page 94 of the present volume) of 
the ordinary mode of conducting the manufacture of “black 
ash,” of crude carbonate of soda, and we now publish en- 
gtavings showing a form of revolving furnace for carrying 
out this manufacture, which was some years ago introduced 
by Messrs. Robert Daglish and Co., of St. Helen’s Foundry, 

and which is now being employed at a number 
of soda works with very successful results, 

As many of our readers are no doubt aware, carbonate 
of soda is produced from the stilphate, and the first and 
most important process in the manufacture is to transform 
the sulphate into the crude form of carbonate, or black 
ash. Under ordinary circumstances this black ash is 
made by mixing three parts of the sulphate with about 
three and a half parts of and about two parts of 
small coal, and subjecting the mixture to a roasting pro- 
cess. During the roasting the materials are stirred by 
hand, the process resembling in many respects that of 
puddling. The charge, originally shovelled into a part of 
the furnace where it receives a preliminary heating, is first 
spread evenly upon the hearth, when its surface begins to 
fuse. After a few minutes the material is turned over, and 
eventually, after it has been subjected to the heat for a 
short time lorger, small jets of flame, called by the men 
* candles,” beest out all over the mass. The materials are 
then well stirred and incorporated, and eventually, when 
the jets of fame begin to fade away, the molten mass is 
@rawn off into cast-iron moulds, where it forms blocks 
known as “‘ black ash balls.” 

As we explained in the notice to which we have already 
referred, the chemical changes which take place during 
the roasting process of which we have just been speaking 
are, some of them, rather complicated, but the principal 
may be briefly stated as follows: The materials 
of sulphate of soda (Na S 0,), carbon (4 C), and 
imestone (Ca C 03). -On the application of the heat the 

in first place effects the deoxidisation of the 
sulphate of soda, the result, beipg the production of 
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sulphide of sodium (Na §) and carbonic oxide (4 C 0), 
which latter takes fire, forming the jets of flame already 
referred to, Next the limestone comes into play, the 
carbonate of lime and sulphide of sodium decomposing each 
other, atid the result being sulphide of calcium (Ca 8) and 
carbonate of soda (Na C O;). Some of the limestone also 
is changed into caustic lime, and a little caustic soda is 
also formed, but to these minor changes, as well as to some 
others due to the fact of the coal used not being pure 
carbon, and to other causes, we need not further refer, 
as they do not affect the general result of which alone it is 
for us to speak here. 

The furnace which we now illustrate dees away with the 
rabbling by hand of which we have above spoken, and it 
may, in fact, be regarded as occupying the same position 
with regard to the ordinary hand process that Danks’ rotary 
puddling furnace does to ordinary hand puddling. The 
revolving furnace consists of a cylindrical casing of boiler 
plate 10 ft. in diameter by about 15 ft. in length, this 
casing being lined with firebrick, and encircled at two 
points by rails bearing on friction wheels. Near one end 
also the cylinder carries an annular rack into which there 
gears a pinion carried by a short shaft placed as shown. 
This shaft also carries, running loose upon it, a bevel wheel 
' and a worm wheel, and a sliding clutch is fitted between 
these wheels, so as to drive the shaft by either of them. The 
bevel wheel is driven by a bevel pinion on the end of the en- 
gine shaft, and is.used when the furnace is required to re- 
volve quickly, the maximum speed being five to six revolu- 
tions per minute. The worm wheel is driven by a worm on a 
second motion shaft, this shaft being connected by a pair 
of spur wheels to the engine shaft, and is used when slow 
speed is required, the minimum speed being about one re- 
yolution in twenty minutes; intermediate speeds can be 
obtained as required by varying the speed of the engine, 
and the motion can be reversed by reversing the engine, 
which is fitted with a link motion for this purpose, as shown 
in the engraving. - 

The materials are charged into the cylinder through an_ 





opening at the side, fitted with a suitable cover, this open- 
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ing also serving for the discharge of the “ black balls’ into 
wagons arranged to run on a tramway passing beneath the 
furnace. The wagons are shifted by gearing worked by the 
engine which drives the furnaces. 

At each end of the cylinder is a central opening about 
4 ft: 8 in. in diameter, one of these openings communi- 
cating with the flue by which the gas used for heating 
the furnace is conveyed to the latter from the gas pro- 
ducer, while through the other opening, the products of 
combustion pass off to a furnace containing the “ salting 
down” pan, the latter being thus heated by what would 
otherwise be waste heat. 

It will be seen, from the description we have given, that 
the whole arrangement of revolving furnace is very simple, 
and it is one which does its work efficiently and economically. 
Messrs. Daglish have now ten of these furnaces at work, and 
others in course of manufacture. 

The “ black ash balls” obtained by the above process are 
broken up and placed in lixiviating vats, in order that the 
carbonate of soda may be dissolved out of them, and the 
solution thus obtained is drawn off to be treated by caus- 
ticising or salting down ; an insoluble “‘ waste,” which in the 
form of sulphuret contains nearly the whole of the sulphur 
present in the “‘ black balls” being left behind, If caustic soda 
is to be made, the solution just mentioned, or “ vat liquor” 
as it is’ called, is boiled with caustic lime, when the latter 
deprives the carbonate of soda of its carbonic acid, leaving 
it in solution in a state of hydrate. This solution is con- 
centrated and boiled down, and the caustic soda thus 
obtained is packed in iron drums, or run on to plates to be 
broken up. 

The alternative treatment of the “ vat liquor” consists in 
boiling it down until it is converted into a mass of grey 

known as “salts,” these “salts” being subse- 
quently subjected to a calcining process, which volatilises 
any sulphur present, and carbonates any alkali which is in 
a state of hydrate, the result ultimately being a white pro- 
duct known as soda ash. To obtain soda in crystals, this 
“ash” is dissolved in hot water, and the solution crystal- 
lised in iron pans, 
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COMMERCE AND TRADE AT THE 
VIENNA EXHIBITION. 

Tuere are very few branches of national economy 
which show in such vigorous and powerful reforms 
the progress of our time, as the commerce and 
trade of the world, both in regard to its importance 
and to its extent. 

While the restless progressive development of the 
state of civilisation of the different nations and 
people animates international intercourse, and 
makes the community of interests more and more 
understood, the ever increasing figures, which re- 
present the actual state of commerce of the world, 
allow conclusions to be drawn upon the material 
and intellectual progress of different countries. 

The progress of culture, in any part of the earth, 
makes itself felt in every region accessible to civi- 
lisation. ‘The dominative performances of human 
intelligence in technical and commercial spheres, 
and the perfection of the means of transport, 
especially those consequent upon the introduction 
of steam, were not only accompanied with the most 
beneficial results to the civilised nations who were 


immediately influenced by it, but they have also car- | i 


ried their fruitful power far over the ocean, and have 
not only accustomed the Euro and his descen- 
dants, in all parts of the world, to new and increas- 
ing wants, more energetic, wealthier, and, there- 
fore, with greater purchasing power, but have also 
drawn those inhabitants of the.most remote regions 
of the globe into the great circle of the world’s 
intercourse who, for centiriés used to work only to 
satisfy their moderaté and Timited wants, and have 
enabled them to maké use of the products of 
their labour, to exchiwnge them’ for other produce, 
the use of which brings them nearer and nearer to 
the civilised nations. 

From this arises the great economical import- 
ance of the commerée of the world, which, rest- 
lessly progressing, ever opens new spheres to itself 
by its own power, passes without stopping over 
mountains and seas, and knows for the future no 
political frontiers, ‘but only regions of production 
and consumption, For this reason the expansion 
of the commerce of the world at different eposhs 
might be considered a8 a sure measure of the state 
of culture at different’ times, just as the participa- 
tion of each nation in the whole work furnishes a 
starting point for our judgment of its capability, as 
well as of the power of purchasing, and of con- 
sumption in its sevéral regions. 

But not only the éfiofmous amount of trade, but 
also the variety of its articles, have assumed dimen- 
sions never anticipated, owing to the universal 
progress of culture, and its consequently generally 
increasing wants. 

With the progress of industry, with the means 
discovered of making use of certain natural pro- 
ducts, and with the discovery of fresh materials, 
there are always new articles drawn into the sphere 
of uviversal commerce, and the facilities which have 
been introduced in the means of communication, do 
their utmost to equalise supply and demand at all 
points of the earth. 

Only a few decades ago, in consequence of the 
occurrence of deficient harvests, famine, with its 
awful consequences, almost annually visited some 

rt of the earth ; whilst now corn has become, both 
in value and in quantity, the most important article 
of commerce, and famine ranks to-day in the cate- 
gory of those visitations which civilised nations can 
prevent with the exercise of a little foresight and 
only moderate exertion of power. 

Who would have anticipated, a few years back, 
the subsequent importance of petroleum, which ap- 
peared at that time an entirely worthless produc- 
tion of the earth. It is found on a great many 
spots of the earth’s surface, and upon these in im- 
measurable quantities, and it forms to-day the 
cargoes for whole merchant fleets, and ranks 
amongst the important articles of freight on our 
railways. 

Another appearance of our time is the complete 
change in the centres of production, Cotton, which 
ranks second in importance as an article of trade 
and commerce, was for centuries, until the com- 
mencement of. the civil war in America, chiefly 
shipped from the United States. At this period we 
looked with anxiety to the closing of these previous 
sources of supply. Then Egypt, East India, the 
Brazils, entered into the competition. ‘The crisis was 
overcome with the aid of these new sources: of 
supply ; but a part of the heavily-laden cotton shi 
which formerly had sailed exclusively between 





showing the intercourse between thesingle countries, 
shipping, freights, and assurance’statistics; tables 
showing the fluctuations in between 
the most important commercial places, ete. 
Those of the forenamed diagrams which do not 
— a great number of years should be 
out on the basis of average figures the 
last ten years; it is also desirable that to these 
tations should be added also diagrams for 
years of the decade during which commerce 
um or minimum. 







yet i gory little th t 
tion with its pri export a 

upon which the whole world seemed dependent, 
The country has directed its di e powers to 
other productive branches. 2 ha 


sufficed to restore the export 
their earlier standatd, and t0-di 

more conspic vata ge ; 

the commereé of ‘the’ w: than before 

war. 

Apprecia’ the extraordin importance of 
the at I the world, wad deationn to illus- 
trate the share which some of the most impor-|- 
tant ports of England, more particularly Liver- 
pool and Hull, have taken in the international ex- jt 
change of goods, the Local Committees of the two 
above-named seaports made during the first 
Exhibition of ‘nat in London, in 1851, the 
interesting as well et 



































the extent of the trade from each 

and the artid ed, by exhibiting 
samples of and export trade, 
illustrated tities im 

and expo of production, 
and the sale, 

Although b 

out of this ii and very small 
means availa) g was accom- 
panied with and these exhibi- 


ractical ‘value to commerce. 
closed the extent of the export 
trade of the above mentioned ports, and gave 
knowledge of results which were before almost 
exclusively the property of merchants and statis- 
ticians, it gave also an opportunity of extending 
the knowledge of the relative sources of > 
and the districts of demand, and helped to 
comparatively unknown articles into notice. 

For the second time Liverpool carried out this 
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manufacture. 
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before the 
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thee: heat it wes explained how the joi 
. caused to 
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idea at the London International Exhibition of 1862, | with sulphurous seid ime, run 
At - epen which took place at Havre, in | down ed through 
1868, the same idea was carried out, improved by | Seam concentrators, fr tanks, 
graphic statements, by the Chamber of Commerce wn car oe ae aint 0 
of & pork, cn shesagylatlon A Sines OSes int ecokiah. © sing mills 
Senborn, the Director-General of the forthcoming and Wad anally eurd The scum 
Vienna Exhibition, who was at that time vice- | from the ' Presses, to 
president of the Havre Exhibition. The most com- ee tad ae a 
plete and successful, however, of these exhibitions peng boil the the and 
took place in September of last year, at Trieste. At driving the cnmiingd 










Havre, as well as at Trieste, this particular portion 
of the Exhibition was regarded as one of the greatest 
points of attraction. 

The Universal Exhibition of 1873, in Vienna, will 
show, in a further extension of this idea, the share 
which the most important ports and ets of the 
globe take in the commerce of theworld. 

This ee, Exhibition will include a 
complete collection of samples and specimens of all 
raw materials, auxiliary materials, and manufac- 
tures, which form an object*of trade in each town, 
drawn from the most important seaports as well 
as from the aay 90 international inland markets 
(such as Leipzie, Nischny-Novgorod, Kiachta TP 

To each individual sample and s the fol- 
lowing particulars must be attached : 

1. Place of production and market, 

2, Quantities imported and exported. 

8. Average market price of the respective places 
during the year 1871; maximum and minimum |}, 
fluctuations of the prices in the said period. 

4. Mode of employing the object (but only in 
a general statement.) 
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cimen 











Concerning the contents of the second part of |, The su i plain cast-iron 
this Exhibition—the graphic tables—they will show: | ‘anke of the —— — 
1. The share which each single country takes in | ,.um and wash Shs aeeeanel Ones 
the general trade made with each staple article. callected in tw: whieh, by means of hose, they 
2. The fluctuations of the export of the principal ydewalio presses. These 


articles of each country as compared with the 
fluctuations of the whole trade done in each article, 

8. Statements and tables showing the raising of 
the prices of goods between the producer and the 
consumer. It is understood that only that portion 
of the enhancement of price is to be considered 
which the goods undergo during the time that they 
form a part of universal trade; so that at the end 
of this representation only universal markets and 
not localities of production or of consumption 
should appear. 

4. Representations of the commerce and trade of 
the world in general, without regard to the indivi- 
dual kind of goods ; tables showing the share of each 
individual country in the general trade; tables 
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as 
of 1 deg. per square foot of surface per hour, and a capacity 


of evaporation equal to 148 horse % 
The four su} steam to the 
clarifiers and centrifu; were of 50 horse power 


each, and were externally fired for the eonvenience of burn- 
ing megass. They were fed chiefly by the condensed steam 
from the clarifiers, and could be supplemented by the cane 

connecting steam 


mill boilers when required, by means of a 


. & 
Piirhe five vacuum 


by the steam generated juice in the concen 


trators. 
vacuum pumps, four in number, were each 28in. in 
of stroke of. 1 ft. 10} in., and were 


diameter, with a ee 


arranged under the beams of a pair of 


condensing engines 
having cylinders 29 in. in diameter and a length of stroke of 
5 ft.; they were supplied with steam at a pressure of 3 1b., 
the concentrators. A similar pair of engines, sup- 
plied with steam from the same source, drove the main lay 
shaft which actuated the mechanics’ shop and the centrifugal 
curing machines. These engines had indicated 28 and 80 
horse power respectively. The coolers and crystallisers were 
all of cast iron with external flanges. The centrifugal ma- 
chines had baskets, 30in. by ilin., and were driven under 
the floor of the curing house, in groups of six, from counter- 


gear attached to’ 


also from 


shafts actuated by main lay 
put in motion, or stopped, by hand 


casing. 
The buildings of the factory -consisted of a wrought-iron 
skeleton, composed of girder-shaped columns, placed 20 ft. 
apart, and connected by arched roof rafters, on which were 
lvanised roofing. The 
d in with 12-in. brick- 
work, into which iron windows and doors were introduced as 
required. Travelling cranes‘on overhead rails ran over the 
gines, dimensions over all 

were 481 ft. 6 in. by 155 ft. and} high, with a total area 


laid iron purlins and corrugated 
intervals between the pillars were 


cane mills and vacuum en 


of 45,162 square feet. 

























pans were each 10ft. in diameter and 
9 ft. Gin. high, of 370 cubic feet capacity, and were worked 


TRANSMISSION OF MOTION, 


paper many passages almost identical to some used by me; 
aie vay hmong ae feay levee Seteey. 8. ening with 
its couplings, pulleys, other adjuncts i as a 
machine to transmit motion, is most frequently the largest 
in the establishment,” he only puts it in its true light; and 
had he assumed the case of a large shipbuilding, bridge, or 
boiler yard, as I did, the disproportion of the means used to 
the end obtained, would have been even more strikingly 
illustrated. He then adds, “ It calls for economy in first cost 
and for economy in use.” Comparing transmission of power 
by shafts with transmission by hydraulic pressure through 
pipes, the first requirement, economy in first cost, is so 
apparent in fayour of the hydraulic i 





place with ease by any labourer, and from the simplicity of 
their attachments can be removed at very little expense. As 
to the relative economy in use. Take a simple case—that 
we require to work only one machine at the end of a range 
of ing; to drive this one machine we have to exert a 
power by the siifficient to drive all the other shafting 
in the works, and all the belting up to the loose pulleys or 


iverpool meeting. There occurs in Mr. Sellers’s | 


not } valve from his drawing be 
ign has been 


THE EJECTOR CONDENSER. 
To THs Eprtor ov Exervegnrne. 
S1z,—If Mr. Lewis Olrick will re-read Dr. Rankine’s paper 
on the —erer Condeneney: he will probably: learn that 


st 

if measured by the discharge water (as a calorimeter) from 
are condense ae ¢ ) oa 
8 uantit water ired, each engi erns 
it S agudonen with the state o Lo ape hop artigos 
I am, yours truly, 
: , ALEXANDER Mortox. 
62, Buchanan-street, Glasgow, November 27, 1872. 


SAFETY VALVES. 
To tug Eprror or Encinesnine. 
Srm,—Having heard that the editor of a paper, called, I 


think, the Nautical Fa ont is offering 1001. for the best 
opens antoty valve, I uld like to ask a few questions 
ut the conditions, 


Will the fact of an inventor being requested to make « 
considered a notification that his 


occupy your valuable space in it; im fact I ask not and he may claim th d? 
for sionges argument in nomretae Nope rrnntf may an inventor’be required to submit Hie valve for com- 
_ Mr, ss paper. Briefly, addition petition with ot. 4 at the expense of gettin 
being itself expensive, requires a large extr nditure in pe tli Util be lithe to sejexcion? ee 
pulleys, foundations, col; nd a large amount With respect to the 2/7. which are required, I understand, 
jour and attention to fix and erect ‘ is | as am’ earnest of good faithon the part of an inventor, I 
Whereas hydraulic pipes can be laid in their | should like to know whether 


this money, or part of it, will 
be returned on the design being didiiaall wnmseccactel. 
Ifthis be not done, it is quite plain that fifty competitors, 
and not the editor of the Nautieal Magazine, will have pre- 
sented one of their number with 1007. in case of the number 
exceeding fifty—not at all. an unlikely supposition—it will 
turn out a profitable i 
I cannot see thata guarantee of faith is necessary, as it 


y Se _ | cones on the machine, and im very many cases, such as shearing | is very i that a man will himself to the ex- 

The water supply wag derived from the Tbrahimia Canal ; and punching machines, the whole of the machines them- eet a drawin ‘shilli at least, for no earth! 
the engines and vacuum dra: their & : Laat wings pullings y 

ilo the high scum ~s ee ee selves. But how is it ess Seippieto system is ado Why, or in way, any one who sends a design 
a are cee wes BU by Ose w io oe such as I advocate? To work a ine at the very furt fo the editor 0 the Nas le dailne ie to commit « breach 
pes ‘ pee ugals’ ote of SAGGn ing Pre hg corner*of the works, by the valve, the exact quantity | of faith is a myer to me. 

Po eneiill & h hie bh. ; etn | P | of water or power required is drawn from the accumulator, ly, in case of a valve being approved of and the reward 
pees a an Ne ks ee nehte &** | the engine commences to pump this amount again into the | paid, to whom shall it belong ? 
P U ate ees pee; acid accumulator, and then stops. The other ines are all| Does the design or invention become the property of the 
P ble shin ont tine deeaall ee Muded re standing each independent ; if work is wanted from them, the | editor of the Nautical g,or will it still remain the 
use for sugag imaking hed bes faboary as 1203, and | Powers "nly tobe deawn, off and, given im exagl amount |property titi. °°". 

; reese ° Di g versus | ought to 
many times “op elo but alt ho very eeen pee draulic mains, the case of ee tee, "Hoping you will find space for these few lines, I remain, 
regents som rod ; roma | always going on, and the wear and tear of leather | Sir, 
—— & dae success od; oy ie ~ -of the most serioud items in a works’ account. Yours faithfully, 
pos wk net of at omy yor = mentee incidentally Sang “ anes zs a ~ ie Souparz. 
; mar use of belting obtains. hink, however, ewcastle-on- ovember 26, 1872. 

3 acer ie bY whereas o iting is soon lost in and noise We publish the above queries, as they fairly represent 
extremely concentration. of sulphur and | ,), the silence of belting i lost in the din and noi P ag q y P 
lime used, latter as pai neighbouring inquiries we have received trom other correspondents. The 





factory of Bene Mazar, was 


syrup in two hours ab Aba, against six hours at Bene Mazar. 


Mr. Ogston’s experiments to ascertain the yield of sugar 
were then descri and the results contrasted with those 
of factories in Demerare-and: New South W ales, showing that 


under the new syst# 
white sugars, and 4 
other methods of manufacture. 


Interesting investigations were then made as to the degree 
tors to supply steam 
@ power 


of concentration necessary in the eva 
enough to boil the vacuum pans and to furnish 
required for curing. It was shown that, by eva) 
67 per cent. of the juice, the i results 


ratin 
be, an 


actually had been, obtained. The total power necessary to 
mill was then computed, and, taking into account 
the work down by the steam from the juice, it was shown 
there remained 201b. of dry megass* available for the 
evaporation of every cubie, foot of water. The efficiency of 
megass was shown to be about one-half that of coal, and it 
was argued that by the new system the manufacture might 
be carried on without the aid of coal at’all. The cost. of the 
mill was then dwelt upon, and contrasted with that of Bene 
Mazar, showing that there was @ saving in capital outla: of 


work 


that 


23 cent. on machinery and about 11 cent. for stoc 
culeki dtainent. hackles ten harten penal aheeae. Poe.the 


‘vivifying the latter and supplying the loss by waste. In 
seore of high yields of 
, economy of fuel, 


conclusion it was claimed that.on 
first sugars, small percentage of molasses. 
simplicity of manuiacture, and. lowness 


come a substantial success. 


Acknowledgements were made for the gracious manner in 
which His Highness the Khediye had given permission a4 


the preparation of the paper, for the, assistance 
Mr. PC. Anderson, Assoc. , Inst. 
of the paper mill in Cairo, and the su 


engineer of Aba-el-Wakf, Mr. Cheesman, Stud. Inst. C.E., 
under whom it had been erected and put to work. 


A Trawsinpine Rattway.—A transandine survey, made 
jointly by the Argentine and the Chilian Governments, 
Leaver little doubt of the sr game Ba railway communica- 
tion between the Atlantic and Paci The length of such a 
communication would be about 1200 miles, of which nearly 
400 miles are actually made. © 


InDusTRIAL AND Fink Ants Treasures ExHrsirIo0n AT 
Wiean.—The opening of the. new i at Wigan, 
which has been at a cost of nearly 30,0001., isto be 

lebrated by an exhibition on an extensive scale. The 
” infir is intended to meet the requirements of the great 
~ manufacturing and mining district of South-West Lanca- 

ran og which Wigan ae and which, notwithstand- 
ing the special necessities locality has at present no 
institution of the kind. 












examined, and a.comparison 
of the new and old, but hitherto"most perfect system of 
manufacture, showed that the raw juice was converted into 


larger return of first 
of molasses than in 


















of first cost of ma- 
chinery, the new process of sugar making promised to be- 





C.E., engineer-in-chief 
gar factories of Aba 
Bene Maza, and Malatea, and for the services of the resident 


An exhibition of ons, Seg peng 


of multiplying wheels and gear, in the case of hydraulic ma- 
chines we maintain “ silence” throughout, no matter whether 
the force being exerted is 1000 ounces or 1000 tons. The only 
other matter I would touch pon is that of speed. In my 
opinion there is no more policy than that adopted by 
many man of making a machine capable of doing any 
given operation, say twice or thrice as fast as it can by any, 
possibility be fed ; for instance, what advan is there ina 
rivet : or g machine, which can rivet 20 
if at the quickest a gang of men 


or p holes a't 
can only put in all through 5 rivets per minute, or punch 10 
to 15 holes. “If is misspent money, and in many cases more 


wasteful than machines working rather slower than men can 
feed them. As the inventor of several hydraulic machines, 
both for doing the heaviest{and lightest classes of work, I have 
continually had this assumed defect of “slowness” urged. 
To prove the fallacy of this argument, I have rivetted with 
a single “ rivetting die” § in. to } in. rivets at the rate of 12 
per minute, and good work, and by putting on a double set 
of dies could do equally well 24 minute, and so on in 
rtion. So that 1 maintain that transmission of power 
yy hydraulie pressure does not mean—within, of course, 
reasonable limits, and properly applied quent slowness 
in the production of work. — ° 
I do not, of course, for one moment, deny that shafting, 
and a considerablb amount of it—but much less than is 
generally supposed by those who have not thought the 
matter over—will always be required. But I maintain that 
for the economical production and execution of the heavy 
class of work done in shipbuilding, and engine, and bridge 
works, the general ye pon of tel? ee accumu- 
lators, and mains laid all over the works. will, as 1 are 
some years ago, be found the most efficient plan—in fact, I 
have in several cases already made great towards 
this end, in some works abroad especially. machines 
required to do the heaviest work on this system are not 
costly, if only the manufacturer will take heart, and go in at 
first for accumulator, and engine, and’‘pump power, capable 
of working a com lete plant, and thus ing their cost, 
as it legitimately should be, over the whole of the machines ; 
and it would, 1 am convinced, as effectually aid us to carry 
out works such as I have touched upon, as Sir W. Arm- 





London, November 27, 1872. 








answers, however, can al given by the editor of the 
Nautical Magazine —Ep. E.} 


NOTES FROM THE SOUTH-WEST. 
Treforest Iron and Steel Works.—One of the blast fur- 
naces of these new works, which have just been completed, 
hag been blown in. A second blast furnace is being got ready 
withrall speed. 








Llynvi and Ogmore Railway.—An announcemen§ of im- 
portance to the original shareholders of the Liynvi and 
Ogmore Railway has been made. An agreement, which has 
been for some time in negotiation bet the Liynvi and 
Ogmore and Great Western companies, has been ratified by 
the respective boards, and Parliamentary sanction will be 
sought in the coming session. The Great Western company 
is to guarantee 6 per cent. dividend in perpetuity upon the 
stock of the Llynvi and Ogmore Company. All increased 
traffic over the Liynvi and Ogmore system will go to the 
shareholders, less 50 per cent. tor working expenses, for ten 
yeara, 

Cardiff Tramway.—Colonel Riche having approved of the 
extension of the Cardiff tramways to Roath, the tram cars 
commenced running on Saturday morning. 

New Works at Llantrissant.—A large quantity of land has 
just been let to a company for the erection.of extensive tin 
works. . The land adjoins the Llentrissant station on the 
Great Western Railway, and forms a portion of the Lanelay 
estate. The ground for the erection of a number of work~- 
men’s cottages has already laid out; and the building of 
these cottages will be commenced as soon as the weather 
permits. 

Sewage at Swindon—The old Swindon local board con- 
template purchasing 140 acres of land for a sewage farm. 
The land is now being drained, and laid out for sewage irri- 
gation. - 

Redbrooke Tin-Plate Works—These works, after under- 
ing extensive improvements, were successfully started 
t week. The machinery was erected by Mr. James Jones, 
of Risca. 

Welsh Minerals.—<A calculation has been made showing 
the immense richness of the mineral district which the 
Llynvi and Ogmore Railway tr The quantity of 
coal alone which can be worked by the present pits and 
machinery is no less than 85,000,000 tons. Ironstone and 
blackband ore are also’ to be found in abundance, and will, 
no doubt, be largely developed within the next few years. 
Southampton Town Jetty.—The work of extending South- 
ampton town jetty has been commenced by Messrs, and 
Sons, the contractors. 


Tun Batrery, Nsw Yorx.—In connexion with this fa- 
yourite New York resort, it may be noted that a new pier is 
being constructed. The new pier will be 500 ft. long and 
80 ft. wide, and it will be su on 19 arches. These are 

















Tue Westinenovsr Ark Braxz.—LFighty and 
eight locomotives, forming a part of the rol ; the 
Mexican Railway, are being fitted with the Wi use air 
brake. We are glad to find that English are 
rapidly adopting it for f railways, an ' others, we 
may mention the Poti and Railway, and re in 
the State of Tarapaca, in last w A. 
Stivart, an ag ge the State rail- 
ways, visited this-country to inspect the brake, with the view 
to its ex introduction upon the Belgian Govern- 


* | placed upon foundations of huge blocks of artificial stone, 
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BESSEMER MACHINERY.* 
By Auex. L. Hour, C.E. 

(Continued from page 357.) 2 
Broke following the iron through the converting process, 
let us glance at the construction of the vessel, the simplest 
form of which is shown by Fi 16, 16, and 17 on the 
present A vessel that will convert a 65-ton oes 
is ft. in external diameter, and 15 ft. high. It is e 
chiefly of }in. to } in. iron plates, and lined nearly a foot 
thick with refractory material. At one end it has an 18 in. 
opening, called the nose; at the other a tuyere box, a, 
ig. 17, communicating with the blowing engine. From 
the tuyere box, twelve fire-brick tuyeres, each perforated 


with 12 } in. holes, project through and are embedded in | 
the lining. A tuyere is shown in section by Fig. 18. These | 


tuyeres last but six or eight heats, and are arranged, as we 
shall see further on, to be rapidly renewed. The vessel is 
mounted on trunnions, and turned by a hydraulic cylinder, 
by means of a rack and pinion. When the charge enters, the 
tuyeres are turned up as at Fig 16, so that the iron will not 
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run into them. The blast is then admitted, and the tuyeres 
turned down so that the meta] will flow over them and be 
pierced by the entering columns ofair. The cubical contents 
of the vessel is eight.to twelve times that of a charge of 
iron, in order to give room for ebullition. The vessel lining 
is heated red-hot and the fuel discharged before the iron is 
turned in. 

The iron is now subjected to 120 streams of air, jin. 
in diameter, at 15 Ib. to 26 lb. pressure, for about 20 minutes. 
Most of the silicon is first burned out, the result being slag; 
and a comparatively dull flame at the converter mouth. 
When the carbon begins to burn freely, the volume and 
brilliancy of the flame increases, and as the surging mass 
grows hotter, and boils over in splashes of fluid slag, the dis- 

is a thick, white, roaring, dazzling blaze, and the 
massive vessel and its iron foundations tremble under the 
violent ebullition. 

Towards the close of the operation the flame becomes 
thinner, and when decarburisation is complete, it suddenly 
contracts and loses illuminating power. determination 
of this period is the critical point of the p Ten d 
too much or too little blowing injures or spoils the product. 
At the proper instant, as determined best by the spectroscope, 
or by coloured glasses, but usually by the naked eye, the 
foreman turns down the vessel and shuts off the blast. The 
charge of melted spiegeleisen is then run in, when another 
flaming reaction occurs. The vessel being still further de- 
P the steel runs into the ladle, pure, white and shining, 

rom under its coating of red-hot slag. A blanket of slag, 
most useful in preserving its temperature, follows‘it into the 
ladle. The metal is now led into the ingot moulds, by 
means which will be further illustrated. After the exterior 
surface of the steel has crystallised, the mould is removed, 
and the ingot is ready for re-heating and rolling. 

a thus taken a general observation of the Bessemer 
plant 

req 





we are prepared to analyse the peculiar 
ae uirements, and the way in which they have 


This subject divides itself under two heads : 
1. The cardinal requirements upon which hinge the 
duction of steel at all, whether fast or slowly, expensively or 


2. The mechanical refinements, upon which commercial 
success 
The most novel and difficult problem obviously was, how 





* A Lecture delivered before the Students 
nstitute of Technology. a 





to hold and handle fluid iron while it was being treated with 
violent blasts of air, and how to do this with such celerity 
that the metal would remain fluid. The American 
ments of Kelly, which antedated those of * 
successful only to a limited extent, because these conditions 
wenn ont Oy tet. SS ee oe wards into the metal, 
at low \ in few large streams ; 

iron chil fed before decarburisation was complete. 
method of pene | the metal i this difficulty. 
Bessemer first treated crude iron with air blasts in a crucib) 
set in a furnace, and thus maintained its fluidity. But the 
cost of this outside heating, the smallness of the ct, and 
the difficulty of applying the blast and maintaining the blast 
| pipe, rendered the abortive. Nor was this what we 
now know as the mer 


‘i 








contained in the iron. 

| The first radical feature of the Bessemer apparatus was 
| imbedding the tuyeres in the lining of the vessel ; or, in other 
| words, the perforation of the bottom part of the vessel lining. 
| The bottoms of the tuyeres are luted with plastic clay, 


FIG.IS. 





{ inserted in openings in the tuyere Pe ears. 0 Se 
paing, oo Ga ne eit inn, leah oes in place by a dog 
(Figs. 9). Semi- ia reff jal. chief 

ground silicious sions, is the rammed between and cmunt 

the aga, thus forming the continuous lining of the 
vessel. 

This feature is essential, first, to the maintenance of the 
tuyeres. It is obvious that a naked refractory tube, pro- 
jecting into the molten metal, with iron and alternately 
wearing and chilling on all sides of it, is far more costly to 
construct, operate, and maintain than the mere end of a brick 
block lying flush with the lining, and that any apparatus to 
insert and withdraw a tuyere, must be expensive and easily 
deranged by the heat and splashes, while the perforated bottom 
coe no moving apparatus additional to that which rotates 

vessel. 

2. The perforated bottom—the introduction of the blast be- 
neath the iron and in numerous jets, is essential to its violent 
and distrib ae aoe n. 

The second radical feature is the rotating vessel. The 
very limited use of a stationary vessel having similar tuyeres 
has been referred to; but as recarburisation cannot be per 
formed in such a vessel, and as it is otherwise impractica’ 
for a maximum production, we may p ly omit its con- 
sideration. We have already o the value of the 
rotating vessel in placing the tuyeres under the metal to 


e3 


blow, in removing them to stop blowing, in recei the 
inom tasns dhe onpeinn, ancl te poatias.thedien aaectaeters: 
ing ate To assure ourselves of the simplicity and perfect 
pioten 50s nates > Care. re, Se eee ae 
to an i uate substitute. Ifa tuyere w 
bio , a8 is often case, at the first indication, the per- 
a cated’ Sh achation amen ie od-anh tee 
an ired. ive tuyere is cut out, 
hole is rammed full of moist clay and sand, and the blo 
i after 5 or 10 min 





being to it from the ré the hollow 
trunnion ths yeseel. By breaking « single is to 
say, by the tuyere-box co of the tuyeres 
mig bs andremoved. == — > 
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space apprise the workmap in time to turn down the vessel 
before serious is done. 

Pree vessel is an important feature. The 
interior is well formed for resisting ge tey ge an gees 
and for the of heat. The nose is eq con- 
venient for and discharging the metal, and for dis- 
charging the gaseous products of combustion into the 
chimney. The angular position of the nose gives the vessel 
co larg? 5 copay ws Seen Sane the whole 
charge will lie in running either into the tuyeres 










heavy pure, while the lighter slag and 
impurities are left at 9 Pouring steel into over 
scra) % is im) ‘ 
The vertical motion ofthe crane in neccesary in pouring from 
the vessel, to keep the close under nose, thus pre- 
venting too great a fall of the stream and quent slopping 
The nena BR dae nee were-wted, 5, fo 
regulate ition o nozzle over moulds, to 
sana over Gal tale Oot and i 

While this drawing is us, us observe several 
features that have been added later, in this country. 1. The 


radial motion of the ladle, by means of a rack or a screw, i. 

stansiung a ibsend peatiouny and Ww ioeeuveniiasia pooperty 

8 ing in di ¢ positions; it is convenient in ly 

ee ee ae OS as 

} accurate adjusting o' stopper in y 

means of ahinged plate (Figs. 26 and 27), to which the stopper, 
lever are attached. ” 


slide, and 
(To be continued:) 
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AMERICAN PLANT FOR THE BESSEMER PROCESS; LADLE 
(For Description, see opposite Page.) 
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RUSSIAN FIRST-CLASS CARRIAGE. 
WE publish this week a two-page engraving showing a 
longitudinal section and sectional plan of the first-class car- 
riage shown at the late Exhibition at Moscow, by the 
Moscow and Koorsk Railway Company. We intend next 
week to give engravings showing other views of this car- 
riage, and we shall then describe it in detail. 





NOTES FROM SOUTH YORKSHIRE. 
° i Suerrretp, Wednesday. 
Ratlway Company and South York- 
shire Coalowners.—Gm@ing) to the great decrease in the 
tonnage of coal from South Yorkshire to London, and the 
increased quantity sentfrom Derbyshire by the Midland, the 
Great Northern Railway Company have just issued a 
circular to all the colligry proprietors situate on that part of 
the Manchester, She , and Lincolnshire Rail between 
Barnsley and Sheffield: They allude to the fact men- 
tioned, and say that it cam only be accounted for by the 
higher prices existing #m South Yorkshire, and they appeal 
to the coalowners in’the latter district to maintain their 
position in the London market. They also call attention to 
their carriage rate, W ig less in proportion to the dis- 
tance than any othef , being 5.9 per ton for 156 miles, 
whilst the Manchester Sheffield and Lincolnshire receive 1.4 
rt ton for 16 miles) {Phe South Yorkshire owners hardly 
Enow what to make 6fthe néw alliance between the Sheffield 
and Midland lines. “They ane disposed to think that, if suc- 
cessful, it will be little or nothing to their advantage, as the 
Great Northern has ahways manifested a disposition to treat 
them well. i 


The Sheffield Tramtbays Company.—A company with this 
title has Sn formed fo the purpose therein ediaabed, with 
a share capital of 80,0007., in 107. shares. At nt 4000 
shares only are being issued. Tramways will be first laid to 
Attercliffe, Brightside, Owlerton, Heeley, and Nether Edge. 
The company have entered into a contract for the two lines 
first named for the sum of 80,5007., and expect to get in 
working order in about six months. 


Meetings of Colliery Proprieto:s.—During the past few 
days a meeting of thé West Yorkshire colliery proprietors 
has been held at Leeds; and of South Yorkshire colliery pro- 

rietors at Barnsley, when discussions have taken place with 

lr. Wardell, the Government inspector, as to certifi- 
cated managers under the New Mines Act. It was under- 
stood that these were to be the underviewers. A committee 
was appointed to draw up rules to be confirmed at a general 
meeting. 

Water Supply for Penistone and Thurlstone.—A meeting 
of the inhabitants of these ety growing places (which are 
practically one), was held on Thursday to consider the 
question of water supply.‘ It was stated that they could not 
be supplied from the Ingbirehworth reservoir of the Barnsley 
Corporation, there not being sufficient fall. A letter was 
read from Mr. Charles Sacré, engineer io the Manchester, 
Sheffield, and Lincolnshire Railway Company, intimating 
that it would be as well to get the Barnsley or Dewsbury 
Water Works to take the matter up. 


The Fire at Dar, Main Colliery—The fire which 
broke outin the workings of this colliery on October 13, has 
been, it is believed, extinguished by the inundation of the 
pit with water. Last week it was discovered that the water 
had reached the seam locally known as the Wath Wood bed, 
where the two drawing shafts are connected by a horizontal 
drift, thus showing that both the dip and rise workings were 
flooded. On exploring the upcast shaft the brickwork lining 
was found to be little. inj . The headgear has been re- 
placed, and Lpmsny  enyoen are now fin hand. Under 
these circumstances the Joss tothe proprietors will not be so 
great as was at first feared. 


The Yorkshire Colliaries and Tronworks.—There are now 
423 collieries at work in Yorkshire as against 416 in 1871, and 
the tonnage prod 12,801,260 in 1871, and 10,606,604 
in 1870. It also ap that there were in 1871, 95 furnaces 
in blast in this coun’ com with 89 in 1870, and the 
production therefrom was 1,144434 tons, and 994,687 re- 
spectively. There af also 25 leadimines in the county, from 
which 5916 tons of fad and 805 ounces of silver were ob- 
tained. The total yieltf of ironstone in 1871 was 4,989,898 tons 
as against 4,380,605%n 1870. 


Machinery for Coat Outting.—There being practically no 
response to the offer, made some time ago by Mr. Firth, of a 
= value 5001. for the best coal-cutting machine, the mone 

as been returned to that gentleman, and the Messrs. Firt 

may now regard themselves as being first in the list of ma- 
chine makers for rticula? purpose. Their machine 
certainly works ina cleanly manner and with great pre- 
cision. They” are being adopted ‘by many owners in this 
locality, amongst others at West Ardsley, Woolley, and 
Sharlstone, and appear likely to meet with general approval 
when they become more widely known. 


The Great North 








Russtan Rattways—Surveys for the Vytegra and Onega 
Railway have been Sl and the works are about to 
commenced. The total length of the line will be 334 verstes, 
or about 223 English miles. The engineering difficulties are 
said to be com eamnisivieh and the utility of the line, as 
tending to bri over the distance between St. Peters- 
burg and the White Sea, is generally acknowledged. 


Tur Lave Me. Joun Texnant.—We have to record the 
somewhat une death, on the 23rd instant, at 27, 
Belsize Park Gardens, of Mr. John Tennant, 76, many 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 
The Cleveland Iron Market—Yesterday there was a fair 
average attendance on ’Change at but, as on 
revious market days recently, 
e consequence advance in Glasgo 
were firm, but No. 3 was still per 
ton immediate de! . The changes of the state of trade 
in ee eer do “ye s pe! ag Oy 4 a the 
Clevelan » Buyers sti in 
will Sealine ieee lhowever, a good de’ for all 
of iron, and g the immense quanti 


lieve that a most healthy state of things will be"maintained, 
and when the buyersdo give out their : 
condition of ‘the trade will be very similar to what it is now. 
There is no change in the state of the finished irom trade. In 
the Middlesbrough district, during the last few days, a firm 
has obtained a contract for 10,000 tons of rails at a good 
price. Plates and bars are in request. 


Strike of Puddlers at Stockton —The puddlers gt the iron 
works of Messrs. Shaw, Keay, and Johnson, Stockton, are 
now on strike. On Saturday last the firm summoned 41 
puddlers for breach of contract. The i stated 
that the men had left their work on the Wednesday 
without giving notice. The defendants admitted having 
left work, but stated that the coal which was supplied for 
their furnace was nothing but rubbish and would not burn. 
One case only was heard and the magistrates fined the defen- 
dant 17s. 6d. and costs. The other cases were —— 
until Friday. Surely this is a case where the of 
Arbitration should have taken action. The men should not 
have left work, and the masters should not have 
the men. Had the question of the quality of the coals been 
referred to the of Arbitration there is i 
would have been amicably settled without loss to either 
masters or men. 

The North-Eastern Railway Company and the Cleveland 
District —Again the ironmasters are out for trucks 
to enable them to carry on the iron trade in a proper manner. 
The North-Eastern Railway cannot furnish a sufficient sup- 
ply of trucks, and state that they have ordered a lar, 
number, but have not been able to get them delivered accord- 
ing to contract. Many of the ironmasters are now of opinion 
that we district hey 8 - = that railway — - 
which is ne ts elo; ¢ until the mono 
of the North astern Bailway Contpes is destroyed. Tt 
soageess that RS ie an to make extensive docks near 
Middlesbrough a an opportunity for a rival railway 
company to step in and help the promoters to out this 
desirable scheme, Thereis no doubt that if capi’ would 
seriously examine the natural advantages of ‘Middlesbro ugh 
—the centre of the larngost.iron-making district in the world 
—they would see that the making of new docks, and the in- 
troduction of another railway into the district would so facili- 
tate the growth of the staple trade, that very soon splendid 
dividends would"be paid on their outlayin this. direction. 
Middlesbrough only requires additional railway acconimoda~ 
tion and large docks, and its pro in the future will be 
even more marvellous than that of the past. 


Hartlepool Harbour —At the monthly meeting of the 
Hartlepool rigs —_ i rere yesterday, the 
engineer (Mr. J. Hawkins) reported ‘the soundings taken 
on the 22nd inst., ee reduction in the of water 
as compared with those in October, the shortest part being 
between the entrance at the outer extremity of the harbour 
where the depth was 4 ft. below low-water mark, ordinary 
spring tides, but that there was little variation in the depth of 
the centre of the ¢hannel as compared with last month. 
The completed part of the new breakwater had withstood 
the severe gales and heavy seas admirably, but contractors’ 
plant had undergone some slight damage. 

Starting of a New Forge Hammer.—Last week Messrs. 
Waterson, Wear, and Co., Elswick Forge, Newcastle-on- 
Tyne, started a 10-ton steam hammer, designed and made b 
themselves. » The'legs are of solid forged iron, and the glands 
are also for; and all the weak parts guarded against by 
substituting malleable instead of cast iron. It is stated that 
this is the hammer ever made altogether of forged iron, 
the only cast iron about it being the cylinder, weighing 
between 8 tons and 9 tons. The anvil bl &e., weighing 
between 50 tons and 60 tons were cast by Messrs. J. Abbot 
and Co., Limited) Gateshead. The whole of the boilers are 
fed by the driver, without moving from his post, by one of 
Mr. Austin’s aniveréal steam pumps. 


Tue Ferrara Lanp Rectamation Worxs.—Most Con- 
tinental travellers are acquainted with that vast expanse of 
water in Northern Italy, known as the Ferrara Marshes, 
covering nearly two. h square miles of what was once 
the most fertile land in Italy. An i 
has been formed for the 
and plans for ishi 
from the most gelebrated h 
and on the Continent. 
by the 














consulting pag ap ede merits of the 
signs submitted to them, the choice fell on those of Messrs. John | pro 







and Henry of Hammersmith, to whom the contract 












for the whole of the ing machinery required for the 
work has been gi Whe body of water to be drawn off 
the land is over per minute, and as the consump- 
tion of fuel ition of pri im 






ears honorary r and member of the Society of 
ritish Artists. 0 years Mr. Tennant’s works have | chinery 


been familiar to who have visited the gallery of the 
Society of British Artists and other exhibitions in London 
and in the provinces. 
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pig iron market con- 
































a sugar house closely ad. i 
on of altering it a wo 

present accommodation. They 
af the tenants of four stores g 
i a 


dation for 7525 tons of sugar, so thatthe Harbour 


are on the eve of ye 5 be 
the circumstances, so that laden vessels 
be detained next year as they were last year. 
Lectureship on Marine Tapioca — 
The trustees of Anderson’s University resolve: 
on instituting several classes for the study « science, 
and on Mond y night the scheme waa i 
& merine ¢ shi 

wv to , oseented yy Mr, ’ 
chair was occupied by Mr. Cunliff, one of 
the institution, and of the late firm of Randolp 
Co. In « few introductory remarks, he stat 
ee ne bet in view wes Hind rting of 

owledge to the working classes. They, had 
funds, he said, to enable them to enter 
epranne of taciahen eens. Soe oe had seas 
of marine engineering pbuilding on which to experi- 
ment; and he hoped. in the hands of Mr. Hill, and with the 
co-operation of the students, the attempt would prove a suc- 
cess. _— i 4-33 ee ge ge at = 4 
outset gave a brief but interesting hi rise ani 
progress of navigation and shipbuilding. from 
own to the present day. Very little progress, he said, had 
been made in the construction of vessels from the first to the 
sixteenth century of the Christian era; and he exhibited 
ye mere le of galleys—one built in the time of 
Archimedes, and other that of William the Conqueror— 
to show the slow adyance made up to iod i 
shipbuilding. Mr. Hill next indicated 
of work which would on 


























































































last, Dr. Stevenson Macadam, 
in exceedingly instructive and in 
subject, and illustrated it by a number of experiments. 
discussion was delayed till the next meeting of the society. 
Doubtless it will also be very interesting. 

Fairfield Association.—A meeting of the Fairfield Associa- 
tion was held last week, when Mr. H. J. Smith read a very 
interesting chemical Paper on “ Discoveries in i 
with Iron and Steel.” He explained with great minuteness 
the different elements which, on being mixed with iron, 
more or less influence it for good or i 
He also gave an account of the different crystals formed by 
these elements in the iron, of which he exhibited a few fine 
specimens. A long discussion followed the reading of the 
paper, in which most of-the members * t took A 
vote of thanks to Mr. Smith and Mr. e Harvey, presi- 
dent, brought the meeting to a close. 








Coat 1n NewFrounDLanvD.—The carboniferous formation of 
Newfoundland is distributed in the area of the i 
what Mr. Murray has named the “inland trough of the 
Humber River and Grand Pond.” The western of 
this trough, he says, strikes inland from the lower of 
Seog Releo tebeaie aac Pond at the head of the river, and 
then wor An left bank of the river towards the western 
shoreof White Bay. The eastern 
edge of the upper end of Deer Lake 
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In consequence of the great increase in our American 
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branch office in the United States. Communications 
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STEAM ENGINE PERFORMANCES. - 
WE have repeatedly had occasion to speak in this 
journal of the carelessness with which trials of 


steam engines are but too often ednducted, and we 


have had to denounce the practice of founding as- 
sertions as to economical performances upon data 
which’ are but too often insufficient to afford a 
foundation for any accurate deductions whatever. 
The fact is that steam engine trials, conducted with 
that care and attention to minute details which are 
necessary to insure thoroughly trustworthy results, 
are but very rarely carried out, either on land or on 


- shipboard, and it can scarcely be doubted that as a 


consequence, the construction and general adoption 
of engines of economical types have been very 
greatly retarded, and there has ensued, for many 
years past, a waste of fuel which it is scarcely pos- 
sible to estimate, but which must have been enor- 

The present high price of coal has had some 
effect in leading steam power users to search after 
sources of economy; but still itis comparatively rare 
to find even amongst the owners of large mills and 


factories, men who prosecute this search in anything 
like a systematic manner. But too frequently the 
steam user, who finds his coal bills heavier than he 
thinks they should be, lends his ear to enterprising 
patentees, who recommend to him some firebars 
of eccentric form, a new firedéor, some wonder- 
ful expansion gear, or some other detail which, 





some cases, where an alteration is made under 
these circumstances, an improvement is the result, 
because, x by chance, the alteration is one 
that was ; but in a great er gscre Hod 
instances, things remain the same, or ps 
become worse than they were before, and, after 
a few e iences of this kind, the owner. 
disgusted at innovations, decides to disregard all 
further suggestions as to improvements, and con- 
tinues in his old and wasteful course rather than 
risk further failures. 

Now we submit that this is not as it should be. 
Instead of proceeding in the haphazard way we 
have indicated, the user of steam power should, 
if he has reason to think that he is not getting 
economical results, call in the assistance of a com- 
petent engineer, and have the performance of his 
engine and boiler thoroughly and carefully tested. 
When, that test has been made, and the perform- 
ances of the engine and boiler ascertained indepen- 
dently, then, and not until then, should the idea of 
alterations be entertained, and their extent deter- 
mined upon. It is, in fact, impossible to decide, 
until the actual performance of an engine or boiler 
is ascertained, how much it is advisable to spend 
upon alterations, so as to secure a result which shall 
be really economical ; and we may remark here that 
when the facts are known it will in many instances 
be found cheaper to replace the old engine by a 
new one of a more economical type, rather than to 
attempt to make improvements which will never 
be thoroughly satisfactory. 

We know that there are many mill and factory 
owners who have a great horror of anything 
approaching an experiment. They regard engine 
and boiler trials merely as excuses for upsetting 
their usual working arrangements and disorganising 
matters generally, without producing any commen- 
surate result. ‘This, however, is a great mistake. 
If conducted by competent engineers who know 
what such trials ought to be, and how they ought 
to be proceeded with, an engine and boiler trial may 
be carried out without in any way materially affect- 
ing the ordinary working of a mill or factory. It 
is, in fact, particularly desirable that an engine and 
boiler, when tested, should be working as nearly as 

ossible under ordinary conditions, or otherwise 
aise data may be obtained which will interfere with 
the deduction of correct results, 

Of course the carrying out of a proper trial of a 
mill engine with its boilers cannot done for 
nothing; but it certainly need not be a costly 
affair, and it is one which, in the vast majority of 
instances, will be promptly repaid by the sources 
of saving which it will point out to the steam user. 
We cannot, however, too thoroughly impress upon 
our readers that a steam engine trial, to be of real 
service, must be complete, and must be carried out 
by competent hands, It is of no use to take indi- 
cator diagrams from an engine at long intervals, to 
count the number of revolutions occasionally, to 
keep some kind of crude account of the amount of 
fuel consumed, and then from these ‘‘data” to 
deduce the consumption of coal per indicated horse 
power per hour. So-called trials are, we know, but 
too often conducted in the fashion to which we 
have alluded ; but such trials are really worse than 
useless, as they not merely give results which are 
worthless in themselves, but by distributing un- 
trustworthy facts broadcast, too often cause really 
genuine performance to be regarded at less than 
their veer value. 

To be of real service a trial must be 80 conducted 
as to distinguish clearly between the performance 
of the boiler and that of the engine. In testing 
the former it is no use proceeding on the plan of 
starting with a fire on the grate and ending with the 
fire in what is judged to be the same condition as 
at starting. It is quite impossible to judge of the 
quantity of fire on a grate with sufficient accuracy, 
and the only proper way of proceeding is to start 
with steam up and the grates completely cleared, 
and to end the trial under the same conditions, the 
fuel removed from the grates at the end of the run 
being of course weighed and duly credited in calcu- 
lating the ormance. ‘The water evaporated 
also should very carefully measured—or, what 
is still better, weighed—and its temperature should 
be recorded at uent intervals, as should also the 
pressure of steam in the boiler. : 

In the case of the engine, indicator diagrams 
should be taken at regular intervals, these intervals 
being made more brief in proportion as the work 


diagrams from both ends of the cylinder or cylinders 
every quarter of an hour, but if there be great 
variation of power, the di should be taken 
as frequently as possible, or what is still better, one 
of Ashton and Storey’s continuous indicators should 
be used. We may state here that under no circum- 
stances should di obtained from one end of a 
cylinder be taken as rece e the action of the 
po owe me at both mei “ae: the me of the uniformity 
of the a age m provi actual experi- 
ments. e have known many Pac Berges ob oi 
serious ones—arise froni a neglect of this precept. 

Besides taking indicator diagrams, frequent ob- 
servations should be made of the steam pressure in 
the engine-room, the ratio of expansion (supposing 
that to be variable) and the drainage of pa 4 Se | 
steam from the steam jacket, &c., while, almost 
above all, we attach particular importance to. a 
careful record of the quantity of condensing water 
used, and of the temperature at which it escapes. 
We have on several occasions directed attention to 
the method of testing engines by observation of the 
quantity and temperature of the condensing water 
employed by Mr. B. W. Farey{and Mr. Bryan Donkin, 
junior, while we have also described* the arrange- 
ment devised by them for keeping a record of the 
temperature and.amount of water discharged from 
the hot well, and we may repeat here that we know 
of no other system of testing which is so trust- 
worthy, or so well adapted for general application. 
The practice of measuring the quantity and tem- 
perature of the condensing water has also the ad- 
vantage of forming an excellent check upon the ob- 
servations in the boiler house, and from it, it can be 
in a great measure ascertained, whether or not the 
feed-water used has been fairly evaporated, or 
whether priming has taken place. 

It is, as we have said; to the direct interest of 
mill and factory owners, that the performances of 
the engines and boilers employed by them should 
be thoroughly tested; but it is nevertheless true 
that there is considerable difficulty in getting this fact 
properly appreciated. This state of affairs is, we 
believe, to no inconsiderable extent due to the want 
of a correct appreciation of the wastefulness of 
many classes of engines in general use, and probably 
nothing but a complete exposé of the faults of such 
engines will be of service in bringing about a better 
state of things. In the case of steamships, the 
facilities which exist for instituting a comparison 
between the fuel consumption of one vessel and that 
of ‘another of about the same tonnage, engaged on 
similar service, haye enabled comparisons to be insti- 
tuted between different classes of engines, which, 
although necessarily only broadly approximate in 
their character, have nevertheless proved of good 
service, In the case of factory engines, however, no 
such means for ready comparison exists, and as the 
owners of inefficient steam engines seldom make 
thorough trials of them, and still more seldom publish 
the results of those trials to the world, the evil goes 
on, and promises to go on, for very many years to 
come, 

Almost the only remedy for such a state of things, 
and certainly the only means we can think of for 
bringing the wastefulness of many types of engines 
prominently before the eyes of steam users, is the 
carrying out of a comprehensive series of public 
trials of steam engines, Already the competitive 
trials, conducted under the auspices of the Royal 
Agricultural Society, have done great service by 
showing the users of portable, and small fixed, en- 
gines, to how great an-extent the performance of 
such engines is dependent upon proper design and 
construction, and how great is the economy which 
a really good engine is capable of effecting. What 
is now wanted is an extension of such trials as the 
Royal Agricultural Society have carried out to 
larger engines and boilers of the types ordinarily 
employed in our mills and factories, and a fae var 
tion oF. the results in a form which will render them 
generally appreciated by steam users, 

But it will be argued that such experiments as 
we propose are practically impossible, on account 
of the great expense that would attend them, and 
we admit that under ordinary circumstances this 
would be an important difficulty. Next year, how- 
ever, there will be an opportunity, such as has never 
before occurred, of carrying out such trials as those 








* A fully detailed account of a er ee engine and 

boiler trial, in which Messrs. Farey ’s system was 

Papen an gree by us on page 279 of our twelfth 
ume. 3 
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we advocate, and we most hope that it 
will not be allowed to slip by. At the Vienna 
Exhibition, with its vast i hall, and its 
annexes, there will be brought er such a col- 
lection of stationary engines and boilers as the 


world has never yet seen, and more than this, there 
will exist every convenience for eae o these 
engines to a thorough system of trial. Under such 
circumstances it would be a subject for sincere 
regret if so rare an opportunity were allowed to 
pass away without being turned to account in the 
manner we have indicated. As yet no official inti- 
mation has been published that engine trials will be 
carried out at ee ; but so much skill and 
energy is being displayed in organising the various 
departments of the Exhibition, and in giving to the 
whole a thorough] —— — that we can 
scarcely suppose that such a grand opportunity as 
that we hess pointed out should be neglected. Let 
such a series of international engine trials be carried 
out, and both steam engine builders and steam 
power users will have reason to remember gratefully 
the Vienna Exhibition of 1873. 








THE BERMONDSEY BOILER 
EXPLOSION. 

THE adjourned inquest into the cause of the Ber- 
mondsey boiler explosion* took place on Friday last, 
and resulted in a verdict of accidental death, with 
a recommendation that all steam boilers should be 
subject to Government or other sufficient super- 
vision, and that a certificate should be exhibited in 
a conspicuous position near each boiler, stating the 
highest pressure at which it was to be worked. 

‘The coroner on this occasion had the assistance 
of one of the Government inspectors, Mr. J. McFar- 
lane Gray, who not only gave evidence, but was 
also permitted to cross-examine the other witnesses. 
A gentleman, representing the firm who made 
the boiler, stated that it was made in 1855, and was 
proved to 150 Ib. pressure before it Jeft their works, 
and, according to their practical experience, it was 
sufficient for a working pressure of 60 lb. per square 
inch. According to their agreement, the boiler was 
to be 30 ft. long, 6 ft. 6in. in dianieter, with a flue 
3 ft. 3 in. in diameter, the shell plates to be }in., 
and the flue plates to be yin. thick. 

But in opposition to this, it was stated by Mr. 
Gray that only four plates, the first four on the to 
of the flue, were .2, in. thick, that is, the upper half 
of one-third of the length of the flue, and that 
the next plate, immediately at the back of the 
bridge, the most important plate in the boiler, was 
only yyin. thick, while the rest of the tube was in. 
plates. Now according to Sir William Fairbairn’s 
experiments, the strength of a tube to resist ex- 
ternal pressure is in proportion to the 2.19 power of 
the thickness of the plate. The relative values of 
these plates are therefore as follows: %=48; §= 
72; ve=100. ‘The specified thickness represents a 
strength of 100, but according to Mr, Gray’s evi- 
dence, which he offered to corroborate by the 
evidence of several boiler inspectors then in court, 
only four of the plates were of this strength, 
nineteen plates were of strength represented by 
72, and the most important plate in the tube 
was only of the strength 48. This master 
boiler-maker stated that he recognised Sir W. 
Fairbairn as an authority on the strength 
of boilers, and would ee any opinion he ex- 
pressed on that subject. He was shown Fairbairn’s 
work, ‘‘ Mills and Mill Work,” Part I., page 275, 
and asked if he had ever applied the rule there given 
for strength of flues. Would he be surprised to learn 
that, according to that rule, the safe working 
pressure of that flue, was only 15 Ib. per square 
inch. He answered that its safe working pressure 
was 60 Ib., that if he was making such a boiler now, 
he might put some rings on the flue, but that with- 
out the rings it was quite safe at 60 Ib. when new, 
and before the explosion at 50 to 60 1b. Now this 
is astatement on oath by a master boiler maker, 
who has manufactured many of the boilers about 
London. As life and limb, not only of workmen, 
but of passengers in the streets, are everywhere 
risked on the insufficiency of such boilers, let us 
compare this measure of strength with Fairbairn’s 
formula, and with the record of boiler explosions 

ublished annually by Mr. E. B. Marten, Chief 

ingineer to the Midland Steam Boiler Inspection 
Company, According to Fairbairn’s form for 
plates of the same thickness, the product of the 
pressure by the length and by the diameter of tutes 
i of the boiler which ex- 
our last number. 





* An engraving and 
ploded appeared on page 355 
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subject to external should not exceed a 
certain constant n 3 ine i ees 
diameter in inches, we get from ormula 16000 
for § in. and for yx in. plates. In 
statin, Me ine Oh meen ae Ce 

at more k any boiler 
[cpsatlen qnaupuay, 05 taal the Wile ta Z gin. 


throughout, and took the double of the number 
16000 as the vez uae any boiler inspection com- 
pany would be likely to sanction. 

: Jain ate ae preter ep un - 
examples of tu in, plates collapsed from 
a of strength, there being no’ shortness of 





water. 
Length in Diameter in Pressure by Pro- 
No. Year feet. inches. valve. ducts. 
12 1866 «= 21 x 85 x = 47040 
13 4 aa x = 644—CX:C:t«‘i = sC BOO 
19 1867 82 x 46 x 40 = £58800 
28 . 2045 <x 86 XxX GG. = 47282 
85 3 26 x 85 x 30 = 27300 
8 1868 263 xX 45 x 1 = 17778 
14 ‘ 34 x 48 x 40 = £65800 
56 1869 26 x 46 x 40 = £47840 
1 1870 30 x 39 x 30 = £85100 
16 oo 34 x 46 x 50 = # £78200 
21 . 2% « 8 x %2 = 65620 
26 an x 86 x 50 = 61300 
48 ” ist x 42 x 60 = £88360 
54 7 86 x 45 x 38 = £62500 
146938565 
Average uct of Ld p for j plates=49540 
™ ~ omitting N o. } Tees = 51980 


Fairbairn’s collapsing pressure for these gives a 
product, 96000; none of these approach that number, 
and these figures therefore justify Fairbairn’s limits 
of pressure. 





Length Diameterin Pressure by Pro- 
No. Year.” in feet. inches. safety valve. ducts. 
29 1866 80 x 48 x 40 = £58880 
62 % 165 x 387 x 8% = 52287 
22 «#61868 «= 7 x 8 60x C70 = ~—t« 8040 
7 1869 387) x 52 x 40 == 78000 
85 a a a en ne 
54 ” 32 x 48 x 560 = 76800 
58 - 28 x 46 x 40 = 52747 
7) 463554 
Average product of Ldp for 7, plates= 66222 

66222 _1 a4 





4 

This gives the 7, plates an average strength of 34 
per cent. above # plates ; Fairbairn’s formula makes 
the relative strength as 1.40 to 1, to which the 
above average of ultimates closely approximates. 
In addition to the above, we have the following ex- 
amples of tubes in exploded boilers, where the cause 
of the explosion is not attributed to original weak- 
ness of tube. 





Length Diameterin Pr by Pro- 
No. Year in feet. inches. safety valve. ducts. 
61 1866 22 x 54 x 3 = 14256 
14 1867 28 x 82 x 6 = 40320 


84 i ll x 253 xX 60 = 14025 
Also the following 7s plates which did not collapse 
from constructive weakness: 
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cross-examining the boiler-maker, elicited that in 
1865 this same flue collapsed, and that the first four 
plates on top were then put in new. There are grave 
doubt about this, as in each of these plates there are 
what seem to be some of the original rivets. 

Such a question as this, the strength of boilers, 
can only be settled by careful calculation. Mr. 
McFarlane Gray is known to our readers as one 
who revels in calculations, and he seemed to be de- 
termined to make all the jury into engineers and 
scientific snag “eon pred a The 
coroner was thoroug i at the manner 
in which Mr, Gray sought to prove the insufficiency 
of the boiler, and certainly, never were two more op- 
posed to each other than the coroner and the Govern- 
ment inspector. The coroner objected to fi 
being brought into the question, and said that the 
jury were to understand that these questions by Mr. 
Gray were permitted by him for the information of 
the general public only, but they were not to be 
taken by the jury as having any legal bearing upon 
the question a them, as to how these men 
their lives. In directing the jury he told them that 
they were either to find a verdict of accidental death, 
that no one was to blame, or if they found that the 
boiler had been subjected to an unsafe pressure, 
they must bring in a verdict of hter against 
the oe Simmons, who had also lost his 
life is is legal a and this is how 
coroners make explosions. e man Si 
e only three weeks before the explosion to 
shovel coals into the furnace, and to open and shut 
the steam valve and the feed valves—this was the 
man whom the coroner points out as the culprit, if 
there was one culpable, or if he had been so grossly 
negligent of his duty as to work the boiler at a 

ressure for which it was not safe. Such, he sa: 
is the law, and if so there is in the near future abi 
humiliation for ‘“ law,” and a probable elevation of 
engineering and of practical good sense. The ques- 
tion of the strength or the weakness of a boiler = 


Len Diameter in Pressure b; Pro- | not one for the stoker, but for the steam user, 
a a « — Rae ice ducts.| if these poor people who lost their bread-winners 
eee ee ee 
‘ : : would n ve been so 
The following flues of jin. anwar said to have fren legal v0 Tae acaeteer aah te Commie 


collapsed through shortness 
pe . 


Diameter in Pressure by Pro- 

No. Year in feet. inches. rae | valve. duets. 
1 1869 26) x 39 x 5 = 46485 
1 1866 8624 x 82 x 8S = 38400 


We now return to the Bermondsey boiler as a 
specimen of what is usually made, by at least one 
firm, for 60 lb, pressure. This boiler gives 30x 
42x60=75600. But the safety valves were con- 
steucted for a load of 63 Ib. uare inch, when 
the weight was at the extremity of the lever; or 30 x 
42 x 63 =79380. 


But at the time of the explosion the safety valve | unsaf 


was loaded to 49 Ib. per square inch, and was blow- 
ing off strongly. The by the , it was 
admitted by the landlord’s engineer, ed 45 Ib. 
when the weight was 3in. from the end of the 
lever, and steam was blowing off. When at the end 
of the lever it must therefore have been 50 Ib. 
sure. Atthis pressare we have 30 x 42x50= 
or 21 per cent. more than the average product for 
explosion in the recorded examples for 3 in. plates. 
reference to this boiler there is one satisfac- 
tion ; it has burst, and we know the extent of the 
damage—two of the workmen killed, and several 
injured, while a boy six years old, es ae 
in the street, was kill ing his frac- 
tured. But what is to 


that he (the coroner) had been wo ree 
bar, and he ought to know. Wew 
commend him to try a year at the shovel, and he 
would by that learn more about a stoker’s duty than 
by fifty years at the bar. 

The verdict ought to have been, “The men lost 
their lives by the ing of a boiler, which, with- 
out malice aforethought, had been working at an 


been 





other boilers made up by boiler- 


! So says the coroner, and , aaa 
know.” But Pro a l and 
whet wil one Seeias rag te. Liege 
legal definition e we 
sages See PPT en. and ce De sae 
when a a 


























Nov, 29; 1872. ENGINEERIN G. 379 
a a 
UNIVERSITY REFORM AND or. apply yetnsigias tngeatonsiy.. The torenenty,oup-] water lie Samoan coxthontyare, sb: te come, tine 
ENGINEERING. pon re he ciucnok te te wt the iar leer dite: ad es co at carton 


Ata saree meeting, ‘lately held at the Free- 
mason’s Tavern, at which speeches were made by 
the Rector of Lincoln College, Sir Benjamin Brodie, 
Professor Seeley, Dr. Carpenter, Dr. Sanderson, 
and other eminent men, a resolution was passed, 
and opinions given to the effect that “the chief 
end to be in view on any redistribution of the 
revenues of Oxford and Cambridge is the adequate 
maintenance of mature study and scientific 

as well for their own sakes as with the view of 
bringing the highest education within reach of all 
who are desirous to profit by it.” - 

That a full inquiry and ample disclosure of the 
manner in which the university revenues have been 
and are now expended will eventually, and a 
ere long, take place, few will doubt. There is.little 
doubt that results will show that the founders’ 
endowments were in most cases intended to further 
the advancement of learning generally. At present 
these endowments are enjoyed by the tutors of 
colleges, and professors of different eorts, who 
teach school Latin and Greek, theology, and school 
mathematics on a larger scale, deliver sermons and 
lectures, and occasionally bring out a new school 
book. It is admitted that, besides a few prize men 
who undergo training to carry off fellowships and 
scholarships, the mass of the students not only fail 
to learn more than they could have learnt at school, 
but do not go to the universities with any such 
intention ; their objects being to three years 
pleasantly, to acquire a good tone from their feliow 
students, in the case of the parvenu classes that have 
not that opportunity at home, and in some cases to 
obtain through acquaintanceships made there gifts 
of livings as clergymen; or, in other words, 
amusement, tuft-hunting, and pecuniary profit. The 
results te the nation are that a certain number of 
clergymen an increase of school knowled 
with which they can act as schoolmasters, and the 
general education of the country is kept to an 
almost undeviating type, much resembling that of 
our distant ancestors, and fitted for clergymen and 
schoolmasters only. 

A student intended for any of the three learned 
or scientific professions, engineering, or 
medical, learns little that will be of use to him, and 
has to begin a special education after he has amused 
himself at the university. This state of things will 
probably be altered in the future. 

The monks and clergy of old were very different 
from the clergy of to-day, whose know: and 
duties are very circumscribed; they were learned 
in law, in horticulture, medicine, music, architecture 
—the engineering of that period—and the useful 
arts and sciences, as well as dead languages and 
theology ; if, therefore, the branches of learnin ng 
po Boo by them constitute the learning for whi 
most of the endowments were made or bequeathed, 
a certain share of the revenues will have to be ex- 

ded in fostering each of these branches of know- 

. How far, and in what manner will this be done? 
The obstructives will doubtless try to stave off the 
evil day by timely small concessions, of the nature 
of small professional chairs, instituted after the 
manner of some of the more modern ones, where 
the professors lecture to empty benches; and this 
may last for some time ; but eventually, when know- 
ledge becomes the object of the students, it will be- 
come quite impossible to restrain them from qualify- 
ing themselves for their intended professions. e 
universities will be compelled to undertake duties 
and labours that are now entirely carried out by 
private associations, learned societies, and some 
national institutions on a small scale, and to aid in 
technical education to a great extent. This will be 
of + advantage to the scientific essions, 
It Das ehvnrs been the custom in to dis- 
trust knowledge under the form of diplomas, prize- 
men, and crammed examination men, and to prefer 
practical experience almost to the exclusion of other 
things, and this has always astonished foreigners. 

e have always considered it a reproach that 
there are so few colleges or institutions at which 
students can receive technical instruction to any 
important d , preparatory to commen to 
learn practical engineering work; and are ly 
aware of the labour entailed —— civil engi- 
neers from a want of having ient theoretical 
information as a stand-by at their fingers’ ends. 
Few will ever imagine that: a .student well pre- 
pared theoretically, having all the useful mathe- 
matical and chemical ko that the world 





possesses, will be less able to learn practical work, 


room of exploded ideas, as soon as the disadvan- 
tage under which the profession has. labo of 
not being on an equality with other professions with 
reference to opportunities for special training, has 
Languages Saat may ags br ol aie te'en-aeeieenes 
may not use to an engineer 
some iod of his seo hon 0 aye can be 
h to him. Since, therefore, the prospect is 
showing itself of being able to obtain from the 
enormous university endowments a certain amount 
of support to the education of future engineers, the 
profession should hail it with satisfaction, and not 
neglect to represent itself on suitable occasions, and 
urge its claims. 





THE REPORT OF THE STANDARDS 
DEPARTMENT. 

THE sixth annual re of the Warden of the 
Standards has been presented to Parliament, and 
can now be obtained at H.M.’s Stationery Office. 
The report proper is brief enough, occupying only 
22 pages, but it serves to bring forth voluminous 
appendices occupying 208 pages. Many of the 
latter, we should imagine, can afford no interest to 
anybody except the officers of the Standards De- 
partment, while undoubtedly there are several of 
very high value to the scientific and reading public, 
pay A instance, those on the expansion of water, on 
the spherometer, on the probable errors of observa- 
tions, and the tables of decimal equivalents of im- 
perial and metric weights and measures. 

A delightful instance of the uncertainty of the 
law is narrated in the report. It relates to the 
question, what description of traders or other 
persons are now by law subject to inspection of 
their weights and measures? Mr. Robertson, the 
inspector of- weights and measures in the county 
of Fife, claims the right of inspecting weights 
and measures used dy any person for any purpose 
whatever, and he has been supported in his view 
of the law by the Sheriff's Court, and on appeal 
by the Circuit Court of Justiciary. Upon this 
case the warden expresses a decided opinion, 
which the public generally will endorse. ‘‘ This 
construction of the law is entirely contrary to 
that which has always been entertained in other 
districts of inspection of the kingdom ; and if it 
be the law that an inspector of weights and measures 
may enter into any private house for the purpose of 
discovering any weights and measures that may be 
defective or otherwise unjust and used for any pur- 

whatever, it appears to me that the sooner this 

w is altered the better. At any rate there ought 
not to be one construction of the law in the county 
of Fife differing from that in all other parts of the 
kingdom. The inspection of weights and measures 
should, in my opinion, be limited to places where 
weights and measures are ordinarily used for de- 
termining quantities of goods openly bought or sold, 
or for executing contracts.” 


The British Government has presented a complete 
set of imperial standard weights and measures to 
the French Government, and it has received from 


the French a present of their standards and standard 
instruments. In reverifying a gilt bronze Ib. for 
the French, it was found to have increased in weight, 
por wnemrge to be pre os -9 =" ” metal; ‘The 
1, ect of oxidation ronze or bi 
caused by the action of oxygen in the air, Be igen 
apparent to the eye, is a discolouration of the sur- 
face by the red oxide of copper. But acids aeting 
mae the copper, er with moisture, give rise 
to a green or blue salt of copper of a determi- 
nate crystallised form.” This formation occurs at 
minute holes in the metal, not covered by the gild- 
ing, under which the mischief spreads where it 
cannot always be reached. As other standard 
weights have been found to exhibit the appearance 
of the formation of this salt, a set of glass standard 
weights has been constructed for future considera- 
tion and observation, as to how far it may be desir- 
able to make use of weights made of this material. 
“The new mode electro-plating with pure 
nickel, which has been introduced into this country 
by an American company, and carried out by them 
as a patent pri at their works in Kirby-street, 
Hatton- » appears to furnish by far the best 


means ing brass or bronze weights from 
oxidation and other injurious effects. coating 
is recommended from its hardness and 


ing on ex to the air, withstandin 


not posure 
the action of great heat, and being cleaned with 


durability, | coppe 





siderably less 
has accordingly been ad: to some extent for the 
instruments in the Stan Department ; for ex- 


ample, the gun-metal fittings of the measurin 
peru (hus saving much manual labour . 
and bright), 


vious! uired for keeping them clean 
one of the cubie-foot bottles, and some of the brass 
— of the balances. A complete set of new stan- 

decimal grain weights, and of metric standard 
weights, has been constructed by Mr. Oertling, 
who is now engaged in making a new set of avoir- 
dupois standards, all of brass or bronze, coated with 


this department, after which it will remain to deter- 
mine by experimental observation the relative merits 
of these nickelised weights and of others.” 

The difficulty experienced in verifying the standard 
bushel, by weighing its contents of water when 
covered by its glass disc, has led to the construc- 
tien, at Professor Miller’s suggestion, of an instru- 
ment termed a spherometer, for testing the accuracy 
of the plane of the glass disc, and any de of 
flexure at its middle when placed upon the bushel. 
The spherometer ia fully described in Appendix X. 

With regard to the progress of the metric system, 
it has been established in every European state ex- 
cept Russia, Sweden, Norway, and Denmark ; in 
Great Britain and Ireland its introduction is as yet 

rmissive only for purposes of contracts. In 

ritish India it is to be introduced into Government 

offices, munici bodies, and railway companies. 

is waiting the action of the British Govern- 

ment upon the whole subject. In the Ustted States 
it is only permissive at present. 

Since lst January, 1872, it has been compulsorily 
and exclusively in use in the German Empire, and 
the Warden of the Standards, H. W. Chisholm, Esq., 
has translated ae oe me as appendices to his 
report the official regulations and instructions 
issued by the German authorities. ‘‘ Attention 
may more ems en be called to Circular No. 12, 
on the fundamental principles of scientific compari- 
sons of standard weights and measures, and the 
extent of their practical application to commercial 
sar oa and measures. The observations contained 
in this circular, are, for the most part, as worthy 
of consideration with respect to the imperial system 
of weights and measures in this country, as they are 
to the metric system in Germany, and certainly as 
applicable to the metric in this country, if it 
is ever to be introduced here. The circular is ad- 
dressed, not directly to men of science, but gene- 
rally to the local officers of verification in the several 
districts throughout Germany. From the evidence 
of such a publication, expressing scientifically the 
various influences of natural forces which are called 
into action in the mechanical processes of weighing 
and measuring, it would appear that an altogether 
different oa Lighor standard of qualification than 
has been as yet ever dreamt of in Great Britain, for 
the clags-of persons selected as verifying officers, is 
not only required, but found in Germany, with 

to education and acquired information as well 
as intellectual and reasoning powers. Such ad- 
vanced condition may deserve our serious considera- 
tion and serve as a further indication of the pro- 
gress of the German people to pre-eminence in 
civil matters, in addition to that recently shown in 
military affairs.” This kind of sentimental writing 
reads very glibly in official egg but after all 
nobody doubts that equal ability and talent are 
forthcoming in this country, if those in authority 
choose to seek for them and to forego the patronage 
which, the Civil Service Commission notwithstand- 
ing, is made too much to serve private objects. It 
used to be “they all things better in France,” 
the tendency now is to hold up all things German 
as exemplars. From the we learn that the 
metric system is to be permissive in the Austrian 
Empire from lst January, 1873, and exclusive from 
lst January, 1876. A translation of this law is 
oe in Appendix XIV. and included in itis a 
Table of the new and the old weights and measures. 
A comparison may here be given of the new gold 
coinage in the German Empire and of the gold 
coinage in this country. The gold piece nearest to 
our sovereign is the 20-mark piece, of which 60} are 
to be made out of 500 grammes of fine gold. The 
standard of fineness is ,% of fine gold, and ¥, of 
Gold coins are to be legally current in 
if they have not lost mure than yh, of 
weight. The following Table shows the 
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relative weights of the German 20 mark piece and | the qualify rather than the quantity of the sewage.| Another peculiarity was-noticed, While in Lon- 
the Sunlch bamtiln of 3} fine: It is evident that the distinction is of. the highest dom, Iocan to our et in which 

—— | im raging esr” gna sewage in| the water supply contains only a very peer 
20-mark | Sove- | Difference | bulk may, in different i or in the same| tion of saline ingredients, the urea and other 

piece. | reign, | of Sove- locality at different times, convey, in the case of| matters ily decompose, in warm weather, pro- 
reign. | irrigation, twice to three times as much mineral al ce of ammonia; in yom 

Full weight. Grammes.|Grmmes|Granmes | matter to the land than at others. In the case of| June to A 1870, and from the latt 
Fine gold.” ... —..| 7.16846 | 7.39998 |+0.15392 | chemical precipitating precisely the same to July, 1871, we failed to detect the slightest 
Alloy ny 0.79649 | 0.66567 |—0.13082 | rule holds aul and thus, in the latter a propor-| sign of free ammonia, either in the public urinal, 

; tionately increased or decreased amount of —— most in use, or in any other place was tested. 
Total fe phone eer | 7.96495 | 7.98805 |+ 0.02310 | tating matter must be added, ae as are Prag led = hep gey that — 

- 7 sewage is rich or r in organic and inorganic ity of water su, to in a town 

a ws’ URPotag arene! ieee yt} matter in solution pay suspension. oma the chctseee elit of rainfall and manu- 
Rainfall and water supply being supposed to be} factures, essentially modifies the quality of the sewage. 
Total least current weight.| 7.92513 | 7.93787 |+0.01274 | constants, the question of the periodic variation in| By ated analyses under the circumstances thus 
the quality of the sewage becomes a matter of deep | described, the ratio of albumenoid nitrogen has been 














Thus, according to the relative contents of fine 
gold, the 20-mark piece of full weight is worth 
5.04d. less than the sovereign of full weight, and 
4.71d. as regards the least current weight. The 
corresponding difference of value in 1000 pieces is 
21/. and 19/. 12s. respectively. 

‘‘A similar comparison may be added of the 
weight and value of the 25-franc gold piece, and 
the sovereign, Under the monetary convention of 
23rd December, 1865, between France, Belgium, 
Italy, and Switzerland, the proportionate’ full 
weight of the 25-franc gold piece is 8.06451 
grammes, of which one-tenth part of alloy weighs 
0.80645 gramme, leaving 7.25806 grammes of fine 
gold; and, the least current weight of the 25-franc 
gold piece being in the same proportion as in Ger- 
many, ($ per cent, less than the full weight) it 
amounts to 8.02419 grammes, of which the alloy 
weighs 0.80242 gramme, leaying 7.22177 grammes 
of fine gold. ‘Thus the 25-franc piece of full weight 
contains 0.06432 gramme less of fine gold than the 
sovereign, this difference being equal in value to 
2.10d., and the corresponding difference as regards 
least weight is 0.05461 gramme, or 1:79d. in value. 
The difference in value of 1000 pieces is 8/. 5s. and 
7/. 9s. respectively.” 

We have quoted sufficient to show the value of 
Mr. Chisholm’s report, and regret that we cannot 
adequately remark upon the utility of the valuable 
tables contained in the appendices, especially those 
for temperature correction when weighing in air 
the contents of measures, including burette glasses, 
for the purpose of verification. ‘These are matters 
altogether too intricate to be treated of lightly, and 
the best thing we can do at present is to state that 
such authoritative tables are to be found in this 
report, together with the explanation of their prac- 
tical utility. 

We may, however, give here the constants used 
in the computation of such tables, by the English 
Standards Depestnath, and by the French Govern- 
ment, and ask whether it is not desirable to come 
to an agreement as to the adoption of a common 
set of constants? It appears to us that the evil of 
using constants which are not absolutely correct is 
not so great as that resulting from the employment 
of different evaluations of them. Thus the Stan- 
dards Department adopt as the coeflicient of cubic 
expansion for ] deg. C. 


Of brass ... 0.00005166 
Of glass ... 0.00002658 
Of quicksilver 0.00017971 
Of dry air 0.003656 ; 


and for weight of a litre of dry air, at temperature 
0 deg. C., and barometer 760 millimetres, 1.293893 
grammes. The French use 0.00005625 as the co- 
efficient for brass, and 0.00367 for dry air, and con- 
sider the weight of a litre of dry air 1.2932 grammes, 
for the same conditions of temperature and pressure, 


NOTES ON SEWAGE. 

In continuing these notes it may be desirable to 
state that they are nct intended to affirm or deny 
the merits of ‘any schemes, or combination of 
schemes, that have hitherto been proposed for the 
utilisation of sewage. Their object is simply to 
point out those conditions existing in sewage, at- 
tention to which, it is believed, is essential for the 
success of any possible method. 

The periodic variation, whether hourly, diurnal, 
or otherwise, has been mentioned apart from the 
question of rainfall, and this condition will be for 
the present supposed to exist. Its separate con- 
sideration will afterwards be entered into. The 
water supply for each place mentioned will, for 
similar reasons, be considered as a consfant in quan- 
tity and quality for any town named. -It is to be 
remarked that in the reports of the Royal Commis- 
sioners appointed to consider the utilisation of 








interest to the engineer engaged on sewage irriga- 
tion ; to those who propose to adopt.chemical means 
of precipitating sewage; and to the medical or 
sanitary officer of any town. 

The year 1870 fortunately presented, at-Leam- 
ington, a most exceptionalseries of circumstances 
in respect to rainfall. During June, July, and 
August scarcely any rain fell, and the water supply 
being limited, also added to the chance of accuracy 
in the result of the following observations. These 
may therefore be judiciously taken as a guide in 
other places, nioviled allowances be made for varia- 
tion in regard to manufacturing operations, and the 
two interfering causes just alluded to. 

On careful investigation it was found that the 
periodic variation of the sewage during the period 
named was hourly, daily, and monthly. The in- 
organic matters in solution were pretty constant 
during the dry weather ; but during this the organic 
varied to a great extent. The daily flow or quantity 
was equable, but its richness in albumenoid matter 
was most inconstant. Four analyses were made 
daily for the purpose of ascertaining the relative 
proportion of the organic and inorganic matter in 
solution. The organic varied on an average from 
20 to 40 grains per gallon, and the inorganic from 
70 to 120 grains per gallon. ‘The increase of each 
was evidently relative, and not accidental. The 
anomaly at first seemed puzzling. It was eventually 
solved. 

The river Leam was carefully examined by taking 
samples of its water at different depths, from above 
and below the source whence the town water supply 
was drawn. 
ingredients varied by from 10 to 36 per cent. in 
different parts and depths of the river, The saline 
matters consisted of the chlorides and sulphates of 
magnesium, calcium, and sodium. 

But independent of the river water supply, many 
parts of the town were supplied by wells attached 
to each house. These wel at times were com- 
paratively free from saline matter; while at others 
that matter was present in abundance. These 
variations were eventually traced to the action of 
intermittent springs, by their dissolving the saline 
matter out of the adjacent strata. 

By further investigation it was found that the 
amount of refuse animal matter brought down by 
the sewage increased with the increase of these 
saline ingredients. It became desirable, therefore, 
to see how far a physiological disturbance of the 
human functions or organs accompanied these 
variations of saline matter in the water supply, and 
the saline and organic matters in the sewage. 

By means that it is scarcely suitable here to de- 
scribe, it was found that just in proportion as the 
saline matters increased, so was there a peculiar 
action on the urinary and alyine excretions. A re- 
markable fact also presented itself. Although the 
observations thus made were carried on for nearly 
fifteen months at a point not exceeding half a mile 
from the chief source, or rather centre of the sewage 
collection, solid fecal matter was very rarely seen, 
This indicated one of two results, viz., either that 
mechanical causes existed in the construction of the 
sewers, which destroyed the solidity of the feces, or 
that the physiological effects, above alluded to, pre- 
vented, for reasons that may be easily understood, 
the transference of feces in the solid form from the 
closets. The latter solution proved the true one, 
By accident the writer had occasion to visit Leeds, 
and some other large towns, about the period that 
these experiments were being made. icting 
attention to Leeds, it was found that although the 
fecal matter had to travel at least six times as far 
to the place of observation than that of Leamington, 
the solid portions were abundant; Leeds yet oon 








sewage the pollution of rivers, little attention 
has been paid to the local causes which influence 


It was thus discovered that the e | fac 





found to vary from 1.6 to 2.35 grains per i 

gallon in a deposit from sewage to which an acid 
sulphate of alumina had been added. Thésé 
analyses were made by two well-known analytical 
chemists, and agree with those obtained by the 
author of these notes. 

It is evident, therefore, that whatever system of 
sewage utilisation be adopted, a most important 
point to be studied will be that of the periodic 
variation of the sewage, whether from causes here 
stated or from others to be referred to. 

It is also equally evident that the careful examina- 
tion of the sewage of a town and its water supply will 
throw at once great light on the social habits of the 
people, and unveil many hidden causes of illness, 
not to say death, now prevalent. Such an examina- 
tion may also lead to improved pathological treat- 
ment of such diseases as have apparently an ob- 
scure origin, but that may thus be traced in their 
effects on some of the animal functions. 

Both in respect to engineering and chemical 
science it is important to notice the changes that 
take place owing to obstruction of the free flow of 
sewage from its domestic Peete It has been 
already pointed out, at 192, t free runnin 
sewage is, as a rule, deatdoate of sehabeerceted hyde. 
gen S Ppegge = pes acid). If, however, raw sewage 
be mixed with sulphate of lime, it will, after a 
time, by the decomposition of the sulphate, afford 
abundance of sulphuretted hydrogen. Precisely 
the same occurs when sewage is allowed to run 
into'sea water. Hastings, Margate, Southampton, 
Bristol, Liverpool, and most sea-ports verify this 

t 


The practical conclusion gathered from this fact 
is that a// sewers should be so constructed as to 
allow a rapid flow to the final outfall. 

In irrigating land containing sulphate of lime, if 
the sewage be allowed to remain long on its surface, 
the production of sulphuretted hydrogen will soon 
commence. The clay at the north of London, 
stretching north-east to Hertfordshire, contains 
much of this salt, and it will be found that all house 
sewers, running over such clay, produce the fetid 
smell of the gas. 

The evidence given before Parliament on the 
effect uced by irrigation with reference to the 
smell has been most conflicting. Authorities have 
differed widely. ‘The preceding facts are recom- 
mended to the consideration of both friends and 
opponents of all the schemes extant for the treat- 
ait Ns St ‘that th of a sewage deposit 
t was fo the colour of as 

under the circumstances just described greatly in- 
fluenced the production of both marsh gas (light 
carburetted hydrogen) and sulphuretted hydrogen. 
The deposit is generally black; it hence rapidly 
absorbs the heat rays of the sun. Chemical changes 
are consequently rapidly induced, and the produc- 
tion of these poisonous gases accelera . 

The influence of a change of barometric pressure 
and that of temperature has been much neglected 
during the ae, grea of irrigated lands, and 


chemically treated sewage by precipitation. _ If 
either of these be left exposed to the open air on a 
field, at a moderate temperature, and under steady 


barometric pressure, neither may give 
sive gases. If, however, the temperatt 


the barometric re fall, the 
sive ter will afford large qui 
halation, It has been the habit 
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THE NORTH SEA SHIP CANAL, 
(Continued from page 366.) 

Tux. North Sea locks are about 11,000 yards from the 
n the canal, at the end of a flat curve which, 
been laid out for the purpose of pro- 
against the direct attack of the waves 
coming from the harbour. These locks consist, as will be 
two-page engraving, published in our number 
of October 18, and from the sketch, Fig. 10, of a large 
pie lock in the centre, on the southern side of a 

navigation lock, and on the northern side of an outlet 
mice ; these three locks are arranged in such 
a manner that the gates of the outer lock-bay are all in a 
straight line perpendicular to the axis of the canal. The 
same arrangement has been adopted between the central 
bay, which divides the length of the large lock into two parts, 
and the inner bay of the smaller navigation lock; in place 
of the southern chamber wall of the latter a slope is sub- 
stituted. The two navigation locks have each three pairs 
of front gates and two pairs of tail gates. The large_lock is 
provided at each of the three bays with a pair of main 
gates, and at the inner and outer bays with a pair of tail 
gates, but the smaller‘lock has a central pair of main gates 
in the outer bay, whilst otherwise the arra ts of the 
gates remain the same. The outlet sluice has two pairs of 
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- g8t 
the upper of the wall, including the stairs, consist of | the slope will not take place before the entire consolidation 
hewn ashlar., ly, the main gates.of all the locks are | of the work, which can be ‘the expiration of 
made entirely of iron, and the tail gates of creosoted timber, | several years. In the mean fime the slopes on both sides 
the former reaching to the t of the adjacent brickwork, 


4 
the latter to A. P. only, or 19% in. above the normal water 
level of the canal. e iron gates are similar in construc- 
tion to those of the Zuyder Zee locks, the description of 
which will be given hereafter. 

The necessary excavations for the locks, amounting to at 
least 400,000 enbic yards, below the section of the canal, 
were completed in May, 1871, and the piling, as well as 
filling in of the beton for the foundations, and also the 
brickwork, had been commenced at that date. The 
excavation was drained to 34.44 ft. below A. P. by means of 
“a centrifugal pump placed on the seaward side of the locks, 
and from this level to 36.08 ft. below A. P., by several 
smaller pumps. The beton, mixed roughly on the spot, was, 
therefore, not lowered through the water, but was thrown 
directly into the dry cutting and rammed down, whilst 
afterwards, in order to save time in mixing the beton, 
blocks, originally intended for the walls of the harbour, 
were placed in the excavations at distances varying from 
1 ft. to 2 ft., and the space between them was filled up with 
beton. 

All the materials and plant required in the construction 
of the North Sea locks, and the building of the walls of 





main gates, dne behind the other, and a pair of tail gates. 


the harbour, were conveyed in vessels over the Y and the 


Fic.i0, 
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The principal dimensions of this part of the work are: 














Navigation Locks. 
Outlet 
Sluice. 
Large. Small. 
The depth of the cill be- 
low A oe -| 25.4ft 16.4 ft. 16.4 ft. 
Height of walls above 
A. P. outside the outer 
main gates... ete ove 16.4 ft. ooo 
Between ‘the outer and 
the second pair of the 
ames ooo od ove 12 ft. ees 
Clear width between the 
tes ... ioe | 59.06 ft. | 30.86ft.| 32.8 ft. 
Width ai the iovel of 
A.P. wo oe «=| 69.92 ft. | 39.62 f. | 39.96 ft. 
Se between Les gth of 
- the walls 
pasiern chamber } | 303.6%. | 229.6. | 1164 fe 
n” 











The walls of the North Sea locks are all carried upon a 
foundation of beton upon piles; the bottom surface of this 
foundation is 36 ft. 5 in. below A. P., aad careful examina- 
tion of the ground has shown that the bed of sand, which 
has been compressed by an overlying strata of earth 
65.6 ft. thick, may be relied upon without employing 
piles, _ Counterforts corresponding in position with the 
main gates extend into the earthwork in order to intercept 
any leakage of water. The ground between the foundation 
walls is secured by means of fascines, upon which is placed 
a layer of broken stones, and above a close paving of basalt. 
Aitiadlior paces fa adopted for the bed of the canal in the 

) of the lock, whilst the adjacent slopes, 
especially those of the southern lock-chamber, are also 
The brickwork which varies from 

9.84 ft, to 14.76 ft. in thickness in the middle, has a batter 
with the exception of the recesses for the gates) of 1 in 20 
and is constructed throughout of bricks set in cement; the 
exterior faces are built of re oe and the interior 
parts of stock bricks, w! tho-cils the bellow quoins 
pr gate s, the courses around bottom of the bays, and 











$3,504” 


Wykermeer to Velsen, where they were either stored up or 
reloaded upon railway trucks in order to be taken to 
their destination. On the other hand, the earth excavated 
from the cutting of the locks was brought by train to 
Velsen, where it was loaded into vessels. In the im- 
mediate neighbourhood of Velsen is the depét for manu- 
facturing the blocks of beton, near the place where the 
swing bridge, intended to carry the Dutch Railway over 
the canal,-is now being erected. Velsen, whence four rail- 
ways run trains constantly, partly through the bed of the 
still uncompleted canal, partly over the banquettes at the 
sides of it, to various points on the works and up to the 
North Sea, offers a peculiar and highly interesting spec- 
tacle of a restless activity, and of a busy traffic such as is 
not often met with. 

The intercepting dam crosses the Y at its narrowest point, 
east of Amsterdam, extending over a length of 4460 ft. 
from the dyke of Schellingwoude on the north coast, in a 
straight line, and in a south-westerly direction to a pro- 
tected projection on the south coast, called the Paardenhock. 
Of this length 984 ft. are to the north, and 3476.8 ft. to 
the south of the central axis of the large system of locks. 
The cross section of the dam is represented in Fig. 11. 
The width of the top surface is 3.28 ft. above the highest 
known tide, is 13,12 ft.; and the slopes on both sides are 
provided at 1.64 ft. above A. P. with banquettes, that on 
the inner slope having a width of 16.4ft., and that on the 
outer one of 9.84 ft.; the inner slope has a uniform inclina- 
tion of 1 in 2, and the outer slope of 1 in 34 above, and 1 
in 2} below the banquette. 

The body of the dam is of stonework, which is placed 
in such a manner that the slope of the outer side is not 
steeper than 1 in 3, and that of the inner side not more 
than 1 in 13. The slopes, banquettes, and top, are covered 
with clay at least 3.28 ft. thick,"upon which is to be laid, 
after settling) has taken place, a stone pavement about 
12 in. thick, extending from 4.9 ft. below AP over the 
whole remaining portion of the outer side, but as far as the 
banquette only on the inner side; this stone pavement is to 
be bedded on a course of broken stones and bricks 7 in. thick. 

The average height of the dam is 27.88 ft., but in 
places. it is more than 38 ft. The foundation 
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being 
of a yielding nature, and the body of being 
liable to considerable settlement, the final upon 
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have been covered to 1.64 ft. below A. P. with fascines 
and stones, which will subsequently be removed. 























Navigation Locks. rl 
* D 
Ss | 28 
a 83 
Large. Small. oz lig= 
of the -cills ft. ft. ft. ft. 
below A. P.... 14.76 14.76 14.76 | 12.3 
Height of the walls! 
above A. P.: 
» Beyond outer, 
main gates ... ove 11.48 
» Between the 
— and cen- 
tral main gates 8.2 
» The ing} 
fy < — 6.56 
Bo the gates 59.06 45.9 82.8 | 147 
at 
ht A. P. 59.06 46.06 82.96' 14.7 
A Length of the 
| 163.7 123.90 
sexe stot mad a7et 288.6/116.4 | 49.2 








The Zuyder Zee locks in the intercepting dam of the 
Y answer a different purpose than that of the North Sea 
locks, as the former, on .account of the great local traffic 
between the Zuyder Zee and Amsterdam, have to give pas- 
sage to a great number of small vessels. The locks consist, 
therefore, as will be seen from Fig. 12, besides the 
outlet and the large navigation locks, of two small locks, 
which, like the former, are each divided by a central bay 
into two compartments. To these locks is added a pump- 
ing station, to maintain a normal level of the water in the 
canal. The large lock is placed between the two smaller 
ones, and the central bays of the locks are arranged in a 
straight line. ? 

The navigation locks, like those of the North Sea, have 
each a pair of main gates, one of w divides the cham- 
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NAPIER’S REVERSING GEAR FOR ROLLING MILLS. 
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Is our report of the meeting of the Iron and Steel Insti- | presents.what is called a differential friction brake. At first 
tute, held at Glasgow in August last, we referred briefly to a | sight it has very much the a of a common brake, 
very ingenious arrangement of differential friction gear for | but in that form of mechani re ee 
reversing rolling mills, designed by Mr. R. D. Napier, and | brake lever tightens both ends of the strap at the same time, 
which was described by him in a paper read at that meeting. 

Of this gear we now publish illustrations. 
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brake may be made self-holding in one direction for any 
strain ‘within the limits of its strength, and yet it can easily 
be slackened. It is not necessary that we should here discuss 
the rationale of its action, but we may remark that Fig. 5 
represents a brake which would be self-holding against any 
strain tending to turn the wheel to the left, that is to say, in 
the direction of the arrow. 

Fig. 6 is an arrangement of differential brake designed for 
supporting very heavy loads. Between the friction wheel, 1, 
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alternately made to grip and release 

their ive friction wheels by moans of the bell cranks, 

7, 7, which are worked by the sliding ring, 8, and the latter 

is shafted by the hand-gearing, 9, the axle, 10, to 
which are keyed to two levers, 11, 11. 

When the sliding ring, 8, is in the middle between the two 


eranks, both brakes are free; and, according as it is moved | i 


towards one crank or the other, the nding strap is 
allowed to grip its friction wheel; the wheel then drives the 
strap, and the strap the crank, by the crank pin. 

It might be supposed, and in it has been said, that as 
the bi is self-holding it must make nearly as much shock 
when »ut into gear as the common claw clutch. This, perhaps, 
might be the case bat for a principle in the friction of most 
if not all surfaces, which is overlooked, and which is in 
fact not very generally known. It is well known that there is 

y a considerable difference between the friction of 
quiescence, and the friction of motion, but it is not so gene- 
rally known that when one body sliding on another is brought 
toa state of rest by friction, the difference referred to pm 
not take place suddenly, that is to say, almost instantaneously, 
but the friction increases in a rapid rate as the speed decreases. 
t fact in reference to the differential 
gearing for reversing rolling machines; for the clutch may 

self-holding only when the friction of quiescence comes 
into play, not when the surfaces are sliding over each 
ether, in which case it has to be pressed into gear during the 
stopping and starting of the cranks. The clutch will not 
only become self-holding when the cranks have attained their 
full speed, but the greater the speed is the ry will a given 
pressure take to bring them up to it ; and the result of this 
is that the spur wheels are also brought gradually to their 
work whatever may be the rate at which they are driven. 

This ey to | gearing is applied to a rolling mill at 
Butterley Iron Works that has now been at work some months. 
The rolls are 22 in. in diameter, and are run at the rapid 
rate of 45 revolutions a minute, and yet there is no per- 
ceptible sound or shock from reversing, even when bars u 
wards of a ton weight, are being passed through the rolls. In 
the Butterley mill the diameter of the shaft at the neck 
is 12 in., and the diameter of the friction wheels is 36 in. 
This diameter of wheel, as Sir John Alleyne informed the 
Iron and Steel Institute meeting, was adopted at his par- 
ticular oy tee the Messrs. Napier having fixed upon 24 in. as 
sufficient diameter; and he (Sir John) said that he was now 
quite satisfied that the diameter of the wheel was un- 
necessarily large, and that he would be quite satisfied with 
friction wheels of no greater diameter than 36 in. for his 
30-in. plate mill. 

In a set of reversing gear supplied to the Woolwich 
Arsenal, where the shaft is 14in. diameter,|the friction wheels 
are 42in. diameter; but this again was not determined by 
the Messrs. Napier but by the Arsenal authorities. Messrs. 
Beardmore of the Parkhead Forge, Glasgow, who are now 
making great extensions in their works, are having the 
differential friction gear applied to their new plate mill; and 
in this instance Messrs. Napier Brothers are left free to fix 
their own relative dimensions. have put the clutches 
on a pinion shaft of 10in. diameter, making 3} revolutions 
for 1 revolution of the roll shafts, and fig have only used 
an 18-inch friction waeel, which is rather less than double 
the size of the shaft. With these arrangements they are 
quite confident of getting perfectly satisfactory results. 

In conclusion, it shout be stated that the same arrange- 
ment of mechanism as is used for reversing rolling mills, has 
for some time been — successfully for working planing 
machines, bending rolls for iron shipbuilding, ng many 
other machines. It is only recently that the Messrs. Napier 
—— in getting any one to adopt it for driving rolling 
mills. 
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= 


THE DETROIT RIVER TUNNEL. 


Sketch of the Plans and Progress of the Detroit River 
nnel. 
By E. S. Cuzsprovex, Civil Engineer. 

Tus first suggestion of a tunnel under the Detroit Rivert 
for railroad ss was made to me about five years since 
by Mr. James F. Joy, President of the Michigan Central 

ilroad, with the request that the feasibility of the project 
ight be ascertained as soon as convenient. In January, 
1869, a report, accompanied by plans and estimates was 
resented to that gentleman. From these are taken most of 
statements in this paper, so far as they relate to what 
was done previous to the actual commencement of the work. 

In the imi examinations the first attempt was 
made to get a line at right angles with the river, not only 
across the stream ‘yd r oaoem — extremities of the 
approaches on each side. To avoid as far as possible damages 
to valuable property, the lower side of the city was selected. 
But boring showed very unfavourable ground there, and as 
the bed rock in that vicinity lies too near the surface for 
eonvenience, and is still nearer lower down the stream, 
further operations were necessarily confined either within 
the limits of the city or abvve it. 

Careful examinations were made above the line first 
surveyed, by borings on each side of the river. When 

und was found on each side at points opposite each other, 

ings were made in the river between; but it was not 
until the Mer the Detroit and Milwaukee Railway 
Depot was that ane considered safe entirely 
across the river, was met wi 
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Although the indicated favourable along 
the line pted, except that possibly there might be a very 
troublesome amount of water from land or springs 
ha their source higher than the river, it was deemed 

as far as possible in 


masonry and the bottom of the river. In nO case, as far as 
could be ascertained, would there be less than 12 ft. of stiff 
clay immediately above the tunnel. ; 

‘o diminish the risk still further, it was determined to 
make two single track tunnels, circular in form, with 18} ft. 
interior diameter, instead of one large enough for a double 
track. By careful estimates, the first was found to be no 
more expensive than the other. Besides, for some years, 
one track would probably be sufficient, perhaps long enough 
for the saving of interest to build another—at least to go tar 
towards it. This size of tunnel was adopted to give room 
enough for the largest Pullman car on either of the con- 


necting roads. 

The circular form was adopted, because of its greater safety 
in case a soil should be met with di to swell like the 
London clay. Mr. Storrow, in his Tunnel Report, 


describes a case of this kind, in which, after two attempts to 
line a tunnel of the usual or horseshoe form, with masonry, 
the circular form was finally adopted. The lining is to be of 
brick masonry, laid in cement, generally 24 in. thick under 
tke river and 18 in. oa pa ‘ 

It is proposed to the two tunnels so far apart under 
the sine that in eanthe second one should be delayed till after 
the completion of the first, an accidental cave would not 
endanger the stability of the one in use. 

Experience in the construction of the river tunnels in 
Chicago teaches not only the convenience, but the i 
of a drainage tunnel for at least half the distance across the 
river, in a work like this. It has been thought best to make 
it entirely across the river for the Detroit tunnel, and for the 
following teasons : 

1. It would be of great convenience and value, if much 
water should be encountered in the construction of the main 
tunnels. 

2. It would serve a very valuable purpose as a reservoir, 
should the machinery for pumping out the main tunnels 
happen to be disabled at the commencement of a great flood 
of rain falling in the open approaches at the ends of the 
tunnel, an occurrence that has taken place already more than 
once in Chicago. 

8. As the main tunnels must necessarily be curved of 
the way under the river on each side, the drainage tunnel, 
after its completion, would form a most satisfactory base of 
alignment. 

The shafts at each end of it could be made to serve as 
working shafts for the main tunnels during their construc- 
tion, and for ventilating purposes afterw: should that be 
found necessary, 

5. A reason that did not occur originally, but is now quite 
apparent ; it would afford the sean of shuctening the Laps 
necessary to complete the main tunnels under the river, and 
consequently the whole work one-half. This could be done 
i ions at two points under the river, 


this way, six working faces instead of two could be obtained, 
so that an average 
would insure the completion of the work in 
than a year. Of course, on each side of the river as many 
shafts could be sunk as t be found 

the land portion of the as soon as that the river. 


The o} proach on the Detroit side fortunately occurs | 
ins wile on tao ates 


enue, and is between streets, so 

that very little, if any, inconvenience will result to the public 

travel. It will be 26 ft. wide, with vertical retaining walls 
approach 


on each side. The Canada occurs in an plain, 
and will be a except at near the 
the which is to be in 57 ft. depth of ¥ 

e estimated cost of the whole work is 2,650,000 dols. 
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A perfectly feasible line could be obtained entirely above | frm 


‘the city, where the ground is very favourable, but in con- 
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half a mile wide, and runs from west to east, or very nearly so. 
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» to. have constantly a force 
skilled accustomed to 
grou should it be met with. 
leton shield of iron or steel, which in 
case of necessity could be fitted out in front and around the 
sides of the excavation in advaneé of the masonry. 
3. Freouent probings or borings in front and on the si 
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com} 
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2. use of a 


to give ing of the proximity of bad ground. Even 
there be no di t to pass 
would probable prove a safi in drawing off 
volumes of gas gradually, 
fatal, explosions. This course was found advisable i 
construction of the Chicago Lake Tunnel. 

4. The use of a large tarpaulin on the bottom of the 
immediately over the workmen. This was successfull 
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if my memory is correct (the late fire in Chicago destroyed 
m Hesketh cchocmans i ing a breach that had been 

Suh bags of cued in the Sinan and it is 
believed could be equally useful in reach. It 
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preventing a b 
require a of divers, who could also be 
very usefully occupied a great part of the time in probing the 
bottom of the river just in advance of the work to discover 
ong sue pits or pockets of sand or silt that might exist. 
question has often been asked if it would not-be cheaper 
and better to construct a bridge across the river at Detroit 
than to make a tunnel under it? Some engineérs have 
looked into the ble ‘cost of a bridge, and believe it 
would be both on account of the greater econom 
in cost of construction and in maintenance afterwards ;_ 
this ion has been set at rest for the present by 
of the Canadian Parliament to grant a cha 
r lis idered ‘gable. 
: I would ask Mr. if 
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of iron is required to wi ry 

: Will the material always stick to the auger if 

hauled through water? 18 
Mr. Chesbrough: Not if it is very soft. . In such-cases we 

used a tube made of wrought iron; but when the auger 

in stiff clay we could rely upon it. > oi 
A Member: Did you ve to remove the auger ? 
Mr. : We drew it up,once in about 
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CamsapiaN Steam Navication.—An application has been 
made to the Parliament of the Dominion of Canada to in- 
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TELEMETERS. 
(Continued from page 370.) 

So far we have only given a few examples of 
modern telemeters, illustrating, .as far as possible, 
different systems of construction. 

The telemeter is by no means a new idea; the 
list comprising those already in existence, both 
ancient and modern, is rather a long one, dating 
back to a tolerably remote period, and it becomes 
a little difficult to select those most worthy of 
noti¢e. However, it will be seen, as we proceed 
with the subject, that, although the examples are 
very numerous, they may be divided into a few 
distinctive classes, involving certain leading prin- 
ciples of construction, the instruments y pro- 
duced being only modifications of these principles. 

It may seem extraordinary, when so many in- 
ventions of measuring instruments have been re- 
corded, and at the same time so much interest has 
been shown in bringing the firearm and its pro- 
jectile to perfection, that even up to the present 
time the distance measurer does not appear to have 
been brought into general use for military pur- 
poses. Two causes seem to have jeen in operation 
to oppose the general introduction of the distance 
measurer—one the difficulty of constructing an in- 
strument to meet the requirements, and the other 
the unlimited confidence placed in the firearm of 
modern construction, founded upon its perform- 
ances on the practice ground, 

Within the last few years certain experiences 
have led to a change, and at this point of the sub- 
ject we think it will be well to record the opinions 
of artillery officers of different services, commenc- 
ing with the year 1866, when the subject appears 
to have been first generally ventilated. 

In order to this we » in the first place, 

mote from an article in the Allgemeine Militar 
deitu ng of April, 1870, entitled ‘‘ Distance Measure- 
ment v. Estimation,” by Ernst VY. Pashwitz : 
aadad p to me hich of the campaign of 1866 such 
vagantly high opinions were generally enter- 
tained with regard to the power and éfficiency of 
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the rifled artillery that the question now proposed, 
‘ Estimation v. Measurement of Distance,’ was held 
to be quite unworthy of consideration. 

‘‘ One idea only was prevalent, founded upon the 
marvellous results obtained upon the practice 
grounds, namely, ‘ That the rifled artillery could 
shoot themselves into range in a few minutes.’ 

*¢ As a matter of course, the adoption of such an 
idea as this closed the door effectually against the 
claims of distance-measuring instruments of all 
kinds. 

‘¢ The admission that in a distance of 5000 schritt 
(at that time no uncommon range) there might 
possibly be a proportional difference of 4 per cent. 
was, according to the notions then entertained, a 
great concession. 

‘Then came the year 1866, with its experiences, 
when it was conclusively established that artillery 
were in action for hours together, not only detached 
guns but whole batteries, not at 5000 but within 
3000 schritt, and still not a single shot reached its 
mark. As a natural per gene of such practice, 
the opponents of the rifled artillery became more 
numerous; some demanded their total abandon- 
ment; others advocated their conditional adoption. 
This diversity of opinion naturally modi the 
opposition to the consideration of instrumental 
measurement.” 

The writer then goes on to say that his attention 
having been directed some time previously to a 
newspaper article upon the subject of the Schwein- 
furter Camp (Niirnb. Correspondent, 414, of 1869), 
he was induced to ask the opinion of the author of 
the article (a Bavarian officer) be the subjects 
under consideration, He received a reply, accom- 

ied by a pamphlet entitled, “ Views with Re- 
erence to the Tactical Value of the Field Artillery 
of the Present Day, by a Prussian Officer.” We 
are then furnished with extracts from both letter 


and ye eg ; from the former as follows : 

‘* All that relates to the rifled guns may be con- 
sidered a solved problem; that which relates to 
their projectiles may be in many points of view 












looked upon as an open question, as you will see 
from the enclosed brochure.” 

Here follows an extract from the pamphlet in 
which is the following : 

‘‘ The artillery, considered in the capacity of field 


artillery attached to the essentially fighting corps— 
the infantry—to the requirements and wants of 
which everything else must give place and be 
subordinated, is of inferior value to the smooth-bore 
12-potunder howitzers.” 

e Bavarian officer here makes his own com- 
ments on the above : 

‘¢ This is an important assertion, coinciding with 
my Own previous convictions, and the opinion here 
exp seems more and more to gain ground in 
the ranks of the artillery; hence the strenuous 
efforts to reach perfection in the matter of projec- 
tiles, the great anxiety to produce a certain and 
exact fuse, as well as a simple and effective (that is 
to say, a quickly working + venen measurer). How- 
ever, it is my own conviction that even when all 
this is obtained, we should not come into action in 
the field at a longer range than 2500, say, 3000 
schritt (2188 metres, 2398 yards.) With reference 
to the rifled artillery, it is now said: ‘They must 
simply shoot themselves into range in a few 
minutes.’ 

‘‘ Now I repeatedly saw rifled batteries at 2300, 
and at furthest 2700 schritt, in action for hours 
together, mutually conspicuous to each other (and 
it is hardly to be believed), but on our side there 
were no casualities, either man or horse, and I 
myself saw, and also satisfied myself on the point 
from the official returns, that it was so likewise on 
the Prussian side.” 

Here we are again furnished with extracts from 
the pamphlet, in which much is to be found with 
reference to the small reliance to be placed upon 
the estimation of distance in long-range practice ; 
at 18 is found the following : 

¢ ughout the last campaign it was not unfre- 
quently found that the rifled batteries habitually 
overshot their mark. On the 3rd of July, 1866, a 
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part of the artillery of the Elbe army, which had oc- 
cupied a hill south of Lubow, east of Nechanitz, 
found themselves under:a.heavy fire from the 
Austrian and Saxon batteries ; but during the space 
of one hour not a single shell from the enemy 
reached them ; they all struck behind them.” 

On page 42 we also read as follows: 

** Under the fire of 100 Austrian s, taken in 
flank also by single batteries of the 2nd corps 
retiring towards Lochenitz, the first Prussian 
division of the guard had to make good their retreat 
from the heights south of Maslowed tothe summit 
of the ridges north of Chlum across a space of from 
1300 to 1400 schritt.” 

If the assertion ‘that the artillery ean’ shoot 
themselves into their range in a few minutes,” was 
founded on fact, it would be nattral to suppose 
that the whole would have been ¢ompletely an- 
nihilated, but the report relates further on: 

‘The loss sustained was comparatively trifling, 
and the division so far retained their power and 
efficiency that they were enabled to drive the de- 
tachments of the third and fourth corps from their 
positions, and,stibsequently to oppose almost the 
entire shock of the whole army of reserve.” 

Surely in the face of such facts, no one will desire 
to repeat the assertion ‘ that the artillery can shoot 
themselves into their range in a few minutes ;” on 
the contrary, we feel. confident that henceforward the 
trial-shot system will be looked upon as an un- 
practical and .expensive auxilliary tieans of de- 
termining thé distance, that the necessity of instru- 
mental measurement will be at last admitted, and 
attention turned to the practicability of producing an 
efficient distanée measurer. 

It may have been experiences similar to those 
related, which thinned the ranks more and more 
of the admirers of the rifled ‘artillery,, and led 
back to the consideration of thé smooth-bore 
12-peunders. Possibly the discovery of an exact 
and certain fuse, as well as of a simple and practical 
(that is to say, a quickly working) distance measurer 
may lead to a reaction in favour of the rifled guns. 
Whether this is possible or not we shall presently in- 
vestigate, leaving out as faras possible all theoretical 
calculation connected with the subject ; in the mean 
time we shall examine what is really obtainable by 
estimation of distance, unassisted by instrumental 
observation, in connexion with which must be con- 
sidered the degree of efficiency which must be 
obtained from a distance measurer when compared 
with the results from estimation, in order to render 
the instrument practically useful; and, again, the 
amount of advantage gained by the artillery in the 
employment of such an instrument. 

It may be assumed that a specially expert 
estimator of distance will, on the practice ground, 
make an error 
Sehritt. 

120 

800 


of 


» 3000 ,, 600 

(see page 11. of the pamphlet already alluded. to). 
But in action, when, to other optical deceptions, the 
effects of nervous excitement. may be added, the 
errors noted in the above Table may on an average 
be taken at double the amount there stated, making 
the proportional differences 240, 600, and 1200 re- 
x water A hew otherwise could the facts related 
above (which are by no means exceptional) be ex- 
ylained. This being admitted, if an instrument can 

produced, which will, as a matter of course, 
be exempt from all such moral optical influences, 
which requires no special practice for its manipula- 
tion, and further reduces the proportional scale of 
error given in the above Table, under unfavour- 
able circumstances for observation, to 4, and under 
favourable to 3, which may, at an average, be taken 
at 4, consequently exhibiting the proportional error 
at 30, 75, and 150, reducing the error in judging 
the distance }; an advan of the highest im- 
portance, as it may be said that by this means ? of 
the proof shots are spared;. consequently, when 
the artillery subsequently comes into action at the 
critical moment, its efficiency will be augmented in 
a twofold proportion. 

The question as to whether such an instrument 
can be really .constructed,.I am in a position to 
answer decidedly in the affirmative ; and that, with 
reference to seyeral examples of what I consider to 
be true principles of construction exhibited in in- 
struments already produced. 

When. instruments, working upon defective 
principles, lead, as might be naturally expected, to 
nothing but the. most Unsatisfactory results, it is 
customary to attribute the failures resulting from 


nothing but imperfect. construction to various 
causes, amongst others to the hheri¢ undula- 
tions so detrimental to all opti observations 
prevalent during hot sunny days. 

This convenient but fallacious doctrine is per- 
sistently put forward, and as we cannot altogether 
emancipate ourselves from these natural obstruc- 
tions, all effort towards the production of a practical 
distance measurer seems to be relinquished. 

That these atmospheric undulations, which in 
their. greatest intensity pervade the level planes 
during the hot sunshine, are obstructions to all 
meas Observations, is a well known fact ; but 
ry rifled artillery, in their essential rd/e of posi- 
tion artillery, naturally seek out the more elevated 
points of ground, as well as an effective line of sight 
at a average of about a decametre above thé level 
ground, they will be little'affected even on the hot 
sunny days by such causes. 

When the artillery are called upon to operate 
upon extensive planes, it be said, in the first 
place, that all days are Bot sunny, and, in the 
second, that these influences haye no p: 
ing effect unless during the simmer months, and 
even then, with the exception of the morning and 
evening hours, and the effect is mever so great but 
that, with a repetition of the readings, a greater de- 
gree of poe wi | may be obtained than could pos- 
sibly be reached by the most experienced estimator 
of distance. 

The following is extracted from the report of a 
lecture delivered by Captain Philip Nolan, R.A,, 
contained in the Journal of the Royal United Ser- 
Vice Institution, No. LVII., 1870: 

‘How nearly can ranges be estimated by the 
eye? 

Te Men totally untrained will often judge tanges of 
600 yards 200 yards wrong, and after 1500 yards 
they seem to have lost all ideas of relative distance. 
Most officers of artillery have unconsciously trained 
their vision so as to be able to make a reasonable, 
though still very wide, guess at a range; but the 
Nos, 1 of guns are often deplorably ignorant, even 
where, as in many cases, their natural faculties for 
estimating distancés are superior, and only require 
development, The extreme limit of precision which 
the heads of the Hythe School of claim 
for their pupils is, I believe, the power of 
up to 800 yards to within one-tenth of the 
If we extend this rule up to 1500 we should 
have the error of trained men at that distance 150 
yards ; but the means by which the eyesight appre- 
ciates distance are several. Many of them vary as 
to the distance; one—and some believe the most 
important—depends on the interval between the 
two eyes, and its power vf appreciation varies as 
the square of the range judged ; ‘therefore, taking 
the limit of precision claimed at. Hythe as our 
starting point, it may be deduced that the ntmost 
amount of skill to which: men may be ‘train¢d- will 
lie somewhere between 150’ and 300 yards at 1500 
yards range. 

‘* How nearly can the range be judged with the 
aid of one, two, or more trial shots ? 

‘Probably opinions on this head vary more than 
on any other point raised in this paper, In firin 
on a work where the ground in front admits of the 
furrows made_by the popestiies which fall short 
being clearly distinguished by a powerful telesco 
in the battery, the en angle of elevation can 
attained by means of four or five careful trial shots 
to within 20 yards; it could be obtained aceite. 
only that shot out of the same gun Vary 20 y 
im the point on which they fall,and the error to 
which the gunner is thus made liable would not 
generally be eliminated. ‘This error of the gun is, 
then, the only one which would creep into the 
practice. 

‘* But rapid trial shots in the field cannot be thas 
taken. ‘The best quick way of obtaining them, and 
that usually practised, is to load all six guns with 
the ae fuzes mt blank. The Satie “te 
cessively, one one, an 0’ or 
diminishing the mpl of elevation according to the 
distance from the enemy at which he believes’the 
last shell to-have burst. ° When ‘he sees @ ‘pretty 
good shell, the whole battery commence independen 
firing. ‘The delay caused by two trial shots is about 
20 seconds ; but as some 8 will peel att te 
before others, the tire’ of ( hardly be 

into 
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officer directing the fire has in judging the dis- 
tance at which his shell has burst the enemy. 
The first and second may be estimated at 20 y 
each, which includes the differences of opinion invari- 
ably found to prevail amongst Nos. 1 as to when a 
gun is properly laid, and which it is impossible to 
eliminate. The amount of the third is, to a certain 
extent, an open question ; but, as far as recent ex- 
perenaet have gone, they seem to prove that after 

g two trial shots, the distance of the third (graze 
or burst) from the target will be estimated 50 yards 
wrong, by, say, three menon the Shoeburyness staff, 
and 80 yards by the best gunners not belonging to 
ay 2 a a 

¢ following is from Captain Nolan’s hl} 

‘** The Range Finder,” published 1872 : ities. 

“‘ Now comes the question of how nearly can the 
range be found by trial shots ; and upon this point 
there still lies considerable room for investigation. 

‘“ As to hoping that merely guessing or estimating 
will ever give ranges of 1500 to 2000 yards accu- ~ 
rately, a at the Aldershot Table (p. 3) ought 
alone to to dispel any illusion on that head. 

“| have heard many men say that with trial shots 
they could always ascertain the range. I remember 
one in in particular, who, at practice on the 
Shoeburyness sands, pointed out to me what good 
shooting he had made with trial shots, and I had 
some difficulty in convincing him that when an 
officer had the results of his first rounds telegraphed 
back to him by the range he was hardly 
imitating closely the conditions of service. 

* At the Armstrong 12-pounders fired 
for twenty minutes, their shells were 
bursting on the gate, while in reality these were 
bursting 500 yards short. On the error being 
— out by a detachment of artillery to their 

nt, but out of their line of fire, these same 
guns made very good practice, 

“The best fair trial-shot practice I have ever 
seen was made by Captain A. W. Duncan, on the 
Shoeburyness sands. He fired twelve separate 
series : 
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2200 

1220, 1250, 1260 

1950, 1970 

1300, 1400, 1600 

1250, 1800, 1250 

1900, 1850, 1800 

2300, 2200, 2250 
50 


21 
1400, 1450 

1200 

1660, 1500 

2100, 2000, 1700, 1800 
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“ (See Vol, VIIL, Part EL. of ‘ Proceedings’ for 
above Table.) ; 

* On average ground, and with ussion fuses, 
the ranges may ‘be found by tial shots up to 
1300 yards, as a rule ; but to effect even this, it is 
necessary that the atmosphere should be tolerably 
clear, the Nos. 1, or pointers, not only good shots, 


but all laying their guns after the same fashion, 
eeereried. : 
“Over 15 ae it is very difficult to find the 
range by trial shots ; but when the enemy is on an 
incline sloping towards the fire, the range may be 
obtained up to any distance. ~~ 
Pe ya va ge hand, ba d, ste in 
mt of and behin enemy, is hidden by hedges 
or by undulations, or when the air is alee with 
smoke, dust, or mist, then at any distance it is diffi- 
cult to find the range with trial shots; yet these 
are precisely the petticen which an enemy will 
seek, and the conditions of atmosphere often ex- 
perienced in action,” _- 
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ous products of the combustion are prevented | the heating-boxes and cases are less ex- 

WARMING RAILWAY CARRIAGES. 2 from Pee aes into t even if the specific | pensive than those of the ce eaibs kol-daecioes 
By Max-Maria Baron VON WEBER’ OR walt the carbonic (1. made this|or steam apparatus, and taking altogether wages, 
(Comcluded from page 388.) °° q pe le ; but that not being the case, these products | fuel, interest, and distribution of the first expenses 

System 12 offers a few advantages over the | ave to pass through the opening in the bottom |into consideration, the heating by means of com- 
methods above examined. In this arrangement the | like-a liquid. If the heating boxes are placed under | pressed coal or briquettes will be found, even at 


steam is obtained from a separate boiler, fitte 
in one of the carriages or wagons. is meth 
which has been tried, as stated above, by 
administrations of German railways has the 
advantage of bringing the heat-produging sou 
even in mixed trains, in communication with the 
mger carriage. In fact, iy be eve 
placed in the middle of the carriages, 64 
distribution of the heat may take place ove, 
distances, It has, however, also its speci 
vantages. We 
a. As many boilers, with their fitting 
quired as there are passenger trains um 
and the expenses thus incurred are const 
each complete apparatus costs about ' 
(1002.) - is 
4. The boiler occupies in each train about 
third of the capacity of a luggage van, @aas 


the proportionate part of the weight 
amounting also to about 20 centners—te¢ 
load to be moved by the engine. j 
c. Each apparatus requires the 
special stoker, but on the other hand 
crease the duties of the engine driver. ©), 7% 
d. The boiler increases the danger from 
explosion, especially in accidents wherg. | e 
ratus gets into disorder. abet? 
e. 1f the steam-producing apparatus gets 
the heating of all carriages is interrupted, 4 
water has to be carefully removed from. & 
of the heating apparatus ; the carriages may 
main cold till the end of the journey. \—. 
This steam apparatus has, besides, all thedis+ 
advantages pe ~~ in ) segs — is taken. from 
the engine, there being but very few exeeptions 
that wi t. Now, notwithstanding the * 
drawbacks above enumerated, and without’ 
ing their economical advantages, the’ € 
methods of heating carriages by means. 
obtained either direct from the locomot# 
special generators, have given, under 
attention generally bestowed upon ex ar- 
rangements of this class, results Meee ose ohn 
entirely unsatisfactory, and which, therefore;‘affor 
reasons for recommending further experiments and 
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the application of the different systemsion amore : 


extensive scale, The public, however, hastiot been 
quite satisfied with these systems, oe aean 
have sometimes been made about insufficietit heat, 
unhealthy temperatures, or want of fresh ait in the 
com ents. No great value shouldy pr res 
be attributed to these complaints, because publi 
criticises all unusual arrangements, s@yen)! the 
the want of which, after having become a 
with them, is- much felt, and their 
afterwards much regretted, 

System 13. This method of ng ve 
carriages is the latest of all which havevbe 
i ical and extended manner, but’ 
justifies, more than any of the other 
Fenn of -a complete solution 

ifficult problem of heating railway 

Its principle is based upon the fact 
experience, that charcoal mixed in certa 
tions with a substance developing free 
as nitrate of potash, chloride of po 
firmly pressed together, burns slowly velo 
about a constantly equal quantity of hea bev 
enclosed rooms in which no circulation OF 
place, it being supposed of course that ¢ 
to provide for an escape of the gaseous. 
combustion. 

The manufacturers of chemical 
Philipp, of Cologne, and M. Kinast, of & 
therefore formed a fuel (which mayghe 
contain the oxygen necessary for its comm 
into small cakes or ‘ briquettes,” whigh’ 
convenient and handy for use. Boxes af! 


parse op Pee towards the compart 
ro 


bans Satire 
hea 


Lot 
Dro 


only with openings in the bottor nd 
ing through the floa g of the carriag@S] BBYG "HOw 
- been under the seats, or (as on Tg" } 


railway) under the flooring boards of 
cure: These boxes are -provided? 
thei length with small 

burning briquettes are enclosed 
cases ‘made of strong wire.- The 
hermetically closed against the compartmeér 


uUpOoTL Wi 


| duced through o 


@| used; they are lighted over a grate composed of 
>} gas pipes, and burn about 18 hours; there is suffi- 


| &. The heating of any one compartment takes place 







thus re- 































|| portions of the apparatus. 


s|in the passengers. 






|| With; the. condition of the carriages for summer 


oS B rae t preparatory arrangements at the: stations 
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the seats, the cases with the briquettes are intro- 
penings or doors in the sides of the 
carriage, bit if the boxes are under the flooring 
boards between the seats the cases are brought in 
through the carriage doors, without interfering with 
the passengers. According to the temperature, 
a greater or less number of coal briquettes are 


cient space above the seats for carrying briquettes 
for three or four days. 

The briquettes still cost about 20 kreuzers (about 
8d:) per pound, whence the expense of heating one 
compartment of ordinary dimensions amounts, ac- 
cording to the experience so far gained, to about 
1 — (28.) per 100 German miles= 473 English 
miles. This price would. be, however, at once re- 
duced, if the briquettes were more generally ap- 
plied, and if they were manufactured on a larger 
scale. Perhaps nitrate of soda — an exceedingly 
cheap product—might be substituted for the more 
expensive nitrate of potash. The fitting up of a 
compartment for this method of heating, with boxes 
under the seats, costs about 40 gulden (4/.) 

‘TL. advantages of this system of heating, are : 
a. The effect in all the carriages does not de- 


d upon one apparatus, which might become de- 
fective. 


quite independently, 
~¢. An equal number of briquettes’ produces an 
uniform heating of the compartment. the tem- 
ture becomes low, it can easily be raised again 
a few briquettes. 

| \d; The heating can take place everywhere. 
é. The heating contrivances are not subjected to 
freezing in, and are independent of accident to single 





: f. The heating may be continued for an extended 
jod ; each carriage carrying sufficient briquettes 
ey several days. ‘This is an advantage of no small 
‘| importance, 
;-g. The heating produces no inconvenience to the 
ngers, for the briquettes burn even sufficiently 
| long for a journey over about 100 German’ miles= 
473 miles English. 
4. The generation of heat takes place froni below, 
r indispositions 


thus preventing congestion and o 


#. The management of the heating requires no 
preat knowledge or practice, and may be under- 
taken by any labourer. 
| # The heating may be commenced any time be- 
fore-the departure of the train, so that the passen- 
gers meet with warmed carriages. 

i The number of the compartinents to be heated 
is Wnlimited, and the position of the heated car- 
riages in the train is of no importance. 

( m. ‘The heated carriages may be coupled to or un- 
coupled from a train at any station. 

gm. The heating arrangements do not interfere 





iages may be transferred to other 
upon whist this method of heating has 
introduced, and their heating may be con- 


‘thus be seen that this method fulfils 
‘the requirements of a practical heating of 
fer Carriages, unless a longer use and more 
Kperience should still, show some im- 
lvantages. The disadvantages known 
resent time are : 
réain amount of danger in accidents where 
ges are broken into fragments, and 






























ll | as compared with 574 in the 






















































the present time, perhaps only a littlemore expen- 
sive than any of the other methods. ” 

Surveying the statements made above of the pre- 
sent state of the question respecting the heating of 
passenger carriages on railways, we find that none 
of the arrangements adopted for a practical solution 
of this difficulty have ever passed the limits of ex- 
perimenting. On account of the excessively heavy 
expenses connected with the general application of 
even the cheapest new arrangement to about 13,000 
compartments of passenger carriages of the Austrian 
railways, efficient measures have to be taken well 
into consideration before they are adopted. With 
the exception, now, of simply putting foot-warmers 
into the carriages, each of the methods described 
above requires a special construction of the car- 
riages. Under these circumstances, and the true 
consideration that the heating of passenger car- 
riages on railways has become a requirement of 
our time, and that the difficulties connected with it 
can only be overcome in a practical manner by ex- 
tensive and, consequently, also expensive experi- 
ments, the Prussian Board of Trade (Handelsminis- 
terium) made an order, under the llth or May, 
1871, in which the system to be adopted by the 
Prussian State railways for heating passenger car- 
riages is laid down; public or private railways are 
at liberty to adopt the same system or not, but all 
railways were compelled, unconditionally, to warm 
the compartments of all classes during the last 
winter. 








THE BESSEMER SHIP SALOON. 


Tne model of the Bessemer Ship Saloon, exhibited by 
Mr. Bessemer at his residence, Denmark Hill, has been so 
fully described by the general press, that but little notice 
is required to accompany the engraving of the model, which 
we publish on page 385. The “ vessel” is shown at its 
maximum inclination, the cabin around which it moves 
being in the horizontal position in -which it can be con- 
stantly and steadily maintained by the operator within, 
who, standing on a platform below the level, and in the 
centre of the cabin, controls its movement in the one di- 
rection which is imparted to the “‘ vessel,’’ with the utmost 
ease. The flexible platform, by which approach to the 
model is obtained, is clearly shown in the drawing. It con- 
sists of strips of wood with rubber distance pieces between 
each, threaded upon bars, which in the model, secured to 
the fixed gangway, are free to move in every direction with 
the motion of the vessel. The movement of this platform 
in actual practice would thus be at a maximum at its junc- 
tion with the moving deck, decreasing gradually to nothing 
at the entrance to the cabin, 

We notice that Lieut.-Col."Alex. Strange has been writing 
to the Editor of the Times relative to an idea in connexion 
with the Bessemer saloon. This idea consists in adapting 
the motionless platform for mounting heavy guns, and we 
find that Mr. Bessemer has given the writer full credit for 
the originality of the idea. If Colonel Strange will refer to 
our issue of 22nd November, page 362, he will see that the 
credit, if any, of the idea rests with us, and not with him- 
self. We think it as well to mention this matter, because 
the time may arise when the Bessemer steady platform may 
in some form or other play an important part in naval war- 
fare, and it is much easier to fix the credit of originality at 
an earlier stage than at a later period. We notice, how- 
ever, that Colonel Strange appears bent on riding our poor 
idea to death. He desires to arrest all Admiralty works on 
armour clad ships, as well as all coast fortification works, 
until experiments can be made to test the value of the steady 
platform, which, if it prove successful, is todo away with 
armour clad vessels entirely. 

By the way, we cannot help thinking that Colonel 
Strange has made a somewhat ungrateful return to Mr. 
Bessemer for that gentleman's erroneous award of merit for 
o ity. He has.converted him into an adjective, speak- 
ing of ed artillery, Bessemered gun, &c. The 
Germans long since turned Mr. Bessemer into a verb, his 
name forms an harmonious and honourable prefix to Mr. 
Ransome’s extraordinary emery stones; and now that 
Colonel Strange has appropriated him as an adjective, we 
should imagine the limits of endurance were nearly reached, 








Omnrpuses 1x Panis.—In the week- ending November 
17th the Paris Omnibus Company had 636 omnibuses at work, 
corres ing week of 1871. The 


nm 
pany in the first 7 weeks of this year was 645, as com: 
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with 508 in the ee ing pericd of 1871. The tra 
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large enough to give off steam sufficient for warming two 
others cars. It has three steam cocks (a separate one for 
each car it heats) and the usual boiler fittings, also a hand 
pump. The gas pipes just mentioned are arranged longi- 
tudinally along the sides of the car, to which they are fixed 

a few inches from the floor, but below the seats. They 

occupy little space, and are covered with a perforated plate 
where exposed (see two-page lithograph which accompanies 
the present number). A branch pipe. condnets the steam 
from the boiler into the pipes on both sides of the car at 
the same time, which, as they are arranged in the form of 
the letter > , allows the steam (after baving gone the length 
of the carriage twice) to return almost to the point from 
which it started. Here an outlet is supplied in the shape 
of a Zin. pipe, which leads to a condenser fixed to the 
under-framing of the carriage and also immediately below 
the boiler. The condensed steam is again pumped into the 
boiler. Two other pipes are necessary to complete the 
arrangement for heating more than one car at one time 
with one boiler. They are, firstly, a 1} in. gas pipe fastened 
above the carriage roof and projected over the ends of the 
car body a few inches; secondly, a gas pipe also 1} in. in 
diameter, of the same ‘Yength as the first, carried along 
underneath the under framing. Both these pipes have 
screwed ends for the purpose of making a connexion by 
means of an india.rubber hose with similar pipes attached 
to adjoining cars. ‘The first and top pipe carries the fresh 
steamrfrom the boiler, the second and lower conducts the 
condensed steam to the condenser. By referring to the 
longitudinal section published last week, and the lithograph 
given with the present number, it will be noticed that the 
carriage is supplied with ventilator pipes. These are con- 
structed for carrying off any dampness which may arise 
from the steam-heating pipes. 

This arrangement of heating apparatus, which is that of 
Baron von Derschau, a Russian engineer, has now been in 
use for four years on the Moscow and Koorsk Railway, and 
80 satisfactory have been the results that all the cars of that 
company are now fitted with it. The inventor has also 
patented improvements on this, his first plan. He requires 
only one boiler to a whole train of cars, and places all the 
steam pipes below the car flooring, where they are encased 
in'a long box or airchamber. The fresh air being heated in 
this chamber is admitted by means of valves into the interior 
of the carriage. 

The relative number of passengers carried to the weight 
of carriage, viz., 15 tons, cannot but strike our English eyes 
as being very small indeed. It would be positively ruinous 
to an English railway. The American system of a through 
communication has a great deal to answer for. Its adoption 
here causes the direct loss of eight seats, and necessitates the 
lengthening of the body of the car 4ft. 11}in. Then the 
boiler weights two-thirds of a ton, and the steam-heating 
apparatus about 4 cwt, Notwithstanding these drawbacks, 
however, the American system is decidedly gaining ground 
in Russia, and will probably in a few years entirely super- 
sede the English. 

The carriage we have described was constructed at the 
Moscow Works of the Moscow and Koorsk Railway, 
Russia, and exhibited at the late Polytechnic Exhibition, 
in Moscow, It is a good job and well finished, and may 
be taken as a fair specimen of Russian workmanship. 








THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 

Tue eighth annual meeting of this Society was held on 
the twentieth anniversary of its foundation, November 6th 
last, at the Society rooms, 63, William-street, New York. 

Papers as follows were presented: “ Record of some Ex- 
periments showing the Character and Position of Neutral 
Axes, as seen by Polarised Light,” by Louis Nickerson, 
C.E., of St. Louis, Mo. ; ‘‘ Coal-cutting Machinery in Eng- 
land,” by T. Guilford Smith, C.E , of Lansingburgh, N. Y., 
and “ Alcohol as an Illuminator i in the Condensed Atmo- 
sphere of New York Caisson, East River Bridge,” by Francis 
Collingwood, C.E. 

The annual report of the Board of Direction upon the 
affairs of the Society, with brief memoirs of two of the 
members who died during the year, was read. 

From this report it appears during the past year the at- 
tendance at the meetings of the Society was greater than 
during any former year, while the interest manifested, the 
number and value of contributions to the Transactions, the 
diseussions thereon, the liberal and progressive spirit shown 
in reference to suggestions from time to time made, and the 
decided increase in membership, exhibit, in a gratifying 
manner, the regard among American engineers for the 
welfare of the Society. 

The additions to the Society during the year were :— 
members, elec’ ed, 83 ; qualified, 71 ; resigned, 3; dead, 2; 
making inerease 66. ” Associates, elected, 5; ‘qualified, 8; 
resigned, 1; become “member, 1; making increase, 1; 
fellows, 13; a total increase in members of 80. The pre- 
sent membership is, members, resident, 103 ; non-resident, 
175; total, 278. Associates, resident, 2; non-resident, 4; 
total, 6; making 284; fellows, 61; making total mem- 
bers, 345. 

Daring thé year 22 meetings, exclusive of the annual 
convention were held, 6 of which, in the winter, were in 
the evening. At ‘these meetings, and the annual conven- 
tion, 80 papers on a diverse range of professional topics 
were read, at times the reading were followed by profitable 


Twenty papers and the proceedings of the annual conven- and for other works of 
tion were pubiishéd during the year; and most of these in the harbour of 
were reprinted in the leading journals, te attain dept 
By donation and purchase there were added to the library ay the charges of these trials he 
of the Society in the same time ly 1200 books and ubseription, and if the results be 
pamphlets, including 53 volumes of specifications and ny will be formed called the Société 
drawings of patents,” current’ series, OOuph ohs -and | de Grande Péche Softs- par les Engins Torelli. A 
maps, and 10 models. OO TE Sa 2 wit : at least attract attention. 
It is hoped that soon the Society Expeemens. 


portion of its revenue to the regular 
by the purchase of rare, important, acit 
works. ; f 
Mr. George H. Norman, of Newport, B oy i ) there Were 
a iagacagtichent thes peerey yearly a suitalies ante 8, anid 15 cases of ros ot tense 
awa or the essay of pi vee tS c 4 with cylindrical horizonta ers. 
cities pase plipineeriey res cg dc Sytem ber die olpsion were attributed in two instances 
: ae a perim Se and mg —_ = — 
t ; ness of ins 10 n 
The Treasurer's report shows the Hinancos of the ¢ nlos b which 20 persons 
to be in a satisfactory condition, and, by fed. Out of these ten were of 
of membership fees and dues,’ r Pa. type, and four of 
for all its purposes are ~The the josions is 
The first annual convention of the = 
Chicago, June 5th and 6th last. The “nat 
American Civil Engineers ever brought together» 
present, who contributed os posed the oceasion one of nk 
professional improvement and sound enjoyment, _ to | athe Bt Wig mr ComMPRESSOR. 
Two valued members died during the year. . ei “M, Calladon, g well known from his connexion 
8. Post, one of the founders of the Society, jane ‘the Mont Cenis el works, and who is giving 


M. 0. Davison, who ot | ns ey ee the gteat undertaking now commenced at 
A report waé presented on = plan Moe nek ade some important improve- 
local branches or chapters of the Society, which pon pe has . P 


hi 
ferred to the membership for discussion by correspondence 1 nairowsien an 


a ry- 
heat developed by the compression 
with the Secretary, to be taken up for a action at the of the air is very great,.and sufficient to cause a rapid de- 
next annual convention. 


mechanism, so that the air in practice is 

The next and fifth annual con veniiian ‘ofthe Society sly comprised i crn tole § in D cies con- 
will be held at Louisville, Ky., May 14th ané>15th next. Arse up to the present time, a pressure of four atmo- 
During the winter, beginning with November 20th: the varely E 12. cave fo taken te deel down 
meetings on the third Wednesday in will. be pipeline aoe a its compression, this inconvenience 
held in the evening, and devoted exel os ap a id the machine d work better, and be capable 
sion of professional subjects, while ‘eg ents } to a much higher degree. It is 
Wednesday of the month will be : F that M. Calladon has made his 
when the routine business of the Society deat tl aye ge “ta the cooling down of the air 


=> wae injection of cold water 

Officers were elected for the ensuing ‘ ‘as’ follows : This injection. is: begs _— celia itself, on the 
Horatio Allen, President; Julius W. * Jaco’ Mi Pr ie) point of the travel of the 
Clark, Vice- Presidents; Gabriel Leverlblty Secretary; | Combressioniside, setvatsiaperit, Poe OS nd piston-rod, 
James O. Morse, Treasurer ; Alfred W. ‘Graven; :/Thotnas febtebs in. thi ‘eaed, aie gabe hollow ; in the latter mode the 
ce John Bogart, Ore pcr. sea of i tig piston. and piston- rod is combined with the 


outside the pum 
Subsequently the standing Senge gps oe pump. 
On Finance—Messrs. Craven, Levee, ai inside, 













Nery tear the cooling of the pump on the 






only a uantity of cooling water. 

On Lieary— eta as A gen Sy age ee 
icanm, Moron, Jeera or . : 

NOTES FROM PARIS. || émall auxiliary pump, by a head of water, or by the 


sn ie foree exerted by the ‘compressed air itself. The injection 
SUBMARINE Navecineauaan wut), 3 is? @ valve attached to a pipe which communicates 
M. Torexut has made considerable lai Te valve open, ny fra in each cover of the pump. 
taupe marine, and has recently pobre mms ‘new | The valve opens, = a the. * ay 4 ang ase 
i compression commences. e water 
— intended for the coral fishery. on =e Gam the ic expelled Et cach stroke # — = age: “of 
The taupe marine is a submarine apparatus in the form rap tegenetype yon mga 
of a cylinder, divided into four compartments! b: bulkheads (80 Bat this Sar Big orggioe “e 
at right angles to the axis of the cylinder)» " Galling these vs sys jab} PP 
Nos. 1, 2, 3, 4, No. 1 will refer to the lowestef the four . iiesnd to cheno the pean 
compartments, which is filled with ballastytand: closed at e Hint P 
the lower parts, by a movable plate, attached to-a rod 



























which traverses compartment No. 2; and into . ——_ = 
compartment No. 3, where it is held by a “dn case of od B= thle ae 
accident, and when other means are - who effectin 


jection, for example, can be 
penetrating the hollow piston 
a reservoir at a higher level. 
ion the rod itself can be employed 

is own motion. 


TIMBER BRIDGE. 
ages 888 and 392 a timber bridge, con- 


is in compartment No. 3, unscrews the — ‘movable DUA 4. sts." 
plate detaches itself from the apparatus, the ballast falig | 2=7* it by me & my 
into the sea, and thus lightened, the her 24 es ane NAAR CEE qe eT 

face. Compartment No. 2 contains water. A‘Walve ‘and 
a pump ready to the hand of the yer fang voter in No. 3, 


which the quantity of water in No, 2 

diminished, and the position-of ie apparata with regen q 

the water level, can be regulated. Compartment Bs . 

the largest, and will contain two persons.’ “arnt ‘si hern Railway of Canada over 
No. 4 is filled with compressed air, which’ ean a © =: iomas, Ontario. The work not 
pass into No. 3 by means of a valve. The latter se cn | an excellent ex! aple of type cor ection, but is 
nected to the vessel from which the diver: déscends, by : y with which it was —— 
cable in the centre of which is a Perdis iimoaree yd n gth is 1366 ft., divided into 736 ft. of tres 
telegraphic instrament within the chamber.) 2Phis chamber ob nd 630 ft. of a } trussing; the latter is made up 
contains a ventilator, intended to pans, restin, ‘timber piers, as shown a 
by a tube which rises to the water level) om which it is the structure is 92 ft. 

kept bya float. Small windows of glass! in the 

of the compartment, allow of a ps 3 ore is tom 
Gearing is provided to drive an exteriorserew, intended 
to propel the apparatus in a horizontal: direction, . A. 
indicates the pressure of the exterior water ¢ : 
quently the depth attaineds Finally, 1 : 5 

be established with an exterior kin 

tended to be used if the cable and copp 
In such a case the diver, if he has 
to make with the vessel above, ri 
by means of the trumpet is able’to 





























mber, 1871, and completed the 
riod of less than five months, and 


are being 

a great distance. is an ex- 
‘The apparatus weighs 4 tons, @ e nything 
iron and brass. The men whe deadeei'in it, can remain months have 
safely an entire day below the surfaeé,' and can explore on the island, 


freely without suffering aes The inventor hopes 
that the recent alteration made in thejitaupe marine will 





discus-ion upon these topics and others of kindred interest. 





enable it to be prceser Beegy used iu raising or clearing 
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Wap Bi “EpaTor 
Sre.—The ‘letter ‘signed “ 
of 29th November, appears 
hastily, and without 


wer can 


ropes, he admi 


y Fo 
spondent is the relative merits of the ordinary type of fiy- 
wheel engines, and the newly in 
steam Lag referred 

ssrs. Lan 


“ direct-actin, 


manufact by Me 


and the “ universal” by Hayward, Tyler, 
to be uainted 


Now as I happen 


HIGH LIFT PUMPS. 


, 
to me to have been written 
ue consideration of one of the most 
before the coalowning community. | i 
Tweddell, especially in regard to his favourite example of a 
ing yard. the tools are direet 
as punching and rivetting machines. 
the case of an engineers’ shop or factory I cannot 
i Let us now examine the 
ith regard: to ft 


be more readily conveyed to 
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cost, Mr. j 
wer is cheaper than shafting. This, how 
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TRANSMISSION OF MOTION. 
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Ar) 
fore 
certain extent 
ity of 
But in 
with “ 
raulic connexion. Firstly w 
weddell lays it down as an 


ing the case; admitting that a pip 
ing, we have the additi 
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o EARTH CURRENTS. . 
Sim,—On Se en eer ios: tee tlographe in 
aisepiine of 12th April | 


rents. They were first o 
time, and remained in g 

















in (see a former notice in Ex- 
ast) visited by strong earth cur- 
‘bserved at 2.40 a.m., Kurrachee 
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eat force until about 5.30 a.m., after 
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pumps, allow me to call the attention of your readers to the | a separate engine to eve de 
merits of this class . esc 22 over the flywheel = o though still ms de: ¢ ‘\ oteasion. a i ta 
mining purposes. Underground operations it must e in examining “'Phonison’stairror galvanometer was em, all 
in oi are very different from those above ground. A with shafting ‘take leeates = sey Fe gal ‘as employed for ¢ the 
coal mine is not the exact place one would choose me dri if <auae’ Ti. October 15, 1872: 
machinery of a delicate nature, and the more simple the begegtit 0 
fewer the working parts for such a place the better.» .<* ' . f eer 3 

Imagine a long narrow gallery a quarter of a mile or more bea x ddan 
in length, wer a saya senna SS D coladge Sees wasted. or | PY ayathe of cable’ : Galeulated. stren 
to admit of a pony and a train of skips, # iy ye me 4 ? ; i ° caction. * of earth currents. 
water ood i beside the poo eut in the tools. . ! aia 5 5 i ’ & 
side for collecting the water;and and pumps h lin fting is driven by its os engine, and| = 
placed in a niche beside the tram, ie tae Oe on only fan po mush, over ng eX) 38 grat, thage > fez . 
water bein i gallery, the trains of skips con- | is only just so m ve ig necessary to . Lae 
Gonally pong. is not quite the for flywheels, | the wor +: whereas wit! water every tool must work with an by setae onmmgrmagh 4465| 135} + | 8.68 Minobti celle. 
cranks, crank-shaft bearings, rod, brasses, expenditure of power equivalent toits heaviest cut; also three 81 » 4465) 360) +: |16.90 5 a 
eccentrics, which require nice adjustment, and the constan' or four engines only are used instead of twenty or thirty. a ” 4465| 850) — 1642 4, rf 
care of skilled mechanics. How would such an engine behave Tomi yours very tre! " 5 idl ” bee eae ig 
if occasionally flooded, and left with a foot. or two of small ou Sreev. |3 45 » 4465 = + i » ” 
coal deposited amongst it bearings? or say & peolley of coal| December 2, 1872. : 5 2 ” He 305 om 4 m4 9» ” 
upest anmongst the arms of the £7 engineer's ac ? And a an ” os al. late ee » 
Ww would “Coalmaster” say to the engineer’s account for CONTINUOUS GIRDERS 8 45 ” oo 973) + + ” ” 
repairs ?  Coalmaster” considered when he wrote his E sae , 4465) 487) + /28.00 ” 
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s the relative merits 0 
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As 
5; caivenal? I will 


coal proprietors’ attention to themerits of 
oa with the flywheel dams, for mini 
ours 
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STEAM PUMPS. 


To rue EpitToR oF 
“ 


Srr,—Havi 
to give 
pump. 


works in connexion with the 


in course of construction at Birkenhead. ye ey arri 
the morning, at 11 o’clock 


on the works at 10 o'clock in 


udden burst of water by 8 


f the “ 


IN BERING. 
ving letter-last I wish 
some information coucerning the “sp steam 
ae fang months since I ordered bm rhage ugye's 
6 in. x12 im. stroke “ jal” steam , for 

ot soo with the tunnel under the 


special” and the 

ject being to call 
pumps, com- 

purposes. 


Mersey, now 
ived 


that night was discharging 8000 gallons of water per hour 


from e@ shaft 90 ft. deep. 


The water contained a 


quantity of red sand, as the sinking of the shaft was carried 


on in the new 


ne. 

The steam is sent down from the face in 1} in. iron 
gaspipe, served with felt and canvas. ust is con- 
vey to the surface in 1} in. iron gaspipe. The delivery and 


suction pipes 
4 Messrs. Tangye 


gales per b ney Brother 2,000 gallons 
ur, but it is ons 

ae pee bose, Mintings, which exe mate. of ard india- 

up, and in half 


rubber, can be removed, s 
hour. In my opinion it is 


= now, constantly, night and day for nearly four months. 


‘here is no oil or tallow req! 
lubricate the steam piston. 


Coalmaster” inclines to the ordinary 
crankshatt and flywheel as | ing more 


assure you that the “special 


therefore, not so likely to get out.of order. 
much in. fayour 
pump that I have ordered another. 


Ihave been so 


are 4 in. east iroh, such as are used for convey~ 
ing rainwater down the fronts of houses. 


is $ in., speed of pis 


that the diameter of steam cylinder 
200 ft. per, minute. ; 
: Tous truly, t 
of Work . meee 
Bicksithéhd, Deceniber 4, 18°2. on a west 
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THE EJECTOR CONDENSER. 
To rue Eprrog or ExGivEerinea. 
Mr. Morton’s reply is so vague 


Srz,—I am sorry to find that 


and 

and I suppose, therefore, that he u 
Sos tad voply 1 Sotter thapineunes &2 
has not given a specific case, it is im 
but although in an extreme case, 


in s 
condenser; and it therefore a 
condenser cannot wi inde 







iven either by a jet of live steam direct 
by.a head of water from a 
water com, 






his ejector condenser uses such an 










that it amounts to no answer whatever, 


steam in such an engine 
as he mentions may be twice the indicated steam, I deny 
that it ever amounts to three times or more, as near! reached 

i experiments with Morton's ejector 
clear to me that the 


tank overhead or direct from the 
’s main, where this is available. 
‘Mr. Morton’s reply to the second question put by me, why 
excessive amount of con- 
densing water, is equally unsatisfactory, and the fact there- 
i he uses three.times the amount of condensing 

is used on.the average in 


Yours obediently, 
27, Leadenhall-street, December. 4, 1872. 


in the principle, 
As Mr. Morton 
to speak positively, 


ently, unless it is 
from the boiler or 
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bal | ‘show the economic uses of waste 
¢. | Si the editor of the-Jowrnal-of Applied Science, who 
voted much attention: to this subject by various essays 
{ i ; Society iof Arte, and by a book W. 
Substances and Undeveloped Products,” Cape ays sg 
years ago has, at the request of Baron Schwarz vag 
Secretary to to 
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a> good deal o 
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into activity. 


Bar-le-Duc. A 
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before the 


field _of 





‘work | 29, Cheapside) will feel greatly obli ns of 
has | specimens from manufacturers and this col- 
i aan especially the of seoria and recovery 
committee ad- | of tin from tin plate ippings, foun Z other 
mineral waste substaneeae 7) + 8 
Mae: Shot + | eae yg 
m eis ee 
Fins « if +h i . 


sc 


"pa! 


geet 


ved 
Ma 


the facts of my ease as clearly as I wish. 


number, they make & 
allow to pass unnoticed. y 

dredger is used as an elevator only for-the remnants of spoil 
out of the barges, the dredging haying 


The fact is, the arrangement of centrifugal pu ¥ 
e fact is, r trifu t 

combined “with . dredgers, Tee 
ployed to cut the canal through the lake, and upwards of 
2,700,000 cubic yards haye. been shifted by it cs: ' 


L forbear any remarks upon the spirit, so strongl 
fested by wo. Gwynne’s letters, as they would a tend 
to produce a discussion of little interest. 
Yours truly, 


' James Burt. 
Canal Works, Velsen, North Holland, November 29, 1872. 


f animation. 
establishment is about to be’ agai ‘brought 
The managers of the Hier, ast, Furnace. 
Company, the Pont-]’Evéque, at Givors, Blast Furnaces pas 

Forges Company, an f ache-Com 3 Com) 
have applied for a concession of, i 
rondissement of Chambéry, wagery A 
the production of cotaing. pigs will 
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| years in the direction of utilising to advantage the residues 
the | irom manufactures, and many formerly wasted substances, 
than is generally supposed. With ingin| 
E., | this important subj 
‘and to show what has been done in this a 
Bee Sons rons International. Exhibition in-1861, the manager 
ienna Exhibition has devoted a special section to 


the 
as complete a collection as possible, in illustration of this ex- 
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ino desire to enter into a controversy with 
and. your note appended to their letter, 
in your number for the 16th inst., places 
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in your following 
gross t, which I cannot 
They state that in my system “ the 
first been done by ‘ 
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as illustrated ‘and 
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NARROW GAUGE RAILWAYS. 

WE have before us the recently-published pro- 
ceedings of the American Narrow Guage Railroad 
Convention, which held its session in St. Louis 
during the past summer. The object of this Con- 
vention was to obtain from railway engineers, loco- 
motive and carriage builders, and others interested 
professionally and financially, the fullest and most 
reliable information concerning narrow gauge rail- 
ways: their efficiency, cost of construction, and 
expense of maintenance. 

'o facilitate this object, a list of questions, em- 
bodying the chief points to be i and dis- 
cussed by the Convention, was freely circulated 
through the United States and before the 
meetings were held in St. Louis, in to direct 
the attention of those interested to the special con- 
siderations upon which reliable information was 
most desired. 

The chief points for discussion were thus em- 
bodied under twelve heads, as follows : 

1. The want of railway facilities. 

2. The comparative first cost of broad and narrow 
gauge. 

3. The means available for constructing broad 
gauge, as compared with narrow. 


4. The comparative cost in working the two]i 
traffic. 


systems, with a given amount of 


Ean Lie 


would 
suitable 


5. Whether the reduced width of 
erry et ar amc 
— traffic requirements. 


¢ passenger running upon 
narrow gauge can be made tly safe and 
popular to warrant their adoption. 
P Whether the reduced width of the gauge would 
not seriously interfere with the capacity of the 
freight rolling stock. 


cee cathe aheite teoaamben teat that 
could ected by adopting the narrow gauges. 
9. How far the passenger and ga 
would be effected by the saving in first cost, and in 
subsequent maintenance, and by the reduction in 
the dead weight carried. 


10. The difficulties that would arise in connexion 


ving | with break of gauge. 


11. How far actual experience bears out the argu- 
ments advanced by the advocates of narrow gauge. 
12. What advantages does the narrow gauge 
possess, as compared with the broad, as a means of 
opening up new countries and developing their 


resources, 
In answer to the appeals, a considerable number 
of railway men met at St. Louis, and discussed 
during several days the ts submitted for their 
praer, iriver advancing, 
existed, and had come within their observation upon 
the construction and a of narrow gauge 
railways. It must be conf that a great of 
the evidence advanced was very irrelevant to the 
question, which is the more to be regretted, as 
several persons who took a part in the discussion 
had had the most favourable opportunities for ob- 
taining much definite and valuable information. 
Mere statements, such as those made by Mr. 
Greenwood, General Manager of the Denver and 
Rio Grande Railway, to the effect that that 3 ft. line 
was fully equal to a broad gauge road, doing as 
much business as is done on nineteen-twentieths 
of lines on the more costly system, and that all the 
speed they desiréd could be made it, convey 
no information, and do not advance question at 
all. ually open to objection are the estimates 


which show a saving of nearly 55 per cent. in the 
cost of construction of a narrow over a broad 
gauge line, when such estimates that in the one 


case rails weighing 70 and 56 lb. per yard are em- 
ployed, and in the other they weigh only 40 and 
301b. This comparison, made without any reason 
being advanced as to why rails of so light a section are 
used, tends to throw discredit on the system, and 


i | gives room for the suspiciun, that it is attempted 
3e3 | to claim more for narrow gauge than can be fairly 


awarded to it. ss 
But although there is reason for criticism of 


38 | these vague statements and incomplete estimates, 
*~ | we find much valuable matter contained in the re- 


port of the Convention, and the result of this meet- 
ing is already bearing fruit, in increased endeavours 
to extend the introduction of narrow gauge in 
America, especially in the Southern States of the 
Union, where more complete railway communication 
is most urgently needed, but where cost of construc- 
tion has opposed hitherto an insurmountable 
obstacle. 

The State of Georgia is a striking example of 
this; it + natural resources, which are 
allowed to remain undeveloped because there exist 
no efficient means of communication. For this same 
reason during last year wholesale emigration took 

lace from this State to more favoured localities, 
The average cost of railways in the Southern States 
has been about 6500/. a mile, but this outlay is 
beyond the reach of the scattered population, 
which must, however, have railway facilities of some 
class, or remain rpetually stagnant, 
The same venthiees rule in the Northern and 
North-Western States, and of course in all districts 
where only a light traffic exists, and where long 
distances have to be traversed. In regions where 
the business to be done by the railways is great, 
and the centres of trade near , the 
cost of construction can be better borne, and b: 
gence seilveye may be worked more nearly to their 





i what actual facts | pared 


weighing some'17 tons, and freight cars of 9 or 10 
tons, the former built to hold oe but 
only carrying on average 7 or 8, the latter run- 
ning very partially loaded. And of course these 
conditions would still more unfavourable on 
lines required in many sections of the Southern 
States, but upon which the traffic would be more 
scanty than on those already existing. In considera- 
tion of this condition of things there is no wonder 
that so much interest is felt upon the subject in 
America, and that already so many lines are being 
projected, and are in course of execution. 
e find some important data upon the actual . 
cost of narrow gauge railway construction in the 
roceedings of the St. Louis Convention. Thus 
or a mountain section of a line in New Mexico, 
with ients of 1 in 53, the average cost per mile 
for a length of 40 miles, was 16,000 dols., while that 
for a length of 42 miles, through comparatively 
level country of the same line, was 8650 dols, per 
mile, or about 3200/. and 1730/. per mile respectively. 
In these estimates, rails weighing 401lb. per yard 
for the mountain section, and 301lb. per yard for 
the more level division were provided for. The 
foregoing figures show the difference in first cost 
of construction to be nearly 55 per cent. as com- 
with a line of 4ft. 84in. gauge, a consider- 
able part of the savihg being found in the use of 
lighter rails, partially justified by the reduction in the 
weight of rolling stock to be employed. The esti- 
mates of the first division of the Memphis and Knox- 
ville Railroad—a length of 30 miles—are 18,448 dols. 
per mile for the wider gauge, and 10,876 dols. per 
mile for a line of 3 ft. , Showing a total saving 
of 227,100 dols. for the whole section. This line 
lies through an easy country, and the contrast there- 
fore is not so striking as in the case of the mountain 
section of the line in New Mexico, where the esti- 
mated saving is 64 per cent. In the broad gauge 
estimate of the Memphis and Knoxville line rails of 
60lb. to the yard are allowed for, and for the 
narrow, rails of 30 lb, Of the narrow gauge lines in 
the State of Alabama one has cost 9300 dols. per 
mile, and another 10,300 dols. ‘The estimates for 
the narrow gauge Washington, Cincinnati, and St. 
Louis line, range between 13,000 to 15,000 dols. per 
mile, and General W. T. Palmer, President of the 
Denver and Rio Grande Railway, shows that the cost 
of his 3 ft. line through difficult country has been 
18,405 dols, per mile, against 65,755 dols, for a 
4 ft. 84in. line. 

The approximate correctness of the various 
narrow-gauge estimates is proved by the actual 
cost of the ‘l’oronto and Nipissing, and the Toronto, 
Grey, and Bruce Canadian Railway, which varied 
between 12,000 and 13,000 dols. per mile, exclusive, 
and 15,000 dols. per mile inclusive, of rolling stock, 
and more indirectly by the cost of the Norwegian 
narrow gauge lines, which averaged a saving of over 
9000 dols. a mile in favour of the narrow gauge of 
3 ft. 6in., adopted by Mr. Pihl. 

It may be urged that in the comparative estimates, 
the summaries of which are given above, the advo- 
cates of the narrow gauge have unfairly framed 
their-case against the more costly form of construc- 
tion. Experience derived from actual work, as we 
have just seen, shows that the approximate cost per 
mile for narrow gauge is not underrated, whilst the 
actual expense attending the construction of rail- 
roads upon the standard gauge in the United States 

ints to the conclusion that no exaggerations have 

made to help show a favourable case for the 
cheaper system. ‘The only striking difference to be 
noticed is the reduction in the weight of rails em- 
loyed, which for the latter is only about half that 
‘or the former. How far this adoption of so light 
a@ permanent way is justifiable, an investigation of 
the absolute weights generally carried on American 
lines, and to what extent these dead weights may be 
diminished by the narrow gauge system, will show. 

The average weight of American passenger 
cars is about 38,000 lb., with seats for 56 people, 
giving a dead weight of 678 lb. per passenger. ‘The 
narrow gauge a av Mori _ - seat 
36 passengers, toa weight of 416 lb. per 

with all the seats filled, These weights 
give a load of rather more than 2 tons per wheel 
or the broad gauge, and 1870 Ib. per wheel for the 
8 ft. gauge. So with the wagon stock, which may 
be taken to average 18,500 1b. empty, and to carry 
20,000.1b., as compared with a weight of vehicle of 
8000 Ib.. and a capacity of 16,000 Ib. According to 
the ions of the narrow locomotives 


designed for actual work in the States, we find 
from the Convention report, that the weight on 
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each driving wheel is over 3 tons, whilst that upon 
the driving wheels of the broad gauge engines with 
which they are compared is less than 4 tons. It 
will be seen that these proportions do not corre- 
spond with the reduced weight of permanent way 
adopted, and that therefore the narrow gauge ad- 
vocates have not, in this respect, made a strictly 
fair comparison with the cost of the broader gau 
In order to do this they must either show that the 
weight of rails employed in the latter is unduly 
heavy, or reduce still further the weight per engine 
wheel upon the rail. But in order to do this, and 
to obtain at the same time the advantage of maxi- 
mum power, by which alone the working capacity of 
the narrow gauge system can be fully developed, a 
different type of engine must be employed, in which 
the whole of the weight is made available for ad- 
hesion, and yet which is reduced down to 2 or 2 
tons per wheel, and in which the width of gauge 
does not set narrow limits upon the steam-pro- 
ducing power of the engine. _“ other words, the 
Fairlie system must be adopted if the full value of 
narrow gauge railways is to be obtained. It was 
by meaas of the Fairlie engine that the Festiniog 
Railway has been enabled to develop its traffic 
capacity, and to save the expense of making a 
double line. 

But while the estimates for construction, which 
we have quoted above, appear to claim too great a 
saving in first cost, at the expense of unduly light 
permanent way, with the class of engines adopted, 
there can be no doubt from the figures given that 
the coun. of the small stock, as constructed, is 
ample for the necessities of traffic, not only in the 
less crowded and busy states but also in the more 
populous districts, We have seen that the average 
number of passengers per car in the Southern 
States lines is 7 or 8 for a vehicle weighing 
38,000 Ib.; the same number carried in a smaller 
ear weighing 15,000 lb. would at once reduce the 
dead weight per passenger from 5000 Ib. to 2000 Ib. 
In the amie railways of New York and 
Massachusetts the dead weight per passenger does 
not exceed 2784 lb. and 1250 lb. respectively, which 
leaves a smaller margin of economy, (because the 
cars in these cases are generally one-fourth full), but 
still sufficient to be strongly marked in favour of 
the narrow gauge cars. 

So with goods freight, it is shown that the broad 
gauge cars, weighing 18,500 1b., and built to carry 
20,000 Ib., in reality only receive loads averaging 
5000 Ib. or 6000 lb., or about one-third the weight 
that can be conveyed in the narrow-gauge cars, 
weighing 8000 lb. empty. The disproportion of 
dead to paying load is most striking in local traffic, 
and helps to pull down the better averages that are 
given by through traffic only. 

In writing upon this subject of narrow. gauge rail- 
ways, we have to repeat over and over again the 
arguments that we have already advanced, but 
each time we do so we are able to add some new 
facts to corroborate what we have already asserted. 
That our labour and that of others in this direction 
has not been lost is proved by the fact a substantial 
progress has been already made with narrow gauge 
railways in America. e following statement we 
believe represents exactly what has been done, and 
is doing, in the United States: 

The Rigue and Rio Grande Railway, 3 ft. gauge, 
has about 160 miles in operation, and is doing well. 
The Cairo and St. Louis, of the same gauge, and 
150 miles long, is nearly graded, and the perma- 
nent way is being laid. The Kansas Central, also 
3 ft., from Leavenworth to Denver, has 57 miles 
open, The Arkansas Central, 3 ft. 6 in., is at work 
for a length of 40 miles, Besides these, there are 
a number of other lines, varying in length from 10 
to 30 miles, completed and at work, to say nothing 
of the numerous projects, more or less substantial, 
which have been started, and many of which will 
doubtless develop into a practical form, 





THE ABC PROCESS. 


THE iggy Poon nay has been treated almost 
ad nauseam. igation, filtration, and precipitation, 
have been the ‘‘ watchwords” of its different ‘‘ doctors” 
for about 50 years. Thanks to the late Dr, Fara- 
day, the subject was made one of public interest, 
in 1854, when the state of the Thames at Hunger- 
ford Bridge was something fearful. He desocibed, 
in a letter to the Times, how, tearing up his card, 
the appearance of its surface was lost by immersion 
of only lin, The banks of the Thames, at that 
date, between Hungerford and Westminster Bri 

were simply a mass of Gordii, intwining each 





in a Gordian Knot. These animals extended algo 
to the Southwark side of Waterloo and Blackfriars 
Bridges, whence, in 1849 to 1852, the chief water 
supply of the southern side of the metropolis was 
obtained. In those years we have repeatedly seexz 
the supply at Walworth replete with worms, &c., 
and the smei/ of gas tar on the water sent into the 
house tanks was an indication that the turneock 


had done his duty. Samples of the water which |i 


were exposed to a lime-light, condensed by a 9 in. 
lens, were perfectly impervious to light. Withist 
our experience samples between London and 
Battersea Bridges were scarcely in a better condi- 
tion. The sewage was, of course, charged with 
these faults, for at that time the north and south 
of the metropolis sent all the refuse into the Thames, 
the Mazima Cloaca of London. 

Liebig was one of the first to advocate the utili- 
sation of sewage, but his first ideas gave little en- 
couragement. Then at the zenith of his popularity, 
however, any expression of opinion on his part was 
taken as absolute authority. Hence arose the theory 
that by irrigation, or by chemical precipitation, 
sewage might be ‘made to produce results of the 
most valuable nature for agricultural purposes. It 
is rather remarkable, however, that every chemist 
who has advocated the latter scheme has ignored 
the fact that ammonia is not practically precipitable, 
except by means of a reagent, the expense of which 
would render the recovered ammonia more ex- 
pensive than gold. Failing the ammonia, phosphates 
were had recourse to’as Locignative of the value of 
sewage manure; and so an antagonism was generated 
between nitrogen and phosphoric acid, leaving an- 
other opening for the investment and loss of capital. 

The most prominent schemes now before the 
public for utilising sew: are the irrigation farms, 
as carried out at Barking, Romford, Croydon, 
Rugby, &c.; the A B C Phosphate Sewage; Ander- 
son’s and Manning’s patents; and a combination of 
all these or some of them with filtration. The 
financial history of many of these concerns is highly 
instructive. In to the proposed plan of 
using the sewage of the northern side of Eoadon 
for irrigating the Maplin Sands, it seems that the 
company formed for that purpose have forfeited 
above 20,000/. tothe Metropolitan Board of Works 
through the impossibility of carrying out their 
plan, eee | for want of capital. 

The Warwick (not the Earl of Warwick's) irri- 
gation farm seems to have been practically a failure, 
and is, we believe, now given up, or will shortly be. 
A personal inspection of the Barking and Rugby 
farms, during June and August of this year, lent 
no features of encouragement in respect to irri 
tion. pees - the —— d 
that the Native Guano Company have spent nearl 
100,000/. in four years by endeavouring to establian 
a scheme, that, whatever may be its merits, has 
been generally condemned for reasons that we 
shall impartially and carefully tee oes The 
shares of that company, and ef the Phosphate 
Sewage, have been subject to violent fluctuations 
in the money market. ose of the Native Guano 
Company have been quoted at above 40/., but are 
now, or recently, at a little beyond par (5/. was the 
igi i shares), while the Ph 
Company has fared still worse at the hands of the 
Philistines of the Stock Exchange. We have 
every reason, gathered from a variety of sources, 
to express the opinion that ali the present means 
suggested for the profitable utilisation e for 
ps will prove cepa seg an vee. Hitter: 
to they have done so, as is too well wn to all the 
shareholders, and wedo not see, unless some ex- 
traordinary discovery is made in science, how the 


diluted state of the excreta, as found in the sewage | i 


$ nb en towns, — water-closets are em- 
plo can be rendered of any profitable applica- 
tion. Circulars, tee, cmuhentie sent 


forth by eee eal Nengeee Sean a pee 
opposite opinion, but the balance sheets of 
ota F mag aap ee pol of the * prin- 

us given a review 5 
ciglag? snephidh haandennnd utilising schemes 
of the present day depend, we next draw at- 
tention to the chief patents, &c,, that the 
pa: rae 2 age town sewage that is the 
purification water-closet towns, 
sod Shoqnested Perc ag gna in pr 
from s' 


Foosment at teeen steal ta that of the ABC 
process, as carried on by the Native. Guano. Com- 
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ti i inpentions a re re far as 
ons Boo e so far as 
relates to the use of blood; the most egsential feature 
the lagal valle af @iasgammes depends, “iis term 
e term 
dionts oaployed in the PeMRhgie Vix; alum. Heed 
employ: : , alum, ’ 
clay, and eharooal, cord aoe 
original patentees, wi % r, was en- 
gaged as their consulti chemist, it is absolutely 
essential that the blood of an animal, preferably of 
ee ig ec ag By Pye Be al eke 
i unclean animals), be re- 
ceived from the animal at the time of death, the 
blood being “ poured on the ground,” but practi- 
cally received by, and ted with, 


esser 

laws of biology, physiology, cum multis aliis. There 
is one fact ‘cas we may safely affirm. It is, that 
no one has yet seen the production of a live chicken 
from a cold boiled egg. In drying the manure, the 
Native Guand Company employ heat far exceeding 
that of the coagulating point of albumen. Hence, 
the albuminous, and albuminoid constituents of 
the blood they employ must have into a 
state of coagulation, and consequently lost all chance 
of vitality- propagation. 

There is one point, however, in fact, not theory, 
which crops out in reference to blood. If this be 
incorporated with clay, so as to make a kind of 
paste, the mass, ins of ing and becoming 
offensive, may be kept in summer at a temperature 
of 80 deg. to 84 deg. Fahr. for more than a fortnight 
without giving the slightestsign of smell. Perhaps 
if the company had limited their theory to this 
easily established fact, they would have avoided 
mu —e In practice, however, it has been 
found that for all purposes of precipitation, the 
blood may be replaced by other albuminous and 
albuminoid substances, such as glue, fish skins, 
isinglass, &c. Now many of these have been lon 


in use for fining purposes, as in making coffee, an 
fining beer and wines. Here ical philosophy 
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whether - ipesha a Hill mineral was really a coal 
or a shale, ij 
The latest patents taken out by the Native Guan 
Company are dated December 30, 1870 (No. 3399). 
The Chied clause in this is “‘the use of albuminous 
.and albumenoid substances in addition to the sub- 
stances” (named in the cation we have already 
ted). ‘The rest of the claims depend on acci- 
ental circumstances for which provision can be 
made according as necessity requires, but which have 
practically not been carried out to the extent pro- 
posed in the patent. : 
In another article, analyses will be given showing 
the results of these processes, accompanied with 
statements showing the actual cost in carrying out 
the A BC process at Leamington and Leeds during 
1870 and 1871. 








RAILWAY PROJECTS FOR 1873. . 
Wuatever defeats were sustained on the part of 
railway and other Bills during the past Session, they 
do not appear to have damped the energy of those 
enterprising persons known as promoters of schemes. 
On the contrary, if the length of the P.B. O. list 
is to be regarded as the measure of their energy, they 
will be found to haye increased, rather than to have 
relaxed their disinterested efforts to promote legisla- 
tive enactment, and through it engineering pro- 
sperity, inasmuch as the document referred to is 
more lengthy than its predecessor for the Session 
1872. As a matter of course, its length will be 
reduced in the usual way by the Examiners on 
Standing Orders, but notwithstanding this, there 
will be plenty of work left for committees. The 
official list this year comprises 280 plans of all 
classes, of which number 159 are railway schemes, 
13 are tramway Bills, and 65 are Bills of the mis- 
cellaneous class, including bridges, harbours, docks, 
gas and water works, and local improvements. 
The remaining 43 are plans deposited with applica- 
tions for provisional orders or certificates, in accord- 
ance with standing order, No. 235, and relate to 
proposed: works of the various classes previously 
mentioned, ‘The total number of deposits show an 
advance of 10 upon those of Jast year, which com- 
prised 145 railways as against 159 this year; 28 
tramways as against 13 this year; 53 miscellaneous 
as against 65, and 44 provisional orders as against 
43. It will be seen that there is a numerical ad- 
vance of 14 in railway Bills, but a reduction of 15 
in those for tramways; those of the miscellaneous 
class have increased by 12, whilst the deposits for 
provisional orders have decreased by one. The 
totals are therefore 270 deposits for the Session of 
1872, as against 280 for that of 1873. .This ad- 
vance, however, is not so great as was that of 1872, 
upon that of 1871, and which amounted to 43 de- 
osits, the total number for the latter year being 
ut 227. There is, however, ample work for the 
committees, and, judging from the nature of some 
of the Bills, ample scope for some hard fighting. 
‘The railway schemes are chiefly provincial, al- 
though there are some which affect the metropolis. 
It is to those latter, as well as to some other proposed 
metropolitan, improvements, that we propose to 
direct attention in the first, place, afterwards pro- 
ceeding to notice those which affect. districts 
further from our own doors... First then the City 
and West-End Railway, which is a pro line 
from the Metropolitan Railway at the Kensington 
joint station to Farringdon-street, the route being 
y way of Great Windmill-street to the Metro- 
aren Railway at the Farringdon-road Station. 
ere is a new street between Tichborne-street and 
Rupert-street, and another between Holborn and 
Great Queen-street in connexion with this scheme, 
besides which it is proposed to widen several streets 
along the route. The East and West Metropolitan 
Junction. and Cannon-street Railway is a scheme 
for a line from the Metropolitan -District Railway 
at Cannon-street to the Metropolitan Railway at 
Aldgate, to the East London Railway, and to the 
North London Railway at Bow. The Metropolitan 
Railway Company are applying for power to raise 
additional capital; they are also seeking to abandon 
their authorised extension between Aldgate and 
Trinity-square. The Metropolitan District also 
require more capital and more land, and want to 
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*PP ate Old Cromwell-lane. The Metropolitan | Albert. Bridge, Chelsea S sion Bridge, Vaux- 
St. Johnig. Wood Railway Snape Sea hall Bridge, beth Bridge. Waterloo Bridge. 

ing to ét their line with > Ham and rd Creek Bridge. It is also pro 

Junction Railway and the Midland Railway, to. arrange with the South Eastern Railway - 


‘open to the public : ridge, Putney 
fridge, Wandsworth Bridge, Battersea Bridge, 


|Extension Railway is. a pr line from the 
Metropolitan District way at Kensington to 
the Broadway, Hammersmith. The Lo and 
Blackwall Railway Company are seeking powers to 
widen their line and improve their Stepney Station 
—there is certainly room for improvement there. 
They also pro to construct a line to connect 
the Blackwall lines and the extension from Stepney 
to Bow. They further Le ng to construct a pier 
in connexion with the Millwall Extension Railway, 
and to establish a ferry across the Thames to 
Greenwich. ‘The Crystal Palace Railway is a pro- 
posed line from the London, Chatham, and Dover 
and the Brighton (West-End line) Railways at 


Dulwich to the Crystal Palace.“ The London 
Central Railway ges tyr Bes seeking powers to 
form junction lines with the Great Northern Rail- 


way near the passenger station at King’s Cross, and 
to effect a junction with the Metropolitan Railway 
near Osnaburg-street; Euston-road, and another 
junction with the same railway near Upper Fitzroy- 
street. 
The Tramway Bills affecting the metropolis are 
not very numerous, although they comprise a con- 
siderable amount of contemplated work. ‘The Lon- 
don Street Tramways Company seek power to con- 
struct tramways in St. Pancras, Islington, and 
Clerkenwell. ‘They also propose a line from King’s- 
cross, along the Caledonian-road, to the Camden. 
road. ‘They further seek for powers to vest in 
themselves certain tramways authorised by the 
North Metropolitan Tramways Act, 1870. The 
Croydon and Brixton Tramway Bill is for a line 
between the two places named; it is, in fact, an 
extension of the Metropolitan Street Tramway 
Company's line from Brixton to Croydon vid Streat- 
ham and Thornton Heath. The Corporation of 
London are applying to Parliament for powers to 
construct a series of tramways in connexion with 
Columbia Market, and to use locomotives on their 
lines. The North Metropolitan Tramways consist 
of proposed ‘extension lines from their authorised 
line in the Goswell-road, along Aldersgate-street, 
to the Post Office ; of lines from Finsbury-place to 
Old Broad-street ; of extensions from authorised 
lines in Moorgate-street to Lothbury ; and of ex- 
tensions to Aldgate and Shoreditch. The South 
Hackney Tramway Company seek for powers to 
construct lines in that district. 
Metropolitan bridges will occupy some share of 
attention during the coming Session. In the first 
place it is proposed to construct a bridge across 
the Thames near the Tower. The-bridge es ona 
will commence on the Middlesex shore of the river, 
at a point a little to the westward of the main en 
trance to the St. Katherine Docks, and will termi- 
nate on the opposite side of the river in Fair-street, 
Horsleydown. In order to avoid obstructing the 
navigation of the river, the bridge will be con- 
structed with an opening span. is arrangement 
of course necessitates a frequent suspension of 
traflic on the bridge. To meet this objectionable 
feature it is proposed to construct tunnels or sub- 
ways under the river in the line of the proposed 
bridge, and which are to be connected with the 
footways of the bridge by means of shafts con- 
structed in the piers. The idea of a. bridge at this 
point is not a new one, such a structure having 
formed a part of Mr. John Fowler's celebrated 
* outer circle” scheme. Although the works 
at the Albert Bridge at Chelsea are rapidly ap- 
proaching completion, it has been deemed neces- 
sary, as a precautionary measure, to give notice of 
an intended application to Parliament for an exten- 
sion of time, as the Act expires at the close of the 
present year. Seeing the advanced position of the 
works, it is probable that the precaution will prove 
unnecessary ; should it not, it is not likely that the 
sompany will experience any difficulty in obtaining 
the required extension. The Wandsworth. Bridge 
Company appear to be forestalling a similar pre- 
dicament, as. they also intend to apply for an ex- 
tension of time. It is, worthy of note that the 
itan Board of Works are applying for an 
Act, to free some of the Thames bridges from tolls, 
and for extending the coal and wine duties. The 
following are the Deki gee whieh ie tothrow 
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for the free passage of passengers over the 
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Having noticed generally the proposed works 
directly in connexion with the metropolis, we pass 
on to consider in the next place the works proposed 
by, or in immediate connexion with, our leading 
railways having termini in London, And first we 
observe that it is proposed to construct a branch 
line from the Brighton Railway at Patcham, 
3 miles from Brighton, to the sea-shore just op 
site the Albion Hotel. In connexion with this line 
there will be a sea-wall commencing - opposite 
Market-street, and terminating opposite the western 
end of the new marine Aquarium. It is to be called 
the Brighton Central Railway. ‘The irrepressible 
Brighton, Eastbourne, and London Railway has 
once more. taken up its quarters within the precincts 
of the P. B. O. In it we have once more a line 
from the London, Chatham, and Dover Railway at 
Penge, and the South-Western Railway at Becken- 
ham to Rrighton and Eastbourne, with:.branches to 
Westerham, Oxtead, and Lewes. We last year gave 
this annual but little hope of blooming ; we this 
year give it less. The Great Eastern and Felix- 
stow—which we presume is our old friend the 
Ipswich and Felixstow re-baptised—is a line from 
the Westerfield Station of the Great Eastern Rail- 
way to Felixstow. The Great Northern Railway 
Company are proposing a junction between their 
own line at Fletton and the Northampton and 
Peterborough branch of the London and North- 
Western Railway at Orton, and another junction 
between their Nottingham and Grantham branch 
at Barrowby to their main line at Barkston. They 
also propose to acquire additional lands at various 
= along their line, and to relinquish the Totten- 

am and Hampstead branch of the Edgeware, 
Highgate, and London Railway. In another Bill 
the Great Northern Company seek to obtain powers 
for a railway from the termination of their autho- 
rised line at Melton Mowbray to Leicester, with 
three branch lines. : 

The Great Western Railway Company are going 
in for a heavy Bill. They are seeking powers to 
make a line from Stourbridge to Kidderminster and 
Bewdley, some lines at Wrexham, sidings at Pad- 
dington and Bristol, the extension of the Llwynen- 
nion branch, sundry deviations, alterations to bridges 
in Hanwell, Hammersmith and seven other places, 
to alter, in conjunction with the Rhymney Railway 
Company, the authorised lines near Dowlais, to 
acquire a considerable amount of additional land 
and to secure sundry other privileges. By another 
Bill the Great. Western Company, in conjunction 
with the Bristol and Exeter and the South Devon 
rk: Companies, proposes to construct branches 
from the Cornwall Railway to Devonport, and 
from the West Cornwall Railway to St. Ives. They 
also seek to lay down the narrow gauge on parts of 
the Cornwall Railway. The London and Ayles- 
bury Company are seeking powers for constructing 
a railway from their authorised line at Rickmans- 
worth to Uxbridge and Sudbury, and for abandon- 
ing a portion of their authorised line, which is to 
be substituted by a portion of the proposed new 
line. 

The London and North-Western Company are 
applying for powers to add considerably to their 
system by the construction of lines in Middlesex, 
Northampton, Rutland, Huntingdon, Stafford, Ches- 
ter, York, Monmouth, Carmarthen, -Glamorgan, 
and Carnarvon. They also propose to widen their 
lines in Stafford and Lancaster, and to enlarge the 
Lime-street Station at Liverpool. The first of 
their schemes is a loop from the main line near the 
western entrance of the Primrose-hill Tunnel, to the 
same line at Chalk Farm Bridge. ‘The second is a 
line from the Northampton and Market Harborough 
line of the company’s railway at Kelmarsh, near the 
southern entrance to the tunnel, to the north-west 
entrance of the same tunnel at Arthington. The 
third line commences by a junction with the com- 
pany’s Northampton and Market Harborough line at 
the Clipstone Station and terminates near the 
northern entrance of the Oxendon tunnel on that line. 
The nextis the Seaton and Wansford Railway which 
is to connect the company’s Rugby and Stamford line 
with the Northampton and Peterborough. branch of 
their system. The Norton branch extension pro- 
— to continue that branch to the company’s 

geley and Cannock line. Five short lines are 
pro in connexion with various salt and other 
works, and which will be known as the new railways 
at Winsford. The Dewsbury Junction Railway 
unites the company’s Leeds and Dewsbury line with 
the Heckmondwike branch of the Lancashire and 
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chan Extension Railways, are those pro- 
onmouth. Four railways, to be called 
the Llandilo and Swansea lines, are those proposed 
in Carmarthen. The list of the North-Western 
Company's schemes is completed by the Lianberis 
extension railway, a line proceeding from the 
Lianberis station of the Carnarvon and Lianberis 
Railway to Mr. Assheton Smith's slate works on 
Llyn Padarn. Besides the foregoing, the London 
and North-Western Company are applying for two 
other Bills. The first is to authorise improvements 
of the Holyhead old harbour by the construction 
of a new sea-wall and other works. The second is 
for the construction of new works at various points 
on their system, and for the acquisition of additional 
wers. 

The London and South-Western Railway Com- 
pany are applying for powers to construct two short 
connecting lines at Battersea, and to effect a diver- 
sion at the same place, and another at Southampton. 
They also propose to widen the line at Basingstoke, 
and to increase their station accommodation. By 
another Bill the South-Western Company propose 
a considerable extension of their system by the con- 
struction of lines in Bucks, Surrey, Berks, and 
Southampton. The first is a junction between the 
company’s Richmond and Windsor line, near the 
Wraysbury Station, and the Staines and Woking 
Railway near the Egham Station. The second line 
starts from the last-named railway at Ascot, and 
terminates at Ash. The third is a continuation of 
the second railway to Southampton, where it is to 
join the Reading, Guildford, and Reigate branch 
of the South-Eastern Railway. The fourth is a 
branch line from the second to the company’s 
Aldershot branch. The fifth is a junction line be- 
tween the fourth and the company’s main line. 
No. 6 is a junction between No. 4 and the main 
line, No. 7 being a junction between the latter line 
and the Reading, Guildford, and Reigate Railway, 
at Farnborough. No. 8 is also a junction between 
the same two at Farnborough. Nos. 9, 10, and 11 
are also junction lines, one being at Ash, another 
at Farnborough, and the third and last at Chertsey. 
The London, Chatham, and Dover Railway Com- 
pany propose to construct a branch line at Gilling- 
ham, and to widen the bridge over the York-road, 
Battersea. 

The Midland Railway Company are applying for 
powers to construct a branch about 2 miles 6 
furlongs in length from their Whiteacre and Nun- 
eaton line, at Stockingford. They also propose 
a branch, about 4 miles 6 furlongs in length, 
from their Birmingham and Derby line, at Kings- 
bury, to the Baxherly Park Colliery. There are 
likewise three railways, having a total length of 
about six miles, which are to be called the Ripley 
Branch Extensions, and another branch of 2 miles 
at Teversall. There are also a 4 mile branch at 
Duckmanton, one 1 mile 3 furlongs, at Skegley, 
another at Bestwood-park, another at Holbeck, and 
another in connexion with the Metropolitan Rail- 
way at Whitecross-street. The South-Eastern 
Company are applying for powers to construct new 
lines at Rochester and Chatham, a junction line 
between the South-Eastern, New Tunbridge, and 
Paddock Wood and Maidstone lines. They also 
propose to make arrangements with the Secretary 
of State for War, and the London, Chatham, and 
Dover Railway Company, respecting some further 
and much-needed railway accommodation at Chat- 
ham. They are also going to Parliament, in con- 
junction with the London, Chatham, and Dover 
Railway Company, for apse: to enable them to 
guarantee, in respect of an outlay upon harbour 
improvements at Boulogne and Dover. The pro- 
posed Staines and West Drayton Railway, is a line 
leaving the Great Western line at Hillingdon, and 
terminating by a junction with the Windsor branch 
of the South-Western Railway at Staines. This 
line will pass through Iver, West Drayton, Thorney, 
Colnbrook, Horton, and Langley. The Swindon, 
nes and Andover Railway is a line from 
the Great Western, at Swindon, to the London and 
South-Western Railway, at Andover. 

Such, in general terms, are the leading features 
of the railway deposits for the Session, i873, that 
is, as regards lines in connexion with our chief 
systems, starting from London. list of pro- 
posed new lines, however, is far from exhausted, 
and the simple enumeration of the titles of those 
left, would much more than fill a column of our 
journal. We may, however, resume the subject 
next week with reference to the leading 
schemes. 
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SCIENTIFIC EDITING. 

One of the most important duties of the 
of any technical peri is to direct his 
to new publications containing information u 
those subjects that lie within that sphere 
tical science to which their is 
Readers will expect that no 
mended without careful examination, an 
superior acumen of a practised scientific edi 
be exercised in their service, so that the digests of 
new books, and the conclusions drawn from recent 
experiments, when given in editorial articles, may 
become, as generalisations, really valuable technical 
literature. An editor should thus be a leader to 
his readers, a guide to the ignorant, and eyes to 
the blind ; for if the blind 1 the blind they 
not both fall inte the ditch? Yes, and the blind 
leader, confident in his eyesight, will be the last 
one to discover that it is a ditch he has fallen into. 
For the last three months our contemporary, 7he 
Engineer, has been pioneering those who believe in 
him through a safety-valve ee. Many of his 
readers have been urgently demanding an explana- 
tion from him as to the position to which he has 
brought them, One, at least, Mr. Strype, struck out 
a track for himself, and got easily on solid ground 
again. The editor has now exposed to his readers 
the solid foundation itself, upon which his previous 
articles rested, and which, he thought, justified him 
in asserting that the facts he stated were, ‘‘ without 
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question, true,” and that they were deserving of | }i¢ 


two leading articles in their support. He has, last 
week, given more than five columns of his paper to 
a reprint from an American ape yore containing 
in full what he, on the 18th of October, gave in 
substance, as he said then, “‘ believing, as we do, 
that it may be read with advantage as a useful con- 
tribution to a subject about which much ignorance 
and misapprehension prevail.” By reprinting this 
article, the editor of The Engineer has given the best 
justification possible of this statement, and he 
thereby affords a notorious illustration of the 
amount of ‘‘ignorance and misapprehension” he 
believes to prevail upon this subject. 

The reprint is from ‘ Tables and Diagrams re- 
lating to Non-Condensing Engines and Boilers,” by 
W. P. Trowbridge, Professor of Dynamic Engineer- 
ing, Shefield (si) Scientific School, Yale -College, 
April 5, 1872. e received a copy of this book, we 
suppose at the same time that our contemporary re- 
ceived his copy ; we looked at it, and at once dis- 
covered its defects, and putit away. Soon our con- 
temporary came out with a wonderful leading article, 
giving emphatic importance and support to the very 
statements we had seen to be blunders in the 
original. The history of the book, as given in the 
preface, is suggestive of imperfect revision ; one part 
of it was originally intended for an illustrated cata- 
logue for the Novelty Works Company, and was 
procured by Mr. Trowbridge in its printed form, 
and to use it he wrote the article now reprinted in 
The Engineer to add to the other matter. It seems 
that early and probably not correct copies were 
sent to us and to The Engineer, and posaibly the rest 
of the issue may be without the blemishes that have 
so pleased and so misled our contemporary. We 
are not now criticising Mr. Trowbridge’s work, but 
rather showing up the “ignorance and misappre- 
hension” of which our contem complains, that 
so prevailed with him that he pinaptel ** proof” 
sheets as unquestionable proofs of the most startlin 
and otherwise unsupported facts, and denliied 
these with his own endorsement without ever test- 
ing their accuracy, without even comparing the facts 
stated with the conclusions drawn from them. 

We propose now examining this article to show 
our readers how dangerous it is to receive, as true, 
all we read, even though it be —— by pro- 
fessors and editors. Engineering literature should 
be well sifted before it is accepted, for, more than 
those of any other department, books on engineer- 
i those of the best authors, contain many 
errata, so that a reader cannot have confidence in 
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‘ore 's work was pu These — 
mental results have never before been published. The - 
vations were made with great care, with a tubular boiler 
adapted to the experiments. The first column gives the 
pressure in pounds per square inch in the boiler, and the 
second the area of orifice in square inches for each square 
foot of heating surface of the boiler 

Pressure in the boiler in | Area of orifice in square inches 

pounds above the for each square foot of 
atmosphere. heating surface. 

0.26 022794 
0.5 021164 
1. -018515 
2. . 014814 
3. 012345 
4. -010582 
5. -009259 
10. -005698 
20. 003221 
30. -002244 
40. 001723 
60. 001398 
60. 001176 
70. 001015 
80. 000892 
90. -000796 
100. -000719 
150. 000481 
200, -000364 








may assume that each square 


of these 


To compare the results of Zeuner’s formula, which is en- 
tirely theoretical, with the resuits i 
foot of heating 
tubular boiler will evaporate 2.51b. of water hour with 


surface of a 


























ht. Taking a series of boilers of the 
Simereet peor prom Bn Cen the comparison is 
given for two pressures, 3 and 5 atmospheres. 
8 ATMOSPHERES. — 
Heating surface, | Area of orifice by | Area of orifice by 
equare feet. i formula. 
~ uare inches. uare inches. 
100 - 089 = 09 
200 -180 -19 
600 45 48 
1000 89 94 
2000 1.78 1.90 
6000 4.46 4.75 
5 ATMOSPHERES. 
Pinting sateen, Area of orifice by | Area of orifice by 
uare inches. uare inches. 
100 " 12 - 12 
200 24 24 
600 59 58 
1000 1.20 1.18 
2000 2.40 2.87 
- 6000 6.00 5.95 
At five atmospheres the results from the two 
are 
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made by means of a for the purpose 
ei 4 in. valve rises acoonding to the laws stated 
below. For a boiler of 
Be ae RK a Ib. Ib. 
12 2 8 4 560 #6 70 8 9 
eae aaa ee h 
On taking Ca waives, a rise he ~* b. 


; y- 
Let us verify Mr. Trowbridge’s figures ; he says 
that each square foot of heating surface will eva- 


porate 2.5 lb. of water per hour, that will be $6 


3600 
.000694 Ib. per second. 
The area of orifice will be for two atmospheres, 
that is 15 lb. steam, 
.7854 d?=.7854 x 1.72? x 000604 
area=1,722 x .0005454=—.001614 
And to find the area of orifice for any other pres- 
sure, by the formule, we have to multiply the 
square of the numerical coefficient given for that 
ressure by the constant number .0005454. The 
ollowing ‘lable shows the results. 


Hl 





Pressure in Orifice by ex- Orifice by 
atmospheres. periment. formula. 
2 004459 001614 
3 002244 -001243 
4 -001560 001082 
5 001176. . -000998 
6 000953 .000920 
7 000796 000892 
8 000681 000810 
ll 000481 000771 
200 Ib. -000364 000731 


Mr. Trowbridge professes to have compared these 
at three atmospheres and at five atmospheres and 
to have found them identical at five, and sufficiently 
near to make a remarkable coincidence at three 
atmospheres, and he has accomplished this com- 

ison in a very remarkable manner. Under the 
fread three atmospheres, he gives what is nearly 
true for six atmospheres, and under the head five 
atmospheres, he gives, in one column, the result by 
experiment at five atmospheres, and in the other, 
the area by formula for three atmospheres. 

The actual “coincidence” between the two is 
_ that, at one end of the scale, the formula gives only 
36 per cent. of the result by experiment, and at the 
other it gives 200 per cent. 

Upon this satisfactory AY) co! ndence between 
experiment and theory Mr. Trowbridge adopts Mr. 
Zeuner’s formula, as ‘* preferable in practice,” and 
our able contemporary, having of course carefully 
considered this very important question, endorses 
those views, and even gives them to the world in 
a leading article, on the biggest engineering sheet 
in the world, as his own opinions, and not as a 

uotation from Mr. Trowbridge. And in this wa; 
pon our contemporary make up his leaders, and it 


is in this way he settles such an 


q 
as the area of orifice absolutely required for a safi 
valve. He gives a foot-note at 
“ As in the present day it is 
two authorities who 


262, October 18, 
i t to find any 
as to the 





these experimental results are in accordance with 
the correct application of the principles of ther- 
As to Zeuner’s formula, we have not his book, 
and we do not remember having ever seen his 
formala, but, knowing that he has given it in con- 
nexion with the mechanical theory of heat, we shall 
have no difficulty in ing its equivalent, if 
not the same thing. To avoi ting an in- 
vestigation, we avail ourselves of given in a 
by Mr. McFarlane Gray at page 219 of 

our last volume. We find there 

pp! 
pt ) 


N.B.—Only when p, is } Vo? _ we 
less than .582p. } Yo =s10700(p= 
and on page 220,* 
w= VCed* p'—po) pt 
ats 8.595 
From this we derive, when a is less than 1.717, 
w=1.6112(a'41_g.m yb 
where @ is the number of atmospheres of 15 lb. in 
the pressure, and w is the weight in pounds of 
steam discharged per second per square inch of 
orifice. 


The diameter of a round orifice will therefore be 
in inches : 











1 2 
7 Tale M—a mya w. 


For two atmospheres, that is for steam at 15 Ib. 
pressure above the atmosphere discharging into 
the atmosphere, taken as 15 lb., we have from the 
above, 

d=1.7088V wo 
For 10 atmospheres we have, 
d=1.2174V w 


Mr. Trowbridge gives 1.72 and 1.21 for these. It 
may be that Zeuner’s formula is expressed in tem- 
tures, and that a difference in the Tables used 
y Mr. Trowbridge would explain the slight dis- 
c cy, less than 1 per cent., observable in these. 
It will be found that Zeuner’s fundamental equa- 
tion must be substantially the same as the formula 
we have given. 
For our young readers we give an example of the 
working of this not very useful formula. Take 
the pressure at five atmospheres: 








‘ 
a=5 | “Gos0047” 
x.141 0985596 1.2547 
x .041 0286591 1.0682 
T.2706788 —-.1865 
1.6 .2041200 
4)1.4747988 
"1.8686997 
d=1.353 1818003 
This is the same as _ by Mr. Trowbridge, 
1.35. Also carrying the calculation through the 


whole range of pressures we get similar corrobora- 
tions. ‘There can be no doubt, therefore, that we 
are dealing with what is substantially Zeuner’s 
formula. 

The error of this formula was shown in the article 
at page 219 of last volume, to which we have 
already referred. Up to a pressure of 1.717 atmo- 
spheres, or about 11 Ib. steam, it is theoretically 
correct for dry saturated steam, but it gives this 
anomalous result, that steam at 172 lb. pressure 
above zero will escape faster into steam of 100 Ib. 
pressure than it will into steam of any lower pres- 
sure. This is evidently absurd, but this was not 
taken notice of, until Mr. R. D. Napier pointed it 
in hi et on the velocity of steam and 
‘ is relation between 
velocity should be denominated “ N Critical 
Ratio,” in compliment to the author of it, We have 
| eagbarmadler ag to 1, because that results 

the princi 


Zeuner’s formula is based, 


and 








second per square inch of orifice, when the outer 


__1~ =.582 of the inner pres- 


1.717 
sure, we get weight in pounds= ee and 


this is the same whatever the outer pressure be, if 
only it be less than 58 per cent, of the inner . 
At 26 Ib. gross the divisor is 67.094, and at 200 Ib. 
it is 71.26, but it will be near enough for our pur- 
pose to use 70 throughout. It must be observed 
that these formule are for dry saturated stam. 
Steam, carrying even a little water with it, escapes . 
pei gg ey counting only the steam in 

e weight. experiments rted by Mr. 
Trowbrkigs, cylindrical boiler oak wade is to 
its full ordi wer, and at different pressures, 
from 0 up to Ib. above the atmosphere. The 
size of steam.dome, and the area of the water level 
would be the same at all the pressures. The 
volume of the escaping steam would be very diffe- 
rent, and the disturbance in the boiler would be 
much less, at the higher pressure than at the lower, 
and the escaping steam would therefore carry more 
water along with it at the lower pressures. This 
circumstance was taken advantage of by Mr. Bram- 
well, at the meeting of the Mechanical Engineers at 
Liverpool, in advocating the use of high pressure 
steam. Inapplying the above formula to these ex- 
periments we find that a larger proportion of 
orifice was required for the lower pressures, and 
that, as the pressure was increased, the result by 
experiment continually approximates to that given 
by theformula. This is therefore just as might be 
expected, 

This rule applies only to pressures more than 
11 lb. above the atmosphere. At 20 lb. pressure 
the orifice by experiment was 55 per cent. more 
than that by the exact formula, and at 200 Ib. it 
was 15 per cent. in excess. Part of this difference 
wed be due to an error in the assumed 2.5 lb. per 

our. 

The calculation of the third column of the follow- 
ing Table is-arrived at thus: The evaporation is 

en as stated at 2.5 lb. steam per hour per square 
foot of heating surface, 

2.53600 =.000694 Ib. per second. 
The weight discharged per square inch=F Ib. per second. 
*. orifice=W=.? — 70 W_70x.000694 _ .04858 
‘Dp P P 

W being the weight of steam to be discharged per 
second, and p the gross pressure. 

But Mr. ‘Trowbridge gives an example of how he 
calculates the area of orifice ; he takes the if for 
the opening. With a conical valve, as shown by 
his paper, the opening will be to the lift as .707 to 
l. we call the true orifice the opening orifice, 
and the other the lift orifice, which is that given for 
the experiment, we must divide the above by .707, 
this gives the lift orifice = pa 


p 
are given in the third column of the following Table. 


pressure is less than 





and the quotients 


7. @ 








Pressure in Thermo- Experiments, 
pounds above} Orifice by ex-| dynamics, ori-| orifice = 

the atmo- | periment. 07 076 
sphere. fice = B+ 15" P+4 
10 00569 -00276 -00543 
20 322 197 817 
30 224 153 223 
40 172 125 173 
50 139 106 141 
60 117 92 119 
70 101 81 103 
80 89 72 90 
90 79 66- 8L 
100 72 60 73 
160 48 42 49 
200 36 82 37 
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bh Our teen . 

en lines, are those preposed 
The list of the North- vy estern 
teted bw the Lianberis 
extension railway a line proceeding from the 
Lianberis station of the Carnarvon and Lianberis 
Railway t Mr. Assheton Smith's alate works on 


7. Pa) ’ 
ian Carmarthen 
Company's « hemes is com 


Livn Padart Besides the foregoing, the London 


and North-Western Company are applying for two 
ther Bills The firet to authorm improvements 
ft Holvhead {harbour by the construction 
ofa ~ sea-wall and other works The second is 
fow pat f new w ’ at va us points 
ate snd for the acquisit f additional 
’ “ 
" 9 ! i South-W Railway Con 
1a j wy tor were t tw short 
Batter : flect a diver 
‘ | ul Southam pt 
I} | : wid i Basingstok: 
uml t ‘ t ' i By 
: t! | t! = We ‘ pany propos 
: i al ' f by tl 
f Buck Surrey, Berks nd 
S, ti " 1} t tw } ! tween the 
| \ Riel nal 1 W lsor line, near the 
Wra st 1 th Sta s and Woking 
it way nea hegha Station Lhe second line 
fr t t 1 railway at Ascot, and 
tes Asl ihe third ia a ntir t of 
} 1 railway to Southampton, where it is to 
icin the Reading, Guildford, and Reigate branch 
f the & h-bFastern Railway The fourth is a 
branch lin from the second to the company 8 
Aldershot brancl rhe fifth is a junction line be- 
tween the fourth and the company’s main line 
No. 6 is a junction between No. 4 and the main 
line. No. 7 being a junction between the latter line 
und the Reading, Guildford, and Reigate Railway, 


at Farnborough N Sis alsoa } between 


two at Farnborough Nos. 9, 10, and 1] 


inction 


tine n 

ire also junction lines, one being at Ash, another 
at Farnborough, and the third and last at ¢ hertsey 
The London, Chatham, and Dover Railway Com- 
pany pro} to construct a branch line at Gilling 
ham, and to widen the bridge over the York-road, 
Batter ea 


Che Midland Railway Company are applying for 


powers to construct a branch about 2 miles 6 
furlongs in length from their Whiteacre and Nun- 
eaton line. at Stockingford They also propose 
a branch, about 4 miles 6 furlongs in length, 
from their Birmingham and Derby line, at Kings- 


bury, to the Baxherly Park Colliery. There are 
likewise three railways, having a total length of 
les, which are to be called the Ripley 


branch of 2 miles 


bout six m 
Branch Extensions, and another 
at Teversall There are also a 4 mile branch at 
Duckmanton, one 1 mile 3 furlongs, at Skegley, 
another at Bestwood-park, another at Holbeck, and 
another in connexion with the Metropolitan Rail- 
way at Whitecross-street The South-Eastern 
Company are applying for powers to construct new 
lines at Rochester and Chatham, a junction line 
between the South-Eastern, New Tunbridge, and 
Paddock Wood and Maidstone lines Phey also 
propose to make arrangements with the Secretary 
of State for War. and the London, Chatham, and 
Dover Railway Company, respecting some further 
and much-needed railway accommodation at Chat- 
bam. They are also going to Parliament, in con- 
junction with the London, Chatham, and Dover 
Railway Company, for powers to enable them to 
guarantee, in respect of an outlay upon harbour 
improvements at Boulogne and Dover. The pro- 
posed Staines and West Drayton Railway, is a line 
jeaving the Great Western line at Hillingdon, and 
terminating by a junction with the Windsor branch 
of the South-Western Railway at Staines. This 
line will pass through Iver, West Drayton, Thorney, 
Colnbrook, Horton, and Langley. The Swindon, 
Marlborough, and Andover Railway is a line from 
the Great Western, at Swindon, to the London and 
South-Western Railway, at Andover 

Such, in gene ral terms, are the leading features 
of the railway deposits for the Session, 1873, that 
is, as regards lines in connexion with our chief 
systems, starting from London. The list of pro- 
posed new lines, however, is far from exhausted, 
and the simple enumeration of the titles of those 
left, would much more than fill a column of our 
journal We may, however, resume the subject 
next week with reference to the leading provincial 
achemes 
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| One of the most umportant auties or we eutor 
is tccal period el a i gal >: 
| to new publications containing information upon 
those subjects that lie within that sphere of prac- 
tical science to which their paper is devoted 
Readers will expect that no work shall be com- 
mended without careful examination, and that the 
superior acumen of a practised scientific editor will 
be exercised in their service, so that the digests of 
new books, and the conclusions drawn from recent 
experiments, when given in editorial articles, may 
become, as generalisations, really valuable technical 
literature An editor leader to 
| his readers, a guide to the ignorant, and eyes to 
i the blind ; for if the blind lead the blind shall they 
not both fall into the ditch Yes, and the blind 
leader, confident in hia eyesight, will be tl last 
one to discover that 
For the last three 
Engineer, haa been pioneering 0 beheve i 
him through a safety-valve quagmir Many of hi 
readers have been urgently demanding an explana 





should thus be a 


it ia a ditch he has fallen int 
months our contemporary, 7he 
those wi 


j} tion from him as to the position to which he has 
brought them, One, at least, Mr 
a track for himself, and got easily on solid ground 
The editor has now exposed to 
upon which bis previous 
fied him 
‘without 


Strype, strock out 
again his readers 
the solid foundation itself 
articles rested, and which, he thought, just 


in asserting that the facts he stated wer 
question, true,” and that they were deserving of 
two leading articles in their support. He has, last 
week, given more than five columns of -his paper to 
a reprint from an American publication, containing 
in full what he, on the 18th of October, gave in 
substance, as he said then, * believing, 
that it may be read with advantage as a useful con- 
tribution to a subject about which much ignorance 
and misapprehension prevail.” By reprinting this 
article, the editor of The Engineer has given the best 
justification possible of this statement, and he 
| thereby affords a notorious illustration of the 
j}amount of “ignorance and misapprehension” he 
| believes to prevail upon this subject. 


as we do, 





The reprint is from ‘‘ Tables and Diagrams re- 
lating to Non-Condensing Engines and Boilers,” by 
W. P. Trowbridge, Professor of Dynamic Engineer- 
ing, Shefield (sic) Scientific School, Yale College, 
April 5, 1872. We received a copy of this book, ws 
suppose at the same time that our contemporary re- 
ceived his copy ; we looked at it, and at once dis- 
covered its defects, and put it away. Soon our con 
temporary came out with a wonderful leading article, 
giving emphatic importance and support to the very 
statements we had seen to be blunders in the 
original. ‘The history of the book, as given in the 
preface, is suggestive of imperfect revision ; one part 
of it was originally intended for an illustrated cata- 
logue for the Novelty Works Company, and was 
procured by Mr. Trowbridge in its printed form, 
and to use it he wrote the article now reprinted in 
The Engineer to add to the other matter. It seems 
that early and probably not correct copies were 
sent to us and to The Engineer, and posaibly the rest 
of the issue may be without the blemishes that have 
so pleased and so misled our contemporary. We 
are not now criticising Mr. Trowbridge’s work, but 
rather showing up the “ignorance and misappre- 
hension” of which our contemporary complains, that 
so prevailed with him that he accepted “ proof” 
sheets as unquestionable proofs of the most startling 
and otherwise unsupported facts, and circulated 
these with his own endorsement without ever test- 
ing their accuracy, without even comparing the facts 
stated with the conclusions drawn from them. 

We propose now examining this article to show 
our readers how dangerous it is to receive, as true, 
all we read, even though it be supported by pro. 
fessors and editors. Engineering literature should 
be well sifted before it is accepted, for, more than 
those of any other department, books on engineer- 
ing, even those of the best authors, contain many 
errata, so that a reader cannot have confidence in 
what he reads until he understands the subject as 
well as the writer of it does; and unless he 
thoroughly follow him through the steps by which 
he has arrived at his numerical results he may be 
led into ruinous error. In our own pages there are 
often errata we regret, but it is impossible wholly 
to prevent their occurrence in a weekly scientific 
paper. We distinguish between this and the re- 
production of an article which has originally ap- 
peared so blemished that it cou'd not have been 





read intelligently by any one, and yet is repro- 


’ 
| 











(Dec. 6, 1872. 





We have 
A at Wh 


not space to give Wwe whom ar! 
Andemn it utterly 


1Cie, 
we have onty to re- 
print so much as is sufficient to expose its erroneous 
character, and to throw light upon the way in which 
our contemporary makes up his leading articles : 

Safety Valves. . . The problem to be solved is, then, 
to find first what amount of free orifice is necessary for the 
flow of steam from a given boiler under a given pressure, and 
then to ascertain whether ordinary valves will rise far enough 
to give this amount of free orifice. . The fect is recog- 
nised by engineers and constructors, that the rea! diameters 
if anfety valves must be greater than the theoretical orifices 
beenuse common observation shows that the valves do not 
nse appreciably from their seate In regard to the area 
f orifice necessary, this question is solved by rof. Zeuner 
na very simple manner theoretically ; the following table 
gives the resulte of hie determinations reduced to Bactich 
Let d be the diameter of the orifice in inches, and w 
sight of steam which flows through the orifice in a second 
equal to the weight of water evaporated in @ second) in the 
problem under conmderation, then the diameters d for diffe 
rent pressures are found from the following table 







For atmoeph. d 1720 « For 9 atm eph.d=1 2v « 
L6i% «@ lO i= 1 21V 
‘ i= LAY 11 a P= Low w 
1=1.35 w 12 _ i= 1.8 w 
b - d=1 wry w 13 = i Li7V @ 
a d= 1.280 w mM &@ 1.164 « 

8 , d=l122V~% 


The following table gives the results of experiments made 
at the Novelty Iron Works in New York city, several years 
before Prof. Zeuner’s work was published. These experi- 
mental! results have never before been published. The obser- 
vations were made with great care, with a tubular boiler 
adapted to the experiments. The first column gives the 
pressure in pounds per square inch in the boiler, and the 
second the area of orifice in square inches for each square 
foot of heating surface of the boiler: 


| 
Area of orifice in square inches 
for each square foot of 
heating surface 


Pressure in the boiler in 
pounds above the 
atmosphe re. 


0.26 -022794 
V9 O2ZL164 
l. 018515 
2 014514 
5 012345 
4. 010582 

> UZAY 
10 005698 
20. 0038221 
30 -002244 
40 i .001723 
50 } 001398 
60. OOLI76 
7 001015 
BU. 000892 
90) .000796 
100. .000719 
150 000481 
200, | -000364 


To compare the results of Zeuner’s formula, which is en- 
tirely theoretical, with the results of these experiments, we 
may assume that each square foot of heating surface of a 
tubular boiler will evaporate 2.5 lb. of water per hour with 
ordinary chimney draught. Taking a series of boilers of the 
different heating surfaces named below, the comparison is 
given for two pressures, 3 and 5 atmospheres. 


3 ATMOSPHERES. 


Heating surface, Area of orifice by | Area of orifice by 


square feet. | experiment. formula. 
square inches. square inches. 
100 089 09 
200 180 19 
500 45 48 
1000 89 04 
2000 | 1.78 1.90 
6000 | 4.46 4.75 


5 ATMOSPHERES. 


Heating surface, | Area of orifice by | Area of orifice by 


in feet. experiment. formula. 
square inches. square inches. 

100 12 12 
200 24 24 
500 | 59 59 

1000 | 1.20 | 1.18 

2000 2.40 2.37 

5000 6.00 5.95 





At five atmospheres pressure the results from the two 
sources are almost identical, and at three atmcspheres suffi- 
ciently near to make a remarkable coincidence. The formula 
of M. Zeuner is, however, preferable in practice, as it takes 
account of the weight of water evaporated, which depends on 
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valve rise under the influence of a given pressure? This 
question cannot be determined theoretically, except that it 
Ane the flo Copies the --- he 
that as soon as w of steam 1 pressure in t 
plane of the orifice rapidly diminishes, and, in fact, ceases at 
a minute distance from the orifice, and is also diminished 
within the orifice in the pipe. It has been su that the 
force of the issuing steam strik: i the lower face of 
the valve may act to keep it off its seat. This question has 
been settled conclusively by Mr. Burg, of Vienna, an account 
of whose experiments was published in the rcoedings of 
the Vienna Academy of Sciences in 1862 ue. Barg nade 
careful experiments to determine the actual rise of safety 
valves above their seats. He found by actual measurements, 
made by means of apparatus constructed for the purpose, 
that an ordinary 4 in. valve rises according to the laws stated 
below. For « boiler pressure of 

lb ib lb ib. Ib. Ib Ib Ib 

12 20 i) 45 5 6 70 a) tw 

the rise of the valve is, in parts of an inch, 

% ae r4 ax rhs ths rds 
Or, taking average valves, the rise for pressures trom 1 ib 
to # ib. ws 2, of an inch, from 40 1b. to 70 1b. ,, and from 
70 Ib. to 90 1b. y4y of an inch. These results show that the 


| 





|where @ is the number of atmospheres of 15 tb. in 


rise diminishes rapidly as the pressure increases—a result | 


which is indicated by theory. 


Let us verify Mr. Trowbridge’s figures ; he says 


that each square foot of heating surface will eva 
porate 2.5 lb. of water per hour, that will be as 
oD 
000694 Ib. per second. 
The area of orifice will be for two atmospheres, 

that is 15 lb. steam, 

7854 d?=.7854 x 1.72? x 000694 

area= 1.72% x .0005454—.001614 
And to find the area of orifice for any other pres- 
sure, by the formula, we have to multiply the 
square of the numerical coefficient given for that 
pressure by the constant number .0005454. The 
following ‘lable shows the results. 


Pressure in Orifice by ex- Orifice by 
atmospheres. periment. formula. 
2 004459 001614 
3 .002244 -001243 
4 .001560 -001082 
5 .001176 000998 
6 000953 0003920 
7 -000796 .000892 
8 .000681 000810 
il 000481 .000771 
200 Ib. .000364 0007381 


Mr. Trowbridge professes to have compared these 
at three atmospheres and at five atmospheres and 
to have found them identical at five, and sufficiently 
near to make a remarkable coincidence at three 
atmospheres, and he has accomplished this com- 

arison in a very remarkable manner. Under the 

fread three atmospheres, he gives what is nearly 
true for six atmospheres, and under the head five 
atmospheres, he gives, in one column, the result by 
experiment at five atmospheres, and in the other, 
the area by formula for three atmospheres. 

The actual “coincidence” between the two is 
that, at one end of the scale, the formula gives only 
36 per cent. of the result by experiment, and at the 
other it gives 200 per cent. 

Upon this satisfactory (?) correspondence between 
experiment and theory Mr. Trowbridge adopts Mr. 
Zeuner's formula, as ‘** preferable in practice,” and 
our able contemporary, having of course carefully 
considered this very important question, endorses 
those views, and even gives them to the world in 
a leading article, on the biggest engineering sheet 
in the world, as his own opinions, and not as a 
quotation from Mr. Trowbridge. And in this way 
does our contemporary make up his leaders, and it 
is in this way he settles such an important question 
as the area of orifice absolutely required for a safety 
valve. He gives a foot-note at page 262, October 15, 
*« As in the present day it is difficult to find any 
two authorities who agree precisely as to the 
formula for the discharge of steam through an orifice 
of given area, it may be worth while to point out 
here that Professor Zeuner’s statements are con- 
firmed by the results of a series of experiments 
conducted many years ago at the Novelty Works, 
the evaporation being at the rate of 2.5 lb. water 
per square foot of heating surface.” In connexion 
with the heading of this article consider the mischief 
that is done by this. The formule are now pub- 
lished by The Engineer, and if he has the confidence 
of his readers, they will be led to adopt these 
formule, and will thereby, for pressures below six 
atmospheres, produce dangerous boiler fittings. At 
15 Ib. steam, the orifice recommended for adoption 
is only about one-third of that shown to be 
necessary by experiment, and we will show that 
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As to Zenner’s formula, we have not his book, 
and we do not remember having ever seen his 
formala, but, knowing that he has given it in con- 
nexion with the mechanical theory of heat, we shall 
have no difficulty in es its equivalent, if 
not the same thing. To avoi ting an in- 
vestigation, we avail ourselves of that given in a 
paper by Mr. McFarlane Gray at page 219 of 
our last volume. We find there 
N.B.—Only when p ? vv." *,! 

less than .S82p ~~ iy 676730( p -P = 
and on page 220,* 

‘- /( pe* pt - Pe! *)p mt 
805 

From this we derive, when @ is leas than 1.717, 

w= 1.6112(a tg! yh 


the pressure, and w is the weight in pounds of 
steam discharged per second per square inch of 
orifice 
The diameter of a round orifice will therefore be 
in inches 
1 zd 
{ i 6(a Mig ot) i* w. 


For two atmospheres, that is for steam at 15 Ib. 
pressure above the atmosphere discharging into 
the atmosphere, taken as 15 lb., we have from the 
above, 

d=1,7058V w 

For 10 atmospheres we have, 

d=1.2174V w 

Mr. Trowbridge gives 1:72 and 1.21 for these. It 

may be that Zeuner’s formula is expressed in tem- 
erage and that a difference in the Tables used 
vy Mr. Trowbridge would explain the slight dis- 
crepancy, less than 1] per cent., observable in these. 
It will be found that Zeuner’s fundamental equa- 
tion must be substantially the same as the formula 
we have given. 

For our young readers we give an example of the 
working of this not very useful formula. Take 
the pressure at five atmospheres: 

Logarithms. 
a=5 -6990047 
x.141 0985596 1.2547 
x O41 0286591 1.0682 





1.2706788 = .1865 
16 .2041200 
4)1.4747988 
"1.8686997 
d=1.353 -1313003 

This is the same as given by Mr. Trowbridge, 
1.35. Also carrying the calculation through the 
whole range of pressures we get similar corrobora- 
tions. There can be no doubt, therefore, that we 
are dealing with what is substantially Zeuner’s 
formula. 

The error of this formula was shown in the article 
at page 219 of last volume, to which .we have 
already referred. Up to a pressure of 1.717 atmo- 
spheres, or about 1] lb. steam, it is theoretically 
correct for dry saturated steam, but it gives this 
anomalous result, that steam at 172 lb. pressure 
above zero will escape faster into steam of 100 lb, 
pressure than it will into steam of ary lower pres- 
sure, This is evidently absurd, but this was not 
taken notice of, until Mr. R. D. Napier pointed it 
out in his pamphlet on the velocity of steam and 
other gases. ‘This relation between pressure and 
velocity should be denominated ‘ Napier’s Critical 
Ratio,” in compliment to the author of it, We have 
given the ratio as 1.717 to 1, because that results 
from the principles of thermodynamics upon which 
Zeuner’s formula is based, as explained in Mr. 
McFarlane Gray’s paper, already referred to, but 
Mr. Napier gives the ratio 2 to 1 ; however, what- 
ever the ratio may be, it is due to Mr. R, D. Napier 
that it was shown there was such a critical ratio. 

At page 220 of our last volume, an approxima- 
tion is given for the weight of steam discharged per 

* This formula was printed 

(pelt pi—p,'® 
i , e 
but the erratum was pointed out in a subsequent number, and 
the paper thro t was worked with the correct formula. 
Our readers will do well to rectify the original error. 
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) peCSSUrY Ib sees KAN wa. Qi the inner pres- 
! Af 


sure, we get weight in pounds= 8° pressure 4 


a 
this 1s the same whatever the outer be, if 
only it be less than 58 per cent, of dee lnnes souaies. 
At 26 Ib. gross the divisor is 67.004, and at 200 Ib. 
it is 71.26, but it will be near enough for our pur- 
pose to use 70 throughout. It must be observed 
that these formule are for dry saturated stcam 
Steam, carrying even a little water with it, escapes 
at a much lower rate, counting only the steam in 
the weight. In the experiments reported by Mr 
bay pe a cylindrical boiler was worked up to 
ite full ordinary power, and at different pressures, 
from 0 up to 200 lb, above the atmosphere. The 
size of steam dome, and the area of the water level 
would be the same at all the pressures. The 
volume of the escaping steam would be very diffe- 
rent, and the disturbance in the boiler would be 
| much less, at the higher pressure than at the lower, 
and the escaping steam would therefore carry more 
water along with it at the lower pressures. This 
circumstance was taken advantage of by Mr. Bram- 
well, at the meeting of the Mechanical achienn at 
Liverpool, in advocating the use of high preasure 
steam, Inapplying the above formula to these ex- 
periments we find that a larger proportion of 
orifice was required for the lower pressures, and 
that, as the pressure was increased, the result by 
experiment continually approximates to that given 
by theformula. This is therefore just as might be 
expected, 

This rule applies only to pressures more than 
11 lb. above the atmosphere, At 20 Ib. pressure 
the orifice by experiment was 55 per cent. more 
than that by the exact formula, and at 200 Ib. it 
was 15 per cent. in excess. Part of this difference 
may be due to an error in the assumed 2.5 Ib. per 
hour. 

The calculation of the third column of the follow- 
ing Table is arrived at thus: The evaporation is 
taken as stated at 2,5 lb. steam per hour per square 
foot of heating surface, 

2.53600 = .000694 Ib. per second. 
The weight discharged per square inch = a Ib. per second, 
‘ 
70 W_ 70x .000694 04858 

P P P 
W being the weight of steam to be discharged per 
second, and p the gross pressure 

But Mr. ‘Trowbridge gives an example of how he 
calculates the area of orifice; he takes the /iff for 
the opening. With a conical valve, as shown by 
his paper, the opening will be to the lift as .707 to 
lL. +7 we call the true orifice the opening orifice, 
and the other the lift orifice, which is that given for 
the experiment, we must divide the above by .707, 
this gives the lift orifice = a and the quotients 


.*. orifice=W+? = 
70 


Pp 
are given in the third colurrn of the following Table. 


| | 





| 
Pressure in | Thermo- | Experiments, 
pounds above) Orifice by ex-| dynamics, ori-| orifice = 
the atmo- periment. OT } 76 
sphere. fice = py [5° Pit 
10 | .00569 | 00276 00543 
20 | $822 197 817 
30 | 224 153 223 
40 } 172 125 173 
50 | 139 106 141 
60 117 | 92 119 
70 | 101 81 103 
8O | 8y | 72 90 
90 j 79 | 66 sl 
100 72 | 60 78 
160 } 48 | 42 49 





200 86 32 


37 

But as the same cause which in this case operates 
to reduce the discharge at low pressures, will, to 
some extent, exist in all boilers at those pressures, 
it will be well to find a rule that will apply, taking 
this into account. According to the principles of 
thermodynamics, for all ordinary pressures exceed- 
ing 11 lb. above the atmosphere, the escape varies 
nearly in the ratio of the gross pressure. Assuming 
that these experiments were properly conducted, it 
appears that the escape varies in proportion to the 
gross pressure less 11, that is in proportion to the 
pressure above the atmosphere+4. Writing P for 
pressure above the atmosphere, we have approxi- 
mately, to agree with these experiments : 
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the Abersychan Extension Railways, are those pro- 
posed in Monmouth. Four railways, to be called 
the Liandilo and Swansea lines, are those proposed 
in ¢ armarthe n The list of the North-Western 
Cc ompany’ s achemes 18 comple ted b y the Llianberis 
line proceeding from the 
Lianberis station of the Carnarvon and Lianberis 
Railway to Mr. Assheton Smith's slate works on 
Liyn Padarn. Besides the foregoing, the London 
and North-Western C ompany are app lying for two 
other Bills rhe first is to authorise improvements 


extension railway, a 


of the Holyhead old harbour by the construction 
of a new sea-wall and other works. The second is 
for the construction of new works at various points 
on their system, and for the acquisition of additional 
powers 
The London and South-Western Railway Com- 
pany are applying for powers to construct two short 
connecting lines at Battersea, and to effect a diver- 
on at the same place, and another at Southampton 
They also propose to widen the line at Basingstoke, 
und to increase their station accommodation. By 
wother Bill the South-Western ¢ mmpany propose 
" nsiderable extension of their system by the con- 
truction of lines in Bucks, Surrey, Berks, and 
Southampton. ‘The first is junction between the 
company 8 Richmond and Windsor line, near the 
Wra ry Station, and the Staines and Woking 
Railway near the Egham Station The second line 
rts from the last-named railway at Ascot, and 
rminates at Ash he third is a continuation of 
tl econd railway to Southampton, where it is to 
join the Reading (,uildford, and Reigate branch 
of the South-Eastern Railway. The fourth is a 
branch line from the second to the company 8 
Aldershot branch. ‘The fifth is a junction line be- 
tween the fourth and the company’s main line 
No. 6 is a junction between No. 4 and the main 
line, No. 7 being a junction between the latter line 
and the Reading, Guildford, and Reigate Railway, 
at Farr borot oh No. 8 is alsoa junction between 
the same two at Farnborough. Nos. 9, 10, and 1] 
re also junction lines, one being at Ash, another 
at Farnborough, and the third and last at Chertsey 
The London, Chatham, and Dover Railway Com 
pany prop to construct a branch line at Gilling- 
ham, and to widen the bridge over the York-road, 


Battersea 


Che Midland Railway Company are applying for 


powers to construct a branch about 2 miles 6 
furlongs in length from their Whiteacre and Nun- 
eaton line, at Stockingford They also propose 
a branch, about 4 miles 6 furlongs in length, 
from their Birmingham and Derby line, at Kings 
bury, to the Baxherly Park Colliery. There are 
likewise three railw iys, having a total length of 
about ix mile . which are to be called the Ripley 


Branch Extensions, and another branch of 2 miles 


t Teversall There are also a 4 mile branch at 
Duckmanton, one | mile 3 furlongs, at Skegley 
another at Best wood-park, another at Holbeck, and 


another in connexion with the Metropolitan Rail- 


way at Whitecross-street. The South-Eastern 
( ompany are applying for powers to construct new 
lines at Rochester and Chatham, a junction line 
between the South-Eastern, New Tunbridge, and 
Paddock W ood and Maidst me lines rhey also 
propose to make arrangements with the Secretary 
of State for War, and the London, Chatham, and 
Dover Railway Company, respecting some further 


and much-needed railway accommodation at Chat- 
ham. ‘They are also going Parliament, in con- 
junction with the London, Chatham, and Dover 
Railway Company, for powers to enable them to 
guarantee, in respect of an outlay upon harbour 
improvements at Boulogne and Dover. The pro- 
posed Staines and West Drayton Railway, is a line 


to 


leaving the Great Western line at Hillingdon, and 
terminating by a junction with the Windsor branch 
of the South-Western Railway at Staines. This 


line will pass through Iver, West Drayton, Thorney, 
Colnbrook, Horton, and Langley. The Swindon, 
Marlborough, and Andover Railway is a line from 
the Great Western, at Swindon, to the London and 
South-Western Railway, at Andover 

Such, in general terms, are the leading features 
of the railway deposits for the Session, 1873, that 
is, as regards lines in ccnnexion with our chief 
systems, “starting from London. The list of pro- 
posed new lines, however, is far from exhausted, 
and the simple enumeration of the titles of those 
left, would much more than fill a column of our 
journal. We may, however, resume the subject 
next week with reference to the leading provincial 
schemes 





SCIENTIFIC EDITING. 

One of the most important duties of the editor 
of any technical periodical is to direct his readers 
to new publications containing information upon 
those subjects that lie within that sphere of prac- 
tical science to which their paper is devoted. 
Readers will expect that no work shall be com- 
mended without careful examination, and that the 
superior acumen of a practised scientific editor will 
be exercised in their service, so that the digests of 
new books, and the conclusions drawn from recent 
experiments, when given in editorial articles, may 
become, as generalisations, really valuable technical 
literature, An editor should thus be a leader to 
his readers, a guide to the ignorant, and eyes to 
the blind ; for if the blind lead the blind shall they 
not both fall into the ditch? Yes, and the blind 
leader, confident in his eyesight, will be the last 
one to discover that it is a ditch he has fallen into. 
For the last three months our contemporary, 7he 
Engineer, has been pioneering those who believe in 
him through a safety-valve quagmire. Many of his 
readers have been urgently demanding an explana- 
tion from him as to the position to which he has 
brought them. One, at least, Mr. Strype, struck out 
a track for himself, and got easily on solid ground 
again. ‘The editor has now exposed to his readers 
the solid foundation itself, upon which his previous 
articles rested, and which, he thought, justified him 
in asserting that the facts he stated were, ‘* without 
question, true,” and that they were deserving of 
two leading articles in their support. He has, last 
week, given more than five columns of his paper to 
a reprint from an American publication, containing 
in full what he, on the 18th of October, gave in 
substance, as he said then, “ believing, as we do, 
that it may be read with advantage as a useful con- 
tribution to a subject about which much ignorance 
and misapprehension prevail.” By reprinting this 
article, the editor of The Engineer haa given the best 


justification possible of this statement, and he 
thereby affords a notorious illustration of the 
amount of ‘“‘ignorance and misapprehension” he 


believes to prevail upon this subject. 

The reprint is from * 
lating to Kon. ondensing Engines and Boilers,” 
W. P. Trowbridge, 
ing, Shefield (sic) Scientific School, 
April 5, 1872. 
suppose at the same time that our contemporary re- 
ceived his copy ; we looked at it, and at once dis- 
covered its defects, and putit away. Soon our con- 
temporary came out with a wonderful leading article, 
giving emphatic importance and support to the very 
statements we had seen to be blunders in the 
original. The history of the book, as given in the 
preface, is suggestive of imperfect revision ; one part 
of it was originally intended for an illustrated cata- 
logue for the Novelty Works Company, and was 
procured by Mr. Trowbridge in its printed form, 
and to use it he wrote the article now reprinted in 
The Engineer to add to the other matter. It 
that early and probably not correct copies were 
sent to us and to 7he Engineer, and posaibly the rest 
of the issue may be without the blemishes that have 
so pleased and so misled our contemporary. We 
are not now criticising Mr. Trowbridge’s work, but 
rather showing up the “ignorance and misappre- 
hension” of which our contemporary complains, that 
so prevailed with him that he accepted ‘ proof” 
sheets as unquestionable proofs of the most startling 
and otherwise unsupported facts, and circulated 
these with his own endorsement without ever test- 
ing their accuracy, without even comparing the facts 
stated with the conclusions drawn from them. 

We propose now examining this article to show 
our readers how dangerous it is to receive, as true, 
all we read, even though it be supported by pro- 
fessors and editors. Engineering literature should 
be well sifted before it is accepted, for, more than 
those of any other department, books on engineer- 
ing, even those of the best authors, contain many 
errata, so that a reader cannot have confidence in 
what he reads until he understands the subject as 
well as the writer of it does; and unless he 
thoroughly follow him through the steps by which 
he has arrived at his numerical results he may be 
led into ruinous error. In our own pages there are 
often errata we regret, but it is impossible wholly 
to prevent their occurrence in a weekly scientific 
paper. We distinguish between this and the re- 
production of an article which has originally ap- 
peared so blemished that it could not have been 
read intelligently by any one, and yet is repro- 


Tables and Diagrams re- 
by 


Yale ( ollege, 


seems 


Professor of Dynamic Engineer- 


We received a copy of this book, we 





duced because of its excellence, the blunders, not- 
withstanding, having never been discovered. 

We have not space to give the whole article, 
and as we condemn it utterly, we have only to re- 
print so much as is sufficient to expose its erroneous 
character, and to throw light upon the way in which 

our contemporary makes up his leading articles : 


Safety Valves. . The problem to be solved is, then, 
to find first what amount of free orifice is necessary for the 
flow of steam from a given boiler under a given pressure, and 
then to ascertain whether — valves will rise far enough 
to give this amount of free orifice. The fact is recog- 
nised by engineers and constructors, that the real diameters 
of safety valves must be greater than the theoretical orifices, 
beeause common observation shows that the valves do not 
rise appreciably from their seats. . . . . In regard to the area 
of orifice necessary, this question is solved by Prof. Zeuner 
in a very simple manner theoretically; the following table 
gives the results of his determinations reduced to English 
units. Let d be the diameter of the orifice in inches, and w 
the weight of steam which flows through the orifice in a second 
(equal to the weight of water evaporated in a second) in the 
problem under consideration, then the diameters d for diffe- 
rent pressures are found from the following table : 


For 2 atmosph. d=1 727 w. | For 9 atmosph. d= 1.22 w. 
8 . d=151Ve. 0 , d=121V w. 
O.« d=141¥ w. - ee d=1.19¥ w. 
5 29 d=1.36 w 12 = d=1.18”V w 
6 , @=130Ve, i320 d=1h.7 Va. 
rs 1.280 w. 40S d= 1.16 
8 ” d=1.22' | wo. 

The following table gives the results of experiments made 


at the | Novelty [ron Works in New York city, several years 
before Prof. Zeuner’s work was published.” These experi- 
mental resulta have never before been published. The obser- 
vations were made with great care, with a tubular boiler 
adapted to the experiments. The first column gives the 
pressure in pounds per square inch in the boiler, and the 
second the area of orifice in square inches for each square 
foot of heating surface of the boiler: 


| 
Area of orifice in square inches 
for each square foot of 
heating surface 


Pressure in the boiler in 
pounds above the 
atmosphere. 


0.26 .022794 
V.o 021164 
1. 018515 
2 014814 
3. 012345 
4. | 010582 

>, 009259 
lv 005698 
20. .003221 
50 002244 
10 001723 
50 | .001398 
60. 001176 
70 H0L015 
BU 0082 
90 .000796 
100 .000719 
150 000481 
00, 0003864 


To compare the results of Zeuner's ‘frrmale, which is en- 
tirely theoretical, with the results of these experiments, we 
may assume that each square foot of heating surface of a 
tubular boiler will evaporate 2.5 lb. of water per hour with 
ordinary chimney draught. Taking a series of boilers of the 
different heating surfaces named Ae hens the comparison is 
given for two pressures, 3 and 5 atmospheres. 


3 ATMOSPHERES. 
Area of orifice by 


Heating surface, | Area of orifice by 


square feet. experiment. formula. 
| 
| square inches, square inches. 
100 089 09 
200 -180 19 
600 465 48 
1000 89 04 
2000 1.78 1.90 
6000 4.46 4.75 


5 ATMOSPHERES. 


Heating surface, | Area of orifice by | Area of orifice by 


in feet. experiment. formula. 
square leches. square inches. 

100 12 12 
200 24 24 
600 .59 | 59 

1000 1.20 1.18 

2000 2.40 2.37 

5000 6.00 5.95 


‘At five atmospheres pressure the results from the two 
sources are almost identical, and at three atmospheres suffi- 
ciently near to make a remarkable coincidence. The formula 
of M. Zeuner is, however, preferable in practice, as it takes 
account of the weight of water evaporated, which depends on 
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the amount of fuel burned (height om , ¥e.), and is 
therefore more comprehensive. The mote ini 
the area of free orifice necessary for the flow of steam may 
thus be considered theoretically and practically settled. The 
next question for consideration is, how high will any safety 
valve rise under the influence of a gi pressure? This 
question cannot be determined ically, except that it 
has been demonstrated by Zeuner, Weisbach, and others, 
that as soon as the flow of steam ins the pressure in the 
plane of the orifice rapidly diminishes, and, in fact, ceases at 
a minute distance from the orifice, and is also diminished 
within the orifice in the pipe. It has been supposed that the 
force of the issuing steam striki inst the lower face of 
the valve may act to keep it off its seat. This question has 
been settled conclusively by Mr. Burg, of Vienna, an account 
of whose experiments was published-in the proceedings of 
the Vienna Academy of Sciences in 1862. Mr. Burg made 
careful experiments to determine the actual rise of safety 
valves above their seats. He found by actual measurements, 
made by means of apparatus constructed for the purpose, 
that an ordinary 4 in. valve rises according to the laws stated 
below. For a boiler pressure of 

Ib. lb. Ib. lb. Ib. Ib. Ib. Ib. Ib. 

12 20 35 45 50 60 70 80 90 
the rise of the valve is, in parts of an inch, 

a Ph as we rds rhe xty 
Or, taking average valves, the rise for pressures trom 10 ib. 
to 40 ib. is A; of an inch, from 40 lb. to 701b. ,;, and from 
70 lb. to 90 ib. 45 of an inch. These results show that the 
rise diminishes rapidly as the pressure increases—a result 
which is indicated by theory. 

Let us verify Mr. Trowbridge’s figures ; he says 
that each square foot of heating surface will eva- 
95 
porate 2.5 Ib. of water per hour, that will be $a66 

y 
.000694 Ib. per second. 

The area of orifice will be for two atmospheres, 
that is 15 lb. steam, 

7854 d?=.7854x 1.72? x 000694 

area = 1.722 x .0005454—.001614 
And to find the area of orifice for any other pres- 
sure, by the formule, we have to multiply the 
square of the numerical coefficient given for that 
pressure by the constant number .0005454. The 
following ‘lable shows the results. 


Pressure in Orifice by ex- Orifice by 
atmospheres. periment. formula. 
2 004459 001614 

3 -002244 -001243 

4 001560 001082 

5 001176 .000998 

6 .000953 000920 

7 -000796 .000892 

~ .000681 000810 

11 -000481 .000771 
900 Ib. .000364 000731 


Mr. Trowbridge professes to have compared these 
at three atmospheres and at five atmospheres and 
to have found them identical at five, and sufficiently 
near to make a remarkable coincidence at three 
atmospheres, and he has accomplished this com- 

arison in a very remarkable manner. Under the 
ead three atmospheres, he gives what is nearly 
true for six atmospheres, and under the head five 
atmospheres, he gives, in one column, the result by 
experiment at five atmospheres, and in the other, 
the area by formula for three atmospheres. 

The actual “coincidence” between the two is 
that, at one end of the scale, the formula gives only 
36 per cent. of the result by experiment, and at the 
other it gives 200 per cent. 

Upon this satisfactory (?) correspondence between 
experiment and theory Mr. Trowbridge adopts Mr. 
Zeuner’s formula, as ‘** preferable in practice,” and 
our able contemporary, having of course carefully 
considered this very important question, endorses 
those views, and even gives them to the world in 
a leading article, on the biggest engineering sheet 
in the world, as his own opinions, and not as a 
quotation from Mr. Trowbridge. And in this way 
does our contemporary make up his leaders, and it 
is in this way he settles such an important question 
as the area of orifice absolutely required fora safety 
valve. He gives a foot-note at page 262, October 15, 
‘*‘ As in the present day it is difficult to find any 
two authorities who agree precisely as to the 
formula for the discharge of steam through an orifice 
of given area, it may be worth while to point out 
here that Professor Zeuner’s statements are con- 
firmed by the results of a series of experiments 
conducted many years ago at the Novelty Works, 
the evaporation being at the rate of 2.5 lb. water 
per square foot of heating surface.” In connexion 
with the heading of this article consider the mischief 
that is done by this. The formule are now pub- 
lished by Zhe Engineer, and if he has the confidence 
of his readers, they will be led to adopt these 
formul#, and will thereby, for pressures below six 
atmospheres, produce dangerous boiler fittings. At 
15 lb. steam, the orifice recommended for adoption 
is only about one-third of that shown to be 
necessary by experiment, and we will show that 


these experimental results are in accordance with 
the correct application of the principles of ther- 
modynamics, 

As to Zeuner’s formula, we have not his book, 
and we do not remember having ever seen his 
formala, but, knowing that he has given it in con- 
nexion with the mechanical theory of heat, we shall 
have no difficulty in pe its equivalent, if 
not the same thing. To avoi eating an in- 
vestigation, we avail ourselves of that given in a 
paper by Mr. McFarlane Gray at page 219 of 
our last volume. We find there 


N.B.—Only when p, is ) Vo? _ ae 
less than 582p- z } 7 =476790(p a ~ Pe’ ) 


and on page 220,* 
= V Cpe pi — papi 


~ 8.505 


From this we derive, when @ is less than 1.717, 
w=1.6112(a'4 — gat yb 

where @ is the number of atmospheres of 15Ib. in 
the pressure, and w is the weight in pounds of 
steam discharged per second per square inch of 
orifice. 

The diameter of a round orifice will therefore be 
in inches : 

1 int 

oF {1.6(a-4i—q 1) Vw. 


For two atmospheres, that is for steam at 15 Ib. 
pressure above the atmosphere discharging into 
the atmosphere, taken as 15 lb., we have from the 
above, 

d=1.7058V wo 
For 10 atmospheres we have, 
d=1.2174V w 

Mr. Trowbridge gives 1:72 and 1.21 for these. It 
may be that Zeuner’s formula is expressed in tem- 
peratures, and that a difference in the Tables used 
by Mr. Trowbridge would explain the slight dis- 
crepancy, less than ] per cent., observable in these. 
It will be found that Zeuner’s fundamental equa- 
tion must be substantially the same as the formula 
we have given. 

For our young readers we give an example of the 
working of this not very useful formula. Take 
the pressure at five atmospheres: 

Logarithms. 
a=5 -6990047 
.141 0985596 
x O41 0286591 


1.2547 
1,0682 





1.2706788 = .1865 

1.6 2041200 
4)1.4747988 
"1.8686997 
d=1.353 -1313003 

This is the same as given by Mr. Trowbridge, 
1.35. Also carrying the calculation through the 
whole range of pressures we get similar corrobora- 
tions. ‘There can be no doubt, therefore, that we 
are dealing with what is substantially Zeuner’s 
formula. 

The error of this formula was shown in the article 
at page 219 of last volume, to which .we have 
already referred. Up to a pressure of 1.717 atmo- 
spheres, or about 1] lb. steam, it is theoretically 
correct for dry saturated steam, but it gives this 
anomalous result, that steam at 172 lb. pressure 
above zero will escape faster into steam of 100 ib, 
pressure than it will into steam of ary lower pres- 
sure. This is evidently absurd, but this was not 
taken notice of, until Mr. R. D. Napier pointed it 
out in his pamphlet on the velocity of steam and 
other gases. ‘This relation between pressure and 
velocity should be denominated ‘ Napier’s Critical 
Ratio,” in compliment to the author of it, We have 
given the ratio as 1.717 to 1, because that results 
from the principles of thermodynamics upon which 
Zeuner’s formula is based, as explained in Mr. 
McFarlane Gray's paper, already referred to, but 
Mr. Napier gives the ratio 2 to 1 ; however, what- 
ever the ratio may be, it is due to Mr, R. D. Napier 
that it was shown there was such a critical ratio. 

At page 220 of our last volume, an approxima- 
tion is given for the weight of steam discharged per 

* This formula was printed 

Ne 18 p ip! 9) 





a 
but the erratum was pointed out ina ys —y +. and 








well to reetify 


second per equare inch of orifice, when the outer 


pressure is less than ay 383 of the inner pres- 


sure, we get weight in pounds = and 


this is the same whatever the outer be, if 
only it be less than 58 per cent. of the inner ‘ 
At 26 Ib. gross the divisor is 67.094, and at 200 Ib. 
it is 71.26, but it will be near enough for our pur- 
to use 70 throughout. It must be observed 
that these formule are for dry saturated stcam. 
Steam, carrying even a little water with it, escapes 
at a much lower rate, counting only the steam in 
the weight. In the experiments reported by Mr. 
Trowbridge, a cylindrical boiler was worked up to 
its full ordinary power, and at different pressures, 
from 0 up to 200 lb. above the atmosphere. ‘The 
size of steam dome, and the area of the water level 
would be the same at all the pressures The 
volume of the escaping steam would be very diffe- 
rent, and the disturbance in the boiler would be 
much less, at the higher pressure than at the lower, 
and the escaping steam would therefore carry more 
water along with it at the lower pressures. ‘This 
circumstance was taken advantage of by Mr. Bram- 
well, at the meeting of the Mechanical Engineers at 
Liverpool, in advocating the use of high pressure 
steam. Inapplying the above formula to these ex- 
periments we find that a larger proportion of 
orifice was required for the lower pressures, and 
that, as the pressure was increased, the result by 
experiment continually approximates to that given 
by theformula. This is therefore just as might be 
expected. 

This rule applies only to pressures more than 
11 Ib. above the atmosphere. At 20 Ib. pressure 
the orifice by experiment was 55 per cent. more 
than that by the exact formula, and at 200 Ib. it 
was 15 per cent. in excess. Part of this difference 
may be due to an error in the assumed 2.5 lb. per 
hour. 

The calculation of the third column of the follow- 
ing Table is arrived at thus: The evaporation is 
taken as stated at 2.5 lb. steam per hour per square 
foot of heating surface, 

2.5-- 3600 = .000694 lb. per second. 

The weight discharged per square inch= a Ib. per second. 
70 W_ 70x .000694 _ 04858 

Pp P P 
W being the weight of steam to be discharged per 
second, and p the gross pressure. 

But Mr. Trowbridge gives an example of how he 
calculates the area of orifice; he takes the /if¢ for 
the opening. With a conical valve, as shown by 
his paper, the a will be to the lift as .707 to 
l. If we call the true orifice the opening orifice, 
and the other the lift orifice, which is that given for 
the experiment, we must divide the above by .707, 


this gives the lift orifice = 06) and the quotients 





os orifice W+? = 
70 


p 
are given in the third column of the following Table, 


| 





Pressure in | |  Thermo- Experiments, 
pounds above Orifice by ex-| dynamics, ori-| orifice = 
the atmo- | periment. | OT O76 
sphere. | Bee S Fy 15" | P+4 
10 } 00569 00276 00543 
20 322 197 817 
30 224 153 223 
40 172 125 173 
50 139 106 141 
60 } 117 92 119 
70 | 101 | 81 103 
80 | 89 | 72 90 
90 79 | 66 st 
100 72 | 60 78 
150 | 48 | 42 49 
200 36 32 37 





But as the same cause which in this case operates 
to reduce the discharge at low pressures, will, to 
some extent, exist in all boilers at those pressures, 
it will be well to find a rule that will apply, taking 
this into account. According to the principles of 
thermodynamics, for all ordinary pressures exceed- 
ing 11 lb. above the atmosphere, the escape varies 
nearly in the ratio of the gross pressure. Assuming 
that these experiments were properly conducted, it 
appears that the escape varies in proportion to the 
gross pressure less 11, that is in proportion to the 
pressure above the atmosphere+4. Writing P for 
ressure above the atmosphere, we have approxi- 





the thro t was worked with correct formula. | P’ 
eos wide ify the original error. 


mately, to agree with these experiments : 
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Lift oriftee=* © 
P+4 
and opening orifice= - Y. 


These are usefal general formule if the ex- 
eriments are correct, Making W=.000694 as 
in the experiments, we get the lift orifice per 
, 076 ay os 
square foot of heating surface=, ‘Y andthis gives 

+4 
the fourth column in the preceding Table : 
The above formule do not apply below 11 Ib. 


steam, but the orifice by experiment is nearly equal to 
07 

i* for lower pressures, 
P+% 

The Prussian law gives a Table of safety-valve 
areas required per square foot of heating surface. 


For 18} 1b. steam above the atmosphere, that area 
is .036 square inches, and for 78#Ib. it is .013 


square inches. From this we get the area to be= 
1.2 
P+15 
The French law requires 1.1238 square inches 
75.09 
area of safc ty valve per square foot of heating sur- 


face 
equal to 20 square feet of heating su 
the following: 


Substituting | ajuare foot of hiregrate as 
face we get 


Per square foot Per square foot 


heating surface. firegrate 
Clear lift orifice ) 069 1.38 
by formula P+i5 Ps 15 
Clear lift orifice ) O76 1.52 
by experiment § Psa Psa 
Valve area, } 1.2 24 
Prussian law ... § P+15 Psib 
Valve area, } 1.1238 22.5 
French law 5 Pi8 66 P4865 
Valve area, ? 025 5 
English rule ... § Irrespective of pressure. 


At about 35 lb. pressure above the atmosphere, th« 
Prussian, the French, and the English areas are the 
same, below that the English rule is less safe ; abov« 
that it is safer than the Prussian and French rules 

We come now to the action of the safe ty valve : 
will it go on rising as the pressure increases, or will 
the opening be diminished? This is a very serious 
matter if it is one admitting of any doubt. Our 
contemporary says any increase of pressure after the 
valve has once opened, will be “ certainly attended 
by a reduction in the area of the orifice of escape. 
‘The higher the pressure, the greater the discharge 
from any given orifice; but it so happens that 
within certain limits the reduction in the area of 
discharge round the valve is reduced in a proportion 
greater than can be compensated for by the in- 
creased rate of discharge proper to such a pressure.” 
And the only grounds he has for such a statement, 
is the row of lifts, given at the beginning of this 
paper, ascribed to Mr. Burg. The irregularity of 
these figures should cause their rejection as mis- 
prints, or as arising from imperfections in the ap- 
paratas, not disclosed in the report. The lift for 
60 lb. pressure is given equal to that for 50 lb. pres- 
sure: and the lift for 70 lb. pressure is stated to be 
only one-half of the lift at 601b. pressure, and to 
be just equal to the lift at 901b. pressure. And 
such a set of results is accepted by our contem- 
porary as conclusively settling a question of vital 
importance in engineering science. Our own ex- 
periments with a 3gin. valve presented no such 
anomalous action, and the lifts sent to our contem- 
porary by Mr. Strype, are in clear opposition to 


those statements: but Zhe Jngineer still be- 
lieves them to be right; and in reprinting 
the article, acknowledges his indebtedness for it ; 


this is a kind of debt that a creditor will hope will 
continue a debt. We are almost inclined to believe 
that Mr. Trowbridge has played a practical joke 
upon our contemporary by sending him this book, 
and that some of our readers may be thinking we 
were in the secret; we assure them we had no hand 
in it. With the paper there is a diagram given, 
showing the different lifts for various amounts of 
excess of pressure, and yet the article professes to 
be proving that the lift is a fixed amount for any 


given pressure, and that it diminishes if that pres- | 


sure is exceeded. It may be thought that there is 


a difference between allowing a valve to open itself | 


by the pressure increasing, and measuring the lift 
produced by removing part of the load. Mr. Strype’s 
experiments were as the first of these ; the valve was 
not lifted, and the load was not diminished ; the valve 
was allowed to rise as the pressure increased, just 


as our contemporary says it would fall, as the pres- 
sure increased. The diagram shows that with a load 
of 44 lb. per square inch the valve lifted 2th of an 
inch when the pressure was 65 Ib., and to #th of 
an inch when the pressure was 75 Ib., this is quite 
the opposite of the conclusions stated by our con- 
temporary. But here again we meet with careless 
pro fiction, and that which could not have escaped 
The Engineer if he had read the article with that 
amountof care his readers have a right to expect him 
to exercise. The diagram is drawn to show the lift 
in /ines, and is to a vertical scale of 44 to 1, and each 
line is meant to be divided into five equal parte by 
continuous horizontal lines, making vertical spaces, 


each representing ¢oth of an inch lift. But Mr, 
lrowbridge’s diagram gives the first “line” with 





five of these divisions, and therefore equal to 7, in., 
| the second “line” with six,and therefore equal to 
ys in., the third with four, and therefore equal t 
iF 


And this is the character of the whole article, 
and such is the quality of the foundations 74e En- 
vineer has for his facts that he asks his readers to 
accept as beyond question true. We cannot ex- 
l}amine this diagram, as we cannot read it; we have 
one example of how The Engineer has read it. 
“With a rise of 14 lines, for instance, the pressure 
the lower surface of the valve was only 5 Ib., 
and with a rise of 1.9 lines (about two lines, or 4th 


in 


on 


of an inch), the pressure on the lower surface of 
the valve was less than ] Ib. per square inch.’ 
But the first of these, on the diagram, is about 


1} of the divisions, each representing the goth of an 
inch of lift, and the other is 1.9 of the divisions, 
each representing yyth of an inch lift. The word 
‘ line” in the beginning of the sentence means only 
1th of that which is meant by the word “line” 
further on in the same sentence. Whether it is the 


not say, but we think we have said enough to direct 
attention to the scientific editing of our con- 
temporary. 


NOTES FROM THE SOUTH-WEST. 

Trade at Cardiff.—The coal trade is in a depressed con- 
dition at Cardiff. The dullness which prevails is attributable 
chiefly to the expectations of dealers and consumers that 
prices must fall still lower; the steam coal trade is less 
affected by this anticipation than the house coal trade. The 
ironmasters propose to enforce a reduction of wages, if pos- 
sible, and it appears probable that, under the present altered 
| circumstances, they will succeed. 

Tramways in Wales.— Notices have been given in order to 
obtain the sanction of the Board of Trade to lay down tram- 
ways in the Neath district and at Newport. No opposition 
is anticipated in either case. At Cardiff the experiment of 
street tramways has proved successful. 


Coast Defences.—By order of the Defence Committee con- 
structed with the War department, the members of which were 
present, a series of important experiments have been made to 
test the stability, under their own fire, of Lord Palmerston’s 
forts which form a cordon round Plymouth and Devonport, 
and, which have first been completed at great cost. The fort 
selected for trial was that at Picklecomb, ou Monnt Edgeumbe. 
This fort is one of the most important in the cordon, and it 
is built on rock close to the sea. The armament of the fort, 
in which are mounted some of the heaviest guns made, was 
fired independently and in salvos, and at last, in order to 
furnish a crucial test, six guns, three being of 18 and three 
of 15 tons weight, were fired simultaneously. The concus- 
sion was enormous, but the result went to prove the great 
solidity and the perfect construction and arrangement of 
these forts, and that they could be subjected to the most 
severe ordeal without inconvenience to the gunners or injury 
to the forts themselves. 


The Steam Coal Trade.—A meeting of the South Wales 
Steam Coal Owners Association was held at the Royal Hotel, 
Cardiff, onFriday, to consider the steps to be taken by the As- 
sociated Masters in view of a notice for a 10 per cent. reduction 
of wages by theironmasters. Mr. David Davis, of Blaeng- 
wawr, occupied the chair. After some discussion, it was unani- 
mously resolved that the steam-coalowners should abide by 
the literal terms of the award delivered in February last, by 
which they are empowered to reduce the wages of their men 
jat the same time, and to the same extent, as a reduction 
takes place at the iron works. Notices were accordingly 
issued on Saturday for a drop of 10 per cent., to take effect 
from the commencement of January next. 


Mr. Reed and Ioerd Clarence Paget.—Mr. E. J. Reed, 
| late chief constructor of the navy, has started for a cruise in 
| the Mediterranean accompanying Lord Clarence Paget, in 
| his steam yacht. From Cherbourg they proceed overland, 
leaving the yacht to steam round by Gibralter to receive 
| them at one of the Mediterranean ports. 








| Rhymney Railway.-A meeting of shareholders, living in 
| in Bristol, Cardiff, Clifton, Merthyr, and surrounding places, 
was held on Thursday in Bristol, Mr. C. H. James, of 
| Merthyr, in the chair, te consider what steps should be 
| taken to improve the future condition of the property. 

After considerable discussion, resolutions were passed to the 
following effect: That a Bristol and a Welsh director take the 
places of two of the present Board; that these directors be 
the chairmen of the meeting and Mr, G. S. Bryant of Bristol ; 





| 





letter-press or the diagram that is wrong, we can- | 





that the half-yearly meeting of the com be held alter- 
nately at Bristol and Cardiff; and that Mesers. C. Somerton, 
C. Thomas, and J. H. Smith be a committee to carry these 
resolutions into effect. The meeting was largely attended, 
and extraordinary statements were made as to the t 
management to the pee “yo The expenditure on the line 
was stated to have been 52,0001. a mile, against the ordinary 
12,0001. to 15,0001, and the Parliamentary charges were 
returned at 65,0001. odd. ‘It was also affirmed that the line 
now earned 100,000/. a year, and yet paid no dividend to the 
ordinary shareholder, jand that the Dowlais Iron Company's 
traffic was carried for 2d. a mile less than by the Taff Vale 
Company, although the Taff Vale line, through its more 
favourable gredients, could carry at a much less cost than the 
Rhymney. 

The Western Rivers.—The rivers Avon, Teme, and Severn 
have overflowed their banks, and much damage has been 
done. The Severn has flooded the meadows for miles and 
miles in Worcestershire and Gloucestershire. 


Tramways in Bristol—The Bristol Sanitary Authority 
has had under consideration the subject of the tramways 


© | which are about to be laid down in that city. The matter 


came up in the form of a report, in which Mr. Ashmead, the 
surveyor, agreed to superintend the construction of the tram- 
ways for 2} per cent. on the cost of the work, out of which 
sum he undertook to provide his own assistants and to defray 
all expenses, except travelling charges. The appointment 
of Mr. Ashmead on the terms proposed was moved by Mr. 
Alderman Proctor. Two cam we om were submitted, one 
being to refer the matter back to the council, and the other 
that as Mr. Ashmead’s time was already fully occupied, it 
was not expedient to sanction the outlay and to give Mr, 
Ashmead the superintendence of the work. Both these 
amendments were rejected, and eventually Mr. Alderman 
Proctor’s resolution was adopted (by 8 to 4), but in an 
amended form, restricting the percentage to the amount of 
the Parliamentary estimate (14,000/.), and not applying it 
to the actual cost, which is expected to be far in excess of the 
estimate, on account of the high price of iron. 


Labour in South Wales.—The colliers and ironworkers of 
South Wales do not appear disposed to submit to the reduc 
tion in wages, of which notice has recently been given with- 
out a struggle. At the large iron works in Monmouthshire 
a feeling of decided opposition is said to prevail; and at 
Liantrissant the men engaged at t of the bituminous 
collieries have determined to leave work if the reduction is 
insisted on. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBroven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a good 
attendance on ‘Change at Middlesbrough. There was a 
general feeling that the market was rather stiffer, but as a 
matter of fact the same policy which has been pursued by 
buyers for the last few weeks, that of holding back orders, was 
adhered to. The real cause of this is the high price of fuel. 
All the consumers of coal and coke firmly beheve that 
after the turn of the year the prices of every descrip- 
tion of fuel will be very considerably reduced. At present 
the lowest quotations that ironmasters can obtain for coke is 
35s. per ton at the ovens. Should {there not soon be a 
great reduction in fuel. many of the ironmasters, who have 
accepted contracts for the delivery of iron next year, will find 
that even the remunerative rates which they obtained will 
not leave an extraordinary margin for profit. With regard 
to pig iron there is little to be had, all the makers being sold 
forward. There are no quotations for immediate delivery, 
and for next year No. 3 is being quoted variously from 90s. 
to 100s. per ton. The finished iron trade is as might be ex- 
pected at this time of the year rather dull. Inquiries are, 
however, numerous, and indicate a good business next year. 


The Strike of Puddlers at Stockton—We alluded to this 
case last week. On Friday the adjourned cases of breach of 
contract against the men were withdrawn by Messrs. Shaw, 
Reay, and Johnson, the men agreeing to return to work and 
pay the cost. 


Strike of Ironstone Miners.—Yesterday the Cleveland 
district was thrown into a little excitement on learning that 
the ironstone miners at Messrs. Bolckow, Vaughan, and 
Co.’s extensive mines at Eston had struck. A few weeks 
ago a section of the ironstone miners of Cleveland held a 
meeting at Skelton, and resolved to work in “ pairs.” By 
this they meant that, instead of a practical miner and a 
filler, or breaker-up, working together, two trained miners 
should work together. Their reason for deciding upon this 
course was that many of the new men employed in the 
mines had refused to join the Cleveland Miners’ Association. 
On Saturday last a meeting of miners was held at Eston, 
and it was resolved “ that we, the miners of the Eston and 
Normanby district, are resoived to abolish the breaking-up 
system.” It was agreed at that meeting that they would 
begin to work in “ pairs” on Monday. In accordance with 
this resolution a request was made to the manager of the 
mines at Eston that the breakers-up, or assistant miners, 
should not be allowed to work, but that the trained miners 
only should be allowed to work together. Of course the 
manager declined to accede to this request, and a consider- 
able number of miners struck. Yesterday morning the 
request was again made, and was, of course, again refused 
by the manager. Nearly all the miners struck in conse- 
quence, and little or no stone is being got from this exten- 
sive mine. During yesterday the manager had a long in- 
terview with the men, but nothing was done towards settling 
the matter. If the miners were allowed to work in “ pairs” 
only, a very large number of men would be thrown out of 
employment, the out-put would be reduced, and there would 
be no opportunity of teaching men, willing to learn to work 
for their bread, how to mine. 
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The Cleveland Ironstone Mines.—At the recent conference 
of the Miners’ National Association, at Durham, it was re- 
solved that the president of the Durham Miners’ Association 
and the president of the Northumberland Miners Association 
should, on obtaining the permission of the ironstone mine 
owners, visit the several mines in Cleveland, with the view 
of ascertaining the facts regarding the defective ventilation 
and other evils, which it was alleged prevailed in the district. 
During the past week Mr, John Foreman, Mr. William 
Grieves, and Mr. Joseph Shepherd, sepresenting the miners, 
have visited several of the mines, and they will probably 
make a report of a miore satisfactory character than was 
expeeted. 

Death of Mr. Thomas Charlton, of Middlesbrough.—We 
regret to have to announce the death of Mr. Thomas Charl- 
ton, of East "Newlands, Middlesbrough. ‘Phe deceased gen- 
tleman, who was only 54 years of age, was largely connected 
with colleries'in the Dishap Auckland distriet, and with iron- 
stone: mines in the Brotton district. He was a mining en- 
gineer of very great experience. 





NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market has now 
assurped a more healthy and natural condition, in conse- 
quence of the stock of warrants being no longer under the 
control of any one party. It is currently reported that the 
persons wha were engaged in the late “rig” have parted 
with their warrants—upwards of 100,000 tons to a party of 
German merchants at little over 80s. per ton, and thai they 
have sold at a considerable sacrifice, and * burned their 
fingers,” inasmuch as their purchases were made during the 
period when warrants were selling at prices from 100s. up- 
wards. The amount of business done during the past week 
has not been very extensive, and prices have fluctuated 
between 95s. and 90s. Business has been done to-day at ‘4s. 
to 94s. 6d. cash, closing buyers at the latter price, sellers 95s. 
The prices of makers’ iron are well maintained, but the 
highest for No. 1 is 125s. Iron from the public stores is 
cheaper, and is in good demand for local consumption. Last 
week’s shipments amounted to 11,892 tons, as against 
15,494-tons in the corresponding week of last year. At the 
end of the past month the stock in store amounted to 
127,452 tons, the reduction during the month being 21,743 
tons. 


The Dispute in the Engineering Trade.—The dispute 
which arose in the engineering trade of Glasgow and vicinity 
at the beginning of November, in reference chiefly to the rate 
of wages to be paid when the working week was reduced from 
54 hours to 51, fairly broke down last week by the few 
employers who still held.out “throwing up the sponge.” 
The men have got what they considered they were entitled 
to from the terms of the February agreement, and they have 
all returned to their work. In many shops there was never 
any cessation of work, as the terms which are now quite 
general were at first conceded as a matter of course. Unless 
there isa marked influx of orders within the next two or 
three months it is feared that there will be a reduction of 
wages, nolens volens, 90 far as the men are concerned. 


Clyde Trust—Floating Steam Fire-Engine.—The occur- 
rence within the last year or two of eoveutl guvak fires in the 
vicinity of the harbour of Glasgow has at last determined 
the Clyde Trust to take action with reference to a very 
desirable precautionary measure, that of getting a floating 
steam fire-engine for the harbour. At their monthly meet- 
ing yesterday they operas of the proposal to get such an 
appliance. Offers had been obtained from Messrs. Merry- 
weather and Messrs, Shand and Mason, but that from the 
last-named firm was accepted. It is intended to fit the 
engine to one of the steam-worked harbour ferryboats. 


Proposed Extension of Dundee Harbour.—The mouth of 
the harbour of Dundee has been, for a number of years back, 
rapidly filling up, causing a continual and expensive system 
of dredging to be gone on with, in order to keep it clear for 
the admission of vessels of even moderate tonnage. Those of 
large tonnage bave now to take Camperdown Dock, as it 
would be sheer folly to attempt to get them into the old | 
harbour. So serious has this grievance become lately that 
it was suggested some time ago to carry the works of the 
harbour furthet out into the river, when it was expected that 
not only would there be deeper water, but that the extension 
would add-to the scour of the river, and prevent any further 
filling up. Mr. Harrison, C.E., was sent for some time ago 
to examine and report upon the feasibility of the scheme, and 
he is now cantael Gubind up his report, which will shortly 
be laid before the Harbour Board, along with — for 
extending the harbour so as to embrace the Beaton Rocks. 


Institution of Engineers.—The second general awry of 
the Institution of Doghntes and Shipbuilders was held jast 
week—Mr. Robert Duncan, Port Glasgow, President, in the 
chair. Several gentlemen were elected as members of the 
Institution. A paper was read by Mr. F. G. M. Stoney, C.E., 
on “A New Form of Equilibrium Water Sluice or Stop 
Valve.” “The paper Was illustrated by large diagrams show- 
ing the construction of the valve, the author pointing out 
the various parts specially designed for enabling the valve 
to be easily worked when under pressure. A discussion 
of the paper followed, and a vote of thanks was awarded to 
Mr. Stoney. Mr. J. J. Coleman, F.C.S., then read a paper on 
“ Mineral Oil as a Lubricant for Machinery,” in which, after 
describing the refining of the crude mineral oil, he stated that 
this oil, as refined, was not found so suitable for machinery 
as sperm oil, but required special treatment to give it the 
necessary viscosity. Tables of results of experiments with 
the prepared oi) as applied to the axle-bearings of the 
engines of express trains were exhibited, which sbowed that 
a reduction in the heat due to friction was obtained by the 
use of dhis cil. Specimens of the crude oil and of its con- 


stituents as obtained in the process of refining were exhibited 
It was agreed that, as the subject was an 


to the members. 





important one, the discussion which followed should be 
carried to next general meeting. : 


The Telegraph “ Block” System —It will be somewhat 
satisfactory to the travelling public in Scotland to learn tha 
with a view to the prevention of collisions, the i 
Railway Company are taking the most active steps for a 
further extension of the telegraph “ block” system ; and it is 
by no means unlikely that it may be established throughout 

e whole of their passenger lines. 

Water Supply.—Dalry, in Ayrshire, and Galashiels, in 
Selkirkshire, are actively engaged in planning how to in- 
crease and improve their water supply. Mr. Leslie, C.E., 
Edinburgh, has been engaged to survey and report upon a 
scheme for Galashiels, and Mr. M‘Dermit, C.E., Ayr, upon 
that for Dalry. 








NOTES FROM SOUTH YORKSHIRE. 
Sugrrietp, Wednesday. 

The New Steel Works at Dronfield.—The new iron and 
steel works of Messrs. Wilson, Cammell, and Co., at Dron- 
field, near Sheffield, which have been in course of erection 
for several months past, are now in a forward state, and de- 
serve more than the passing allusions accorded to them from 
time to time in these notes. They have been erected chiefly 
for the manufacture of the Wilson and Cammell patent 
wheel for locomotives and general purposes—a wheel made 
from the solid ingot without either piercing or welding, in a 
peculiar manner. The works will also, when in full goin 
order, be able to turn out about 1000 tons of Bessemer stee 
per week, besides rails, tyres, crossings, switches, and the 
general production of large works of this description. The 
site purchased by the proprietor has a total area of nearly 
50 acres, of which some 26 acres is available for the erection 
of the various parts of the works. Every possible provision 
has been made to facilitate the production of the Bessemer 
steel. With this end in view, a “ charging” stage, about 
200 ft. in length, and 80 ft. in width, has been erected on a 
level with the railway sidings, ¢0 as to readily supply ma- 
terial to the fifteen “ cupolas’ for the Bessemer process. The 
Bessemer converting house is about 200 ft. in length, and 
40 ft. in width, and is being fitted up with ponderous 
wrought-iron convertors, three sets of powerful hydraulic 
cranes, side gearing, &¢., the engine house, 60 ft. by 30 by 
23, adjoins the converting house. Init are a vertical high- 
pressure steam engine, of 180 nominal horse power, for 
working the blowing apparatus connected with the 
Bessemer process, a pair of powerful pumping engines 
for the hydraulic purposes, and an “ accumulator,” 
or hydraulic cylinder, weighing some 20 tons. A 
large water tank is placed over this at an elevation 
of about 40 ft. The rail mill—a finely and commodi- 
ously designed shed—is 400 ft. by 180 ft. The iron pillars 
supporting its roof are all bolted into solid ashlar founda- 
tions, and the roof itself is carried on wrought-iron 
girders at a sufficient elevation so as to be healthy for the 
men, and quite out of their way when working. There 
are also planing, roll-turning, slotting, fitting, &c., shops. 
A range of eight two-flued boilers, 30 ft. in length and 7 ft. 
in height, supply steam for the engines. All the chimneys 
have & total elevation of 125 ft., are 20 ft. square at their 
bases, and are fitted with the most approved smoke-consuming 
appliances. A large reservoir is being constructed to afford 
a supply of water to the works. Adjoining the fitting, &c., 
shops are the offices, er | up a total length in that range 
of buildings of about 160 yards. The contract for all 
masonry is held by Foxton Brothers; chimneys, furnaces, 
&e., by Mr. John Rodgers; brickwork by Messrs. Clubley 
and Stringfellow; and the machinery from the most emi- 
nent makers. It is possible that the manufacture of 
Bessemer may be put in hand in two or three months 
hence, but the works will not be in full operation for some 
time to come. I believe Messrs. Flockton and Abbott, of 
Sheffield, have supplied the requisite architectural designs, 
the whole works being carried out as suggested by the ex- 
perience of Mr. Wilson, one of the proprietors. The establish- 
ment is well situate as to coal, iron ore, and other requisites, 
and there seems to be nothing wanting to insure a successful 
issue to the enterprising undertaking. 


A New Coal and Iron Works Company.—A company is in 
course of formation under the title of the Yorkshire and 
Derbyshire Coal and Iron Association, with the object pre- 
sumably of working an extensive coalfield on Lord Wharn- 
cliffe’s estates in the West Riding, and profitable beds of iron- 
stone in North Derbyshire. It is stated that the capital of the 
Company has all been subscribed privately. 


Proposed Monument to the Oaks Explosion Victims.—It 
is proposed to erect a monumentat Barnsley, or at the Oaks 
Colliery itself, of a suitable nature to the memory of the 
miners and volunteers who lost their lives in the lamentable 
explosion at the Oaks Culliery, in 1866, the movement is 
said to have the support of the South Yorkshire Miners’ Asso- 
ciation. 


Leeds Foremen Engineers’ Association.—The seventh 
annual dinner of this Association was held last week at the 
Great Northern Hotel. Mr. .Kitson, in responding for the 
employers, expressed satisfaction at the cordial co-operation 
of those present, and described Leeds as possessing facilities 
such as the best mineral in the kingdom, railway accommo- 
dation &c., calculated to secure great good fortune to the trades 
in which they were engaged. 


Puddlers’ Meeting at Parkgate-—On Monday a meeting 
of puddlers was held at Parkgate to discuss several working 
questions and to appoint a delegate to represent them at the 
birmingham Conference. Mr. June was selected for the latter 
post. Themen say they desire to work 112 ib. to the hundred 
weight instead of 120 as at present, and complain that they 
have to work 12 or 13 hours per day very frequently, instead 
of 10, often owing to their being supplied with an insufficient 





quantity of materia] in the morning. 





Railway Schemes in West Yorkshire—Parli 
notice is given of a Bill for a proposed railway to be 


il 


from Crossgates, by way of Garforth, " Allerton 
to Castleford. The has originated withthe cia 
landowners and coal and ite main object will be 


to open up a large coalfield, now only partially worked. A 
new line is in course consirndilon from Shapley to Clayton 
West and Skelmanthorpe. Its chief feature is a tunnel of 
about 500 yards through the solid rock at Shelley Wood~ 


house. 


FOREIGN AND COLONIAL NOTES. 

A Chicago Orystal Palace.—Chicago is to have a vast 
erystal palace in which an exhibition is to be held in October, 
1873. The dimensions of the building, according to plans 
which have been submitted, will be as follows:—Length, 
600 ft.; breadth, 100ft. There will be a central 
250 ft. long. The height will be 80 ft., with a dome over the 
principal entrance over 100 ft. high. A floral garden will 
surround the building. 


Belgian Ooal.—The exportation of coal from Belgium has 
agg p> Ayn prema this year, having amounted, to August 31st 
to 8,060,000 tons, as sat with 2,103,000 tons in the 
corresponding period of 1871. The augmentation observable 
in this years figures is attributable to the revival of the 
French d, which absorbed 2,800,000 tons in the first 
eight months of this year, as com with 1,834,000 tons 
in the corresponding period of 1871. 


British Columbian Navigations.—The Canadian Public 
Works Department has entered upon the execution of some 
improvements in the inland navigation of British Columbia, 
for which provision was made in the last session of the Do- 
minion Parliament. Tenders have been accepted for blasting 
and removing a rocky island in Fraser river near Fort Hope, 
known as Port Sister. 


The Belgian Iron Trade.—The exports of iron from Bel- 
gium in .the first eight months of this year, amounted to 
192,400 tons, as compared with 165,396 tons in the corre- 
sponding period of 1871. The exports of August were, how- 
ever, only 25,000 tons, as com with 28,000 tons in 
August, 1871. Belgium exported 16,000 tons of iron to the 
United States in the first eight months of this year, as com- 
pared with 7000 tons in the corresponding period of 1871. 


Canadian Railways.—The Canada Air Line has reached 
Simeoe. The report of Mr. Seymour, the engineer-in-chief 
of the North Shore Railway, gives the total length of the 
line at 158 miles. It is further stated to be the intention of 
the contractors to commence laying the track at Quebec as 
early next pring as the rails can received, and to open 
the road to Three Rivers as carly next season as guastionble. 


Canadian Public Works.—A deputation from Toronto and 
Hamilton has had an interview with the Canadian Minister 
of Public Works, to urge on him the construction of a rail- 
way from Thunder Bay to Fort Garry, to be a branch of the 
Great Canadian Pacific line. Bonuses have been voted in 
aid of a concern called the Credit Valley Railway to the 
extent of 145,000 dollars. 


The Amazon.—A survey is now being carried on of the 
Amazon at the expense of the Brazilian Government. On 
the one hand British enterprise has taken up steam naviga- 
tion on the Amazon, long carried on by a Brazilian company, 
and on the other hand Americans are penetrating the rivers 
Madeira and Mamoré, to open up steam communication 
with the interior of Bolivia. 


Argentine Matters.—The traffic of the Central Argentine 
Railway has increased this year to the extent of 14 per cent. 
and the guarantee of interest at the rate of 7 per cent. per 
annum, given by the Argentine Government, has been nearly 
covered. Machines for manufacturing beetroot into sugar 
in the Argentine Republic have oneal ext. They are to be 
used in the Alexandra Colony, on the banks of the Tavier 
river in the Gran Chaco. 


Railways in the Argentine Republic.—The railway Bills 
recently passed by the Argentine Con embrace an ex- 
tent of some 1600 miles, one line extending across the Andes 
to form a junction with the railways of Chili, others to open 
up communication with the northern and western provinces 
of the Republic. All the lines are to be constructed upon 
a narrow gauge, with a guarantee of 7 per cent. upon a 
certain stipul cost per mile, and under Government 
supervision. 

Eastern of France Railway.—The directors of this under- 
taking have appointed M. Jacquien, engineer of Ponts et 
Chaussées, manager, in succession to M. Sauvage, deceased 











M. Jaequien has for some time been associated with the 
system as superintendent of the traffic. 

New Zealand Railways.—Measures are being taken for 
the construction of a line to the Malvern Ilills, so as to 


render certain coal deposits available for use. The earth- 
works of the Kaipara Railway, in the i of Auckland 
have been completed. Most of the sleepers were also ready 
for laying at the last dates. 


Coal in Virginia.—The completion of the Chesapeake and 
Ohio Railway 1s expected to open up millions of tons of Vir- 
ginian coal between Big Sewell Mountain and Charleston. 
The amount of coal available from West Virginia is incaleu- 
Jabl H large, suflicient, indeed, to supply the western markets 
for 1000 years to come. 








Tus Improven Woop Pavement Company.—We notice 
the prospectus of a new company under the above title, with 
& proposed capital of 200,000/., divided into 101. shares, for 
the purpose of acquiring and working and certain patents 
for an improved form of wooden paving, euch as has been laid 
down in the Strand and other parts of London, as well as in 
several provincial and Continental towns with considerable 
success. 
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TELEMETERS. 
(Continued from page 386. 


Tue Télémétre de Peche is an on UE of the 
first class in so far that it is worked by means of a 
In its construction 
it involves the principles of both double reflection 


base measured on the ground. 


and refraction. A general description of this in- 
strument will be found in a pamphlet published in 


Paris in 1868, bearing the title of ‘‘ A Notice” by 


the (then) Capitaine d'Artillerie A. Gautier, In- 
spector of Imperial Studies, Polytechnic School. 
The following extract contains a description of the 


principle upon which the instrument works. 
Cc 
\ 
Fic32 
/ 
/ 
\D 
sp ie ae. B 


‘Let AC, Fig. 32, represent the range or dis- 
tance to be measured, assume a base, A B, and com- 
plete the triangle, A B ¢ let M be a point taken 
somewhere on the line of the base produced. The 
triangle can evidently be determined, the two angles 
MAC. MBC, and the base A B being known. 

‘‘ The difference of these two angles is evidently 
equal to the vertical angle, C, of the triangle, and 
if the triangle is rectangular at B we shall have 


exactly 
ac=45 
sin U 
‘‘ Tf the angle, B, differs only slightly from a right 
AN ROE SBS FREE 
angle the expression . will represent a close ap- 
Bil 


proximation to the true value of the side AC. 
‘* For example, from the point A let fall the per- 


pendicular A D on BC, 
T 
A> —aB. AD=AB,cosBAD 
cos b AD 
AT 3 
ac=4P_ 48... 84D 
sin ( sin C 
which may be expressed thus, 
3 3 AB 
AC AB Al + AB os BAD; 
sin C enC snvU 
AC ‘B AB i _oos BAD); 
8: sin C 
now, from the table of natural sines and tangents 
we have 
Cos 2° 30'= 0.999 1—eos 2° 30'—0.001 
Cos 3° 40/=0,998 1 —cos 3° 40’=0.002 
Cos 4° 25'=0.997 1—cos 4° 25'— 0.003 


Cos 8° 0.9903 1—cos 8° <0.01 
‘The direction of the base may, therefore, vary 
within sufficiently extended limits, and still the 


> 
expression AB vill not differ sensibly from the 
sin U 


required value. 


AB 


‘¢ The second term of the expression — vs (1 — cos} 
sin 


B AD) may be easily applied as a correction when 
the angle of deviation of the line of direction, B M, 
from the perpendicular, AD, is known; but such 
a correction will be hardly ever found necessary, 
as from the construction of the instrument the above 
angle cannot exceed § degrees. 





c 
Fic 33 
™/ 
/ 
C tes 9 
/ \ A 
y - wa 


‘Such is the principle of geometry upon which the 
solution furnished by the telemeter depends. [f 


we suppose two vertical mirrors, mm’ Fig. 33, 


flectors, the angle, C’ A C, will be exactly double the 
anlge of inclination of the reflectors, 
‘* Suppose the reflectors to be thus disposed at the 


other, then the eye of an observer placed at o will 
see the image of the point C, after double reflection 
in the direction oC’ ; and if the plane of sight is 
perpendicular to the line of intersection of the re- 


—— 
the two reflectors may be varied within certain 
limits, by subjecting one of them to the action of 
a screw, the head of which is exterior to the cylin- 
drical case of the instrument. 

‘The change thus effected in the position of the 
movable reflector will enable us to bring the point, 





C, in coincidence with the point, M, in the required 
FIC.36, 





the direction A C’; then transport the reflectors 
c 





| 
| 


| 
| 











without changing their angle to a point, B, in the 
| direction of the line, MA, produced. 
then see the image of the point, C, in C”, so that 


The directions BC” and BM forming thus an 
angle equal to the vertical angle, C, of the triangle, 
ABC, it will now be easy to conceive that the 
value of _ 7, may be determined by deflecting the 
sin 

line of direction of the image, M, so as to make the 
image coincide with the point, M’, in the direction 
BC". 

‘“« Instead of observing the reflected image of the 
the point C, that point may be observed directly ; 
we shall then see in the direction of the above 
point, the reflected image, M‘, Fig. 35, of the 





C Ic 
| . 
| M 
Fic3s 
P } ’ 
' iM 
| 
oy | 
B/ Au M 


assumed point, M. Transporting the reflectors 
without changing the angle of inclination to the 
point B, in the direction of the line M A produced, 
the reflected image of the point, M, will appear 
in the direction, B Mv parallel to A M’, the former 
direction, and B C, that of the objective point, will 
form an angle equal to the vertical angle C of the 


triangle AC B. So that the factor _ can still be 
sin 


determined by deflecting the line of direction of 
the point C, so as to bring that point to coincide 
with C’ in the direction B M’. 
‘* The instrument may be described briefly as | 
follows: 
‘‘ The reflectors are disposed within a small cylin- | 
drical tube, Fig. 36, making with each other an | 





i 
| 





placed so as to form some given angle with each 


angle of about 45 deg. ; the angle of inclination of 





point A, Fig. 34, and let M be some fixed point in | 


We shall | 


the angle, C” B C, shall be equal to the angle C’AC, | 





direction. Behind the reflectors a refracting prism 
(the movement of which modifies the direction of 
the image of the object, M, seen through the prism) 
is attached within a ring turning upon the tube 
enclosing the instrument. 





«To the anterior portion of the instrument a small 
telescope is attached, and the observer can bring 
into the field of view at the same time the objects 
directly in front, and those which are to his right— 
the former through the prism and over the edge of 
one of the reflectors, the latter by double reflection. 

‘‘ By means of the movable ring a rotatory motion 
is given to the prism, amounting to the semicircle, 
producing a corresponding deflection to the left, 
amounting to 3°. 

‘‘ The ring is graduated, which, in connexion with 


| a fixed index on the body of the instrument, re- 





gisters the values of — u , corresponding to the 
sin C 


| degrees of rotation effected ; the graduations are in 
| a deacending scale from infinity to 20, commencing 


from the initial position of the prism.” 
‘* Having attached the telemeter to its case (as 


| shown in the perspective sketch) which is con- 
| structed so as to serve as a vertical handle, the 


movable ring is turned back to the stop, in a 


| direction contrary to the graduations, which brings 
| the word ‘infini’ to correspond with the fixed index, 
| and places the prism in its initial position. 


It must 
next be ascertained by means of a small window or 
opening in the instrument, if the movable reflector 
is in its mean position, which is indicated by a fixed 
mark. The telemeter is then adjusted for the 
operation, which may be effected in different ways.” 

Working with an arbitrarily assumed . 

“Placing ourselves at A (Fig. 34), so that the 
object, the distance of which we wish to ascertain, 
shall be on our right hand, we can then easily bring 
the image of the object into the field of view by the 
double reflection of the mirrors; we then select some 
well-defined object, situated somewhere on the line 
of sight, which we will call the natural signal 
Cae naturel). We then bring the two im 

and C, into coincidence, by means of the milled 
head of the screw acting upon the movable reflector 
This being effected, we move to B on the line of 
direction of the natural signal. It will be evident 
that at this point the two images will no longer be 


| in coincidence, that of the object having the appear- 


ance of having been moved to the left; we re-esta- 
blish the coincidence by producing a corresponding 
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displacement of the refracted image of the natural 
signal by means of a rotatory movement given to 
the prism. We then find opposite to the fixed 


index the factor ,» Which multiplied by the base, 
sin 

gives the required distance. A base of 20 metres is 
sufficient for the measurement of a distance under 
1000 metres; for greater distances a base of from 
40 to 50 metres will be necessary.” 
Operating with a proportional base. 

Instead of employing a known base, we may 
assume some given factor on the movable ring, 
and then find a base proportional to the distance 
by retiring along the line of direction, M A, until 
the coincidence of the images is re-established. By 
this means the error in the readings on the move- 
able ring is eliminated.” 

The inventor states in a note that for the sake of 
explanation, it has been supposed that the object, 
the distance of which is required, is situated to the 
right of the observer, the direct observation being 
towards the natural signal ; but it will be evident 
that the operation may be reversed, by observing 
the object directly. 

In note 1 at the end of the pamphlet we also find 
the following : 

‘In this notice, we have for the sake of brevity, 
supposed, that when an object is observed through 
the prism in its initial position, the object is actually 
seen in the true direction. The instrument might in 
fact have been constructed so that the refraction 
from the priam in its initial position should be 
vertical ; but in order to double the rotation of the 
ring corresponding to the total deviation, we have 
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preferred establishing the initial position of the 
prism at the point where the refraction produces 
the greatest deviation towards the right. 

‘ ‘This arrangement does not in any way alter the 
exactness of the result, since the primitive deviation 
of the prism affects equally the observation at both 
stations, and disappears in the difference of the 
observed angles ; this may be illustrated as follows : 





mi 

‘* Let, M, Fig. 37 be the signal observed from the 
point, A, through the prism, the latter being in its 
initial position, the image refracted to the right will 
appear in the direction A m, and itis with C’ in that 
direction that the image of the point, C, will be 
brought into coincidence by means of the movable re- 
flector, If we then transport the instrument without 


altering the position of the reflectors to the point, B, 
in the direction of the line, M A, produced, the image 
of the point C will appear at C”, and the lines of 
direction AC’ and BC” will form an angle equal 
to the vertical angle C, but the image of the signal 
will now appear in the direction bm’ parallel to 
A m, therefore, in order to bring the image to M in 
the direction B C’ a displacement must be effected 
equivalent to the vertical angle at C.” 

The reflector a (Fig. 36) is attached to a movable 
plate 4, to which a slight rotatory movement is given 
by means of the screw ¢c, the spring shown in the 
figure surrounding the screw is apparently only for 
the purpose of counteracting what is technically 
called the ‘‘back lash,” or in other words, to pro- 
duce an immediate action of the plate corresponding 
to the slightest turn of the screw. 

The action of the small refracting prism, both 
optical and mechanical, is rather complicated, and 
must be treated a little more in detail. 

(To be continued.) 


Amepzicay Patents.—The American Commissioner of Pa- 
tents has just made his annual report to the Secretary of the 


Interior. From this report it appears that during the year 
ending June 30, 1872, there were 19 587 applications for 
patexts, including re-issues and designs; 254 applications 
for extensions; and 589 applications for trade marks. There 
were 13,620 patents issued, and 233 extensions, and 556 cer- 
tificates of trade marks were granted. There were 3100 
caveats filed. The fees from all sources amounted to 700,955 
dollars, and the expenditure of the year was 623,554 dollars, 
leaving a balance of 77,401 dollars. The Commissioner of 
Patents urges the importance of separating the Patent Office 
from the luterior Department, as higher qualifications are 
required upon the part of the employés, and as the work is 
different from that of other American Government bureaux. 
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MESSRS. BROTHERHOOD AND HARDINGHAM’S THREE-CYLINDER ENGINE. 





THE SMITHFIELD CLUB SHOW. 


other class of engineering manufacturers, a competition 
hich is fostered by the shows of the Royal Agricultural 


wi is 

and other societies, and which has undoubtedly exercised a 
most beneficial influence on the t of agricultural 
engineering; and it is natural, that under these 


circumstances but few important shows should be held 
without being marked by the introduction of novelties or 
improvements of greater or less value. The inducement to 
bring out such improvements, on the part of any manu- 
facturer, however, may be said to exist almost in an inverse 
ratio to the number of orders on hand, and hence it is that 
hen makers are busy the shows of the Smithfield Club 
and the kindred societies become proportionately uninterest- 
ing. It is thus that the busy state in which our agricul- 
tural workshops have been for some time past, although 
eminently satisfactory from an £. s. d. point of view, has 
led manufacturers to devote their attention to increasing 
their means of production rather than to bringing out new 
designs of machinery, and as a consequence we find at 
Islington a collection of engines and implements which, 
although representing fairly the practice of the various lead- 
ing makers, includes but few matters requiring special notice 
at our hands. 

Taking steam cultivating machinery, for example, we find 
Messrs. John Fowler and Co., exhibiting nothing new, but 
merely represented by a couple of well-finished engines and 
some cultivators, all of their ordinary patterns, which have 
already made their reputations in the world; while Messrs. 
Aveling and Porter do not show steam ploughing tackle at 
. but rd represented by one of their workmanlike 10- 

orse traction engines and a wagon belonging to it. This 
engine is of Messrs. Aveling and Porter's tout pattern, but 
we noticed several minor alterations in matters of detail, all 
tending to still further improve what has long been a most 
excellent design. 
Messrs.3J, and F. Howard, of Bedford, show a single- 
drum steam ploughing engine, which differs materially in 
several respects from the engines exhibited by the firm on 
former occasions. This engine has a boiler‘of the ordinary 
locomotive type, but with a somewhat short barrel of large 
diameter, the smokebox end of this boiler resting on the 
fore-wheels of the engine in the usual way. The hind part 
of the engine is formed by a pair of very deep side frame 
plates, rivetted to suitable angle pieces, which are in their 
turn rivetted to the side plates of the firebox casing. For 
the lower portion of their depth these side plates form the 
sides of the tank, which is situated beneath the footplate, 
while above that level they serve for the attachment of the 
engine proper, and for carrying the plummer blocks which 
support the shaft driving the winding drum, this dram 
being arranged at the rear of the engine. The engine proper 
is placed on the footplate by the side of the driver, the 
cylinder being at the rear end, and the arrangement being 
in fact similar in many respects to that adopted by Messrs. 
Howard in their engines exhibited at Wolverhampton. The 
clutches for actuating the road and winding gear are con- 
veniently arranged, and altogether we have no doubt, from 
an inspection of the engine, that much trouble has been 
taken in designing an arrangement which should keep the 
working parts distinct from the boiler, and at the same 
time give them sufficient support ; but we nevertheless fear 
that no such arrangement, in which a long length of steam- 
pipe is rendered necessary, and the cylinder unfavourably 
placed for being supplied with dry steam and for being pro- 
tected by a steam jacket, can ever compete favourably, as 
regards economy of working, with engines of the ordinary 
type with the cylinder placed on the boiler. 
Messrs. Howard also exhibit a new form of turning 
cultivator, intended to cultivate the headlands in the act of 
turning. In this implement the axle of the main carrying 
wheels is furnished at each end with a radial arm, each of 
these arms carrying at its end a small tine and a circular 
foot some 10 in. or 12 in. in diameter. When the implement 
is being hauled across the field, the radial arms just men- 
tioned trail bebind the wheels, the tines with which they are 
provided keeping the feet clear of the ground. As soon 
as the pull comes upon the tail rope, however, the imple- 
ment is first pulled back a short distance, and the tines 
at the ends of the radial arms then entering the ground until 
stopped by the feet, the implement is raised upon the latter 
with its cultivating tines clear of the ground, check chains 
preventing the arms from moving further when they have 
assumed a vertical position. The continued pull of the tail 
rope, which is led ree ey recmeb tn implement, tends to 
turn the latter on one of the supporting arms as a centre, and 
in so doing the other side of the implement of course 
moves forward, a movement which causes the radial arm 
on that side to double back, — sd ~~ . . 

fall, and bringing some of the va tines in 

he cultivating the headland, while the turn is being 
made. The arr t is ingenious, and we hope some 


actical working. While speaking of Messrs, Howard's 
vxhibite, we should mention that they showed a sample 
section of their safety boiler of the horizontal tube type, 





which they are now adopting in nearly all cases. 
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Another novelty in the way of an implement for steam 
cultivation which is shown at the Agricultural Hall is a 
self-moving anchor, intended for use with roundabout tackle, 
which is exhibited by the inventor, Mr. John Greenslade, of 
Southminster, Maldon. We shall probably give an en 
graving of this anchor in an early number, but m anwhile 
It consists of a wooden frame, 


we may describe it briefly. 
provided with four disc wheels like an ordinary travelling 
anchor, and carrying, in addition to the rope pulley, &c., a 
strong transverse axis carrying the set of tines by which 
the onward movement of the anchor is resisted. So long as 
it is the hauling rope which is passing over the rope pulley, 
or, in other words, so long as the implement is being hauled 
towards the anchor, the tines remain stationary ; but on the 
man in charge of the implement arriving at the anchor, he, 
by merely pulling a line, throws a simple elevating arrange 

ment into gear, the effect being that as the slack rope runs 
back over the pulley, turning the latter with it, the tines, 
which previously stopped the forward motion of the anchor, 
are raised clear of the ground, and held there by a catch. 
On the pull next coming on the rope the anchor is hauled 
forward until, by the action of a pin wheel driven from one 
of the carrying wheels, the catch which holds up the tines 
is pulled back, and the tines dropped so as to take hold of 
the ground, and arrest the anchor, The distance which the 
anchor will move forward before this takes place can be 
readily adjusted by simply sbifting the position of the pin 
in the pin wheel. Altogether, the arrangement is one which 
has been worked out with much ingenuity, and we regard it 
as possessing considerable promise. 

The india-rubber tyred wheels for traction engines, which 
formed such prominent features at the last two Smithfield 
Shows, putin no appearance on the present occasion, and in 
fact the furore for engines with such wheels appears to have 
died a natural death, as we confidently expected it would 
do. There is, however, one engine with spring tyres in the 
present show, namely, a “ general purpose farm engine,” 
exhibited at the stand of Messrs. Robey and Co., of Lin- 
coln, where its rough appearance to contrast 
strongly with the other well-finished work shown by that 
firm. Inasmuch, however, as the engine has been at work, 
and as some of its roughness may be due to wear and tear, 
it will not be fair to criticise it too closely. The engine of 
of which we are speaking is fitted with Mr. Mackinder’s 
spring wheels, of which we expressed an unfavourable 
opinion last year, and which éven the fact of their having 
worked for some months on the engine exhibited, cannot 
induce us to regard with favour. In Mr. Mackinder’s wheel 
the desired elasticity is obtained by the employment of a 
number of ordinary laminated springs, which are arranged 
around the wheel at short intervals transversely to the tyre. 
These springs abut against movable shoes, which are held 
in position by fixed shoes placed between them. As 
said last year much ingenuity has been expended on th 
details of the wheel, but we are compelled to regard this 
ingenuity as misplaced. 


causes it 


we 


Turning now to portable engines, we find that Messrs 
Clayton and Shuttleworth, as usual, show at their stand an 
example of the high class workmanship which can be turned 
out at Stamp End, the specimen this year being a magnui- 


ficently finished 16-horse horizontal fixed engine of the 


in free communication with the steam jacket, so that as 
steam is got up, the stay is heated and expands with the 
boiler. To prevent loss of heat by condensation, the stay is 
protected by wrapping of cord, which in its turn is covered 
by a brass tube forming a neat casing. Our engray ing on 
page 403 shows this arrangement. We notice also that in 
the engine we are describing the pump is fixed to a prolonga- 
tion of the foot of the plum mer-block brackets, instead of 
to the boiler as usual, and it can thus be detached without 
disturbing the lagging, while the strain due to the working 
of the pump is directly resisted by the bracket. There are 
some other features about the engine worthy of notice, such 
as a new form of stop-valve, the construction of which will 
be readily understood by the engraving which we give on 





page 403, a neat arrangement of the feed-heating pipe 
leading from the exhaust, &c.; but inasmuch as we shall 


probably illustrate the engine fully in an early number, we 
shall not dwell upon these points here. We may mention, 
how that Messrs. Ruston have discarded the 
base for the chimney, which has for so many years formed 
a distinguishing—although perhaps not a handsome— 
feature of their e We likewise notice that Messrs. 
Ruston, Proctor and Co., have commenced steam jacketting 
the cylinders of their horizontal fixed engines, which is de- 
cidedly a step in the right direction, while we should remark 
also that both the portable and fixed engines at their stand 
are fitted with Mr. Jeremiah Head’s approximate paraboli 
governor—a governor of which we have had occasion to 


ver, square 






gines. 


speak favourably on former occasions. The workmanship 
of the portable engine of which we have just spoken is ex 
cellent, as is also that of Messrs. Ruston, Proctor, and Co.'s 
other exhibits. 

Messrs. E. R, and F. Turne 
engine of the same construction as that which they entered 
for the competition at Cardiff, and of which we published 
an engraving on page 39 of the present volume. 
ettgine, it will be remembered, is fitted with Messrs. Hart 
nell and Guthrie's side frames, and with their ingenious and 
very efficient governor, of which we have on several occa 
sions spoken in this journal. We this week give on page 
406 an engraving and detailed description of this governor, 
as applied to the particular engine of which we are speak- 
ing, and we need not therefore give further particulars of it 
here. We should add, however, that Messrs. Turner's 
engine, with its piston slide valves, side frames, and power- 
ful governor, is of an exceedingly good type, well adapted 
for w high speeds, and calculated to give very 
economical results. 

Amongst the portable engines exhibited by other makers 
we have remarked no novel feature requiring notice. 
Messrs. Marshall, Sons, and Co., are represented by two 
well-finished pertable engines of their ordinary types, as 
are also Messrs. Ransomes, Sims, and Head, while Messrs. 
Tuxford, Messra. Brown and May, Messrs. Holmes, Messrs 
Tasker, Messrs. Messrs. Wallis and Steevens, 
Messrs. Hornsby, and Messrs. Garrett, all of whom are ex 
utterns. Neither 


es and boilers, 


r, of Ipswich, show a portable 


his 





rking at 





Gibbons, 


hibitors, likewise adhere to their ordinary ps 
did we notice anything new in vertical engir 





although we must mention that Mr. Vaughan Pendred’s 

nozzle” boiler makes its first appearance at the Smithfield 
rt 

Show at the stand of the Reading Iron Works Company, 
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general construction as the 8-horse engines which Messrs. 
Clayton and Shattleworth have exhibited at Smithfield on 
former occasions. The details show the same taste and skill 
which always distinguish the produ 
as a specimen of the perfection of fitting and machine work 
the engine cannot fail to excite the admiration of all me 
chanical engineers who examine it. We notice that the two 
portable engines exhibited by Mesars. Clayton and Shuttle 
worth are both fitted with the 
iron brackets for carrying the crankshaft, and stays between 
these brackets and the cylinder, of which we 
spoken in this journal. q 
of Measrs. Clayton and Shuttleworth's ordinary patterns. 

The makers whose exhibits show the ‘ 
tion from their previous practice, are Mesars 
Proctor, and Co., af Lincoln. The portable engine shown 
by this firm includes several novelties of detail. Thus, in the 
first place, we find that Messrs. Ruston, Proctor, and Co., 
like some of the other makers, are providing astay between 
the cylinder and the crankshaft plummer-block, for the pur- 
pose of relieving the boiler of the strain due to the working 
of, the engine; but instead of providing sliding plummer- 
blocks or flexible brackets, in order to allow of the free ex- 
pansion and contraction of the boiler, they have resorted to 
the novel expedient of employing stays which will expand 
and contract in the same way as the boiler itself. In other 
werks they have connected the cylinder and crankshaft 
plummer-block by a tubular stay, the interior of which is 


tions of this firm, while 


arrangement of wrought 
have already 
In other respects, these engines are 
greatest modifica 


Ruston, 
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while we must spare a word of praise for the excellently 
finished vertical engine which Messrs. Davey, Paxman, and 
Co. show in connexion with their well-known boiler in one 


of the hall, a position which is very far from being 








so good a one as the exhibit deserves. 

Regarding thrashing machines we have little to say, as 
the makers all seem inclined to rest f 2 present content 
with their labours at Cardiff. We, however, remarked two 
new features in the machines exhibited by Messrs. Nalder 
and Nalder, of Wantag respecting which we may say a 
few words. The first of these is an arrangement of truss 
rods for st g the framing both longitudinally and 





transversely as shown by the annexed Fig. 1 and 2, From the 
latter it will be seen that the truss rods, A A, applied to 
the side frames are in tension, that light bars are suffi 
cient to give a very material increase of stiffness, while 
transverse truss bars, B B, are disposed just over the hind 
wheels, so as to relieve the frames of lateral strain or twist. 
The other new feature in Messrs. Nalder and Nalder’s ma- 
chines is the chaff baggings arrangement shown by the Figs. 
8and4. With this arrangement no extra blower is employed, 
the chaff being blown direct by the first blower, E, into the 
bag, A, which is supported by suitable books, travelling on 
a sliding frame, C. When filled this bag can be pushed 
on one side of the position, D, to make room for the empty 
bag, B, and The arrangement is a simple and con- 
venient one. 

Jn the gallery of the Hall we notice that Messrs. Richmond 


80 


50 On, 








and Chandler, of Salford, Manchester, amongst a large 
collection of these well-known chaff machines, show seme 
with a new form of adjustable mouthpiece which is worthy 
of attention. The surface of the mouthpiece (where the 
knives cut against) is made of steel, and this has the ad- 
vantage of presenting the same smooth edge_as long as the 
machine lasts; the knives also are kept sharper on the steel 
face than when cutting against cast iron. ‘There is also an 
expanding jaw to the mouthpiece, which jaw is hinged to 
the axle of the upper tooth roller, aud is pressed down by a 
hand screw, so as to securely hold the material being cut, 
while admitting of considerable alteration, according to the 
natare of the acted upon, A travelling web 
is introduced in place of the ordinary bed of the feeding box, 
which is a material help to the attendant, particularly in 
the larger machines, relieving him of the labour of pulling 
the hay or straw forward and allowing him to concentrat« 
his entire attention on the feed. <A handle is placed at the 
side of the machine by which two lengths of cut are ob- 
tained, and the same handle acts upon a stop motion to 
arrest the rollers at any moment. We give an engraving 
of this machine on page 406 of the present number. The 
same firm also show amongst their other exhibits a good 
arrangement of steaming apparatus for cooking roots, &c, 
Mr. H. R. Marsden, of Leeds, is represented this year by 
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the teeth are shallower, with a new form of “ cubing” jaw 
i ‘ 


which Mr. Marsden has lately introduced for breaking 
road metal The 
accompanied by som 
materials which have 


spoken, 18 


: 
samples of finely crushed 


model of which we have above 


excellent 


been treated in the machine. 








Messrs. Brotherhood and Hardingham, whose stand at 
these shows is always worthy of notice, have a novelty this 
year in the shape of the very simple type of three-cylinder 
engine which we illustrate on page 403. In this engine, 


three cylinders are disposed round the « rankshaft at 
angle of 120 deg. to each other, each cylinder | pro 
vided with a deep but light piston from wh a connect- 


an 


e1ng 








ing rod is led to the crank, common to ali. One of the con 
necting rods has a single eye at the'crank end, while 
the two other rods are forked at that end, the fork of the 
one being wide enough to take hold of the pin outside the 
other, so that the centre lines of the rods are all in the same 


lane. ‘The cylinders are all open at their inner ends, 
. ’ 


when the engine is at work the steam from the boiler has free 
access to the central space, so that it tends to force the three 
pistons outwards uniformly. The admission of the steam 
to, and its release from the outer ends of these three cylinder 
is effected by a single revolving slide valve of the sam 
type as that used by Messrs Brotherhood and Hardingham 
in their well-known “ paragon” pump. This valve work 
ntral chamber, as shown 


and 


against a face at one side of the c 
in our engraving, being carried round with the crankshaft. 
As there is necessarily some throttling in the steam pas- 
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sages, particularly when the engine is running fast, the 
pressure of the steam at the outer ends of the cylinders 
never equals that in the central chamber, and hence the 
pistons are always forced outwards, the strain upon the con- 
necting rods being always a tensile one, but varying in 
amount according to whether the steam is being admitted to 
or exhausted from the outer ends of the’ eylinders,. In the 
engine shown in our engraving, the direction of motion 
would be that indicated by the arrow, the cylinders A and 
C being exhausting, and that marked B being receiving 
steam, - The steam inlet is at D, all sjeam for the supply of 
the cylinders passing through the central chamber ; while 
the exhaust nozale is at E, in a line with the crankshaft. 
Owing to the strain on the connecting reds and joints 
being always in ove direction, there is no back-lash, and it 
is possible to rua the engine at extraordinarily high speeds 
without inconvenience ; in fact, the makers state that they 
have run it at ever 2000 revolutions per mivute without 
experiencing any difficulty even with the joints of the rods 
Of course, if the connect- 
ing reds were subjected to an alternate pull and thrust, and 
if reciprocating slide valves (with the consequently alter- 
nating strains on the eccentric rods) were employed, this 
result would be im] after a little wear had taken 
place. As it is the engine is well adapted for driving fans, 
centrifugal pumps, &c., and similar machinery requiring high 


purposely made very loose fits. 


} 
ssible 


speeds, and for sach purposes it appears to us far superior 
to any rotary engine which have yet seen. Messrs. 
Brotherhood aod Hardingham are applying this engine to 
driving Messrs. Boulton and Imray’s helical pump, already 
described in our pages, and the arrangement they employ is 
a very neat one. The makers are also, we believe, con- 


templating the constraction of this class of engine in larger 
sizes for general purposes. We notice also that Messrs. 
Brotherhood and Hardingham haye modified their paragon 
steam pump by making it double-acting on the bucket and 
plunger prineiple. This is a decided improvement. We 

y add that the inship of Messrs. Brotherhood and 
Hardingham's ex! xcellent. 

We have now completed our survey of the Agricultural 
Hall, and believe, noticed the principal 
novelties which it Taken as a whole, the show 
cannot be said to be one possessing great engineering interest; 
1 by many new inventions or 
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we have, we 


but if it is not distinguishe 
improvements of importance, we have, on the other hand, 
the pleasure of recording that it contains fewer specimens of 


engineering monstrosities in the form of so-called “ cheap” 
engines than any Smithfield show we have had to notice 


fur some years past. 
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ntinued from page 382.) 
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Tux construction of the iron gates for the large locks is 
shown on page 402, from which it will be seen that each 
wing lar, with rounded corners, the outer and 
d so that the outer surface of the two 
wings, when they are forms a continuous curve. 
The wings of the gates are a little over 32.8 ft. long, with 
a thickness at the mitre-post and heel-post of 23.6 in.; 
in the middle of 31.64 in. The interior forms a hollow 
space, divided horizontally at a height of 1.64 ft. below 
A. P.—that is to say, at the height of the normal level 
canal into two parts. By partially filling 


is rectancu 


long side being curve 


closed, 


of the water in th 


the lower space with water, the opening of the gates can 
be regulated in such a manner that no great strain is put 


upon the pins and the collars, 
The framing of the gate is made of plate and angle-iron 


in such a manner that horizontal frames, each provided with 





six cross ribs, at distances of 2.62 ft. below, and 2.96ft. 
above the normal level of water correspond with the cross- 
pieces of the framing of the ordinary gates, and these cross 
ribs are connected with each other, as will bs seen from the 
section, by vertical angle-irons and gussets. Strong ribs 
running vertically inside along the two ends of the wing of 
the gates correspond each with the mitre and heel-post. 
The covering consists of sheet iron, the joints cf which do 
not overlap each other, but are butt joints covered by strips, 
rivetted to the inner angle-irons. Additional diagonal 
nds are placed over these joint-plates at the upper part of 
the wing. 


As in the new locks at Boulogne, the ironwork of the 
gates is entirely independent cf the masonry of the locks, the 





packing between the joints being made everywhere with 
wood. For this purpose pieces of timber are fastened to 
the covering of sheet iron where the gate touches the sills 
and the hollow quoins. Projections in the stone work corre 

spond with these pieces of timber which press against the 
former when the gates are closed. Vertical pieces of timber 
are fastened in a similar manner at both ends of the wings; 
one piece along the | of contact of the gates when closed, 
and another piece s ed that the lateral pressure of 
the gates is transferred upon the stonework. This pressure 
is taken up by stones projecting from the hollow quoin op 

posite the main crosspieces of the gate framing. The 


vertical turning axis, however, is placed eccentric in such 

timber framing described above is re- 
lieved when the wing is opened. The gates are not pro- 
vided with supporting rollers; they are, however, when 
open, secured at their free ends by means of a vertical screw- 
spindle, which passes through the whole height of the 
gate, and which can be regulated at the top by a lever. 
This arrangement is not shown in the drawing, neither are 


& manner that the 


the details of the collar or of the turning pin, the bearing 
of which is in the wing of the gate. The filling of the 
lock chamber is effected by ordinary sluice gates, of which 
each wiog has two, directly below the normal level of water, 
whilst no admission channels are made in the walls of the 
locks, 

In May, 1871, the construction was completed with the 
exception of.a few insignificant details, and the erection of 
the iron gates was far advanced. The construction which 
had to be commeneed before the building of the cutting-off 
dam at a distanee of 984 ft. from the northern coast in the 
open water of the ¥, was checked by obstacles and accidents 
of such importance that detailed information respecting 
them may not be found without interest. 

The cofferdam which, as shown in the sketch in dotted 
lines upon Fig. 12, page 881, forms a circle around the 
work, was designed by Mr. John Hawkesliaw, of London, 
upon the plan of a cofferdam, erected by him under un- 
favourable cireumstances, but with complete success, at 
Hull, Whilst the change of tide there is 16.4 ft. for the 
ordinary, and 20.66 ft. for the spring-tides, in the Y, near 
Amsterdam, it is only 4.46 ft. and 9.02ft. respectively ; 
but still, difficulties existed in the Y, which, with themore 
solid ground at Hull, were not encountered. The coffer. 
dam at Schellingwoude had been completed in May, 1871, 
and consisted uf two lines of sheet piling, 12 in, square, and 
from 45 ft. to 52ft, long; these two lines of piles were 
placed at a distance apart of about 6ft. Gin., and were 
provided with double transverse strutting, The circle thus 
enclosed, had a diameter of 524.6ft. The drainage of the 
inner space by means of a centrifugal pump, was com- 
pleted in May, 1868, and the excavations for the founda- 
tions were finished the following August. 

After 180 bearing piles bad been drivem a leak was 
observed, which made it necessary, in order to, prevent 
great damage, to fill the excavation with water; in pro- 
spect of thie contingency the dam had been provided dur- 
ing its construction with sluices. The leak was stopped, 
and a month after, the driving of the piles was recom- 
menced, During the extraordinary tides of October 25, 
1868, the dam showed leaks in several places simul- 
taneonsly, and nothing remained but to suspend the work, 
and to open the sluices once more. On the northern side a 
fracture of the inner slope of sand in the excavation was 
discovered, and shortly aiter the dam lost its stability en- 
tirely at that place, and was completely broken through. 

No time was now lost in greatly strengthening the coffer- 
dam by adding a third ring of piles, while the thickness of the 
dam was increased to about 26 ft., and by protecting it on 
both sides to its full height with a slope of sand covered on 
the surface with clay and fascines. The arrangement for the 
admission of the water was also altered, cast-iron syphons 
being substituted for the sluices. The area within the dam 
was again dried off, and driving the piles was recommenced 
on May 10, 1869, In October of the same year 6800 piles 
had been driven. However, towards the end of that month 
the tide rose to 4.72 ft. above A. P., in consequence of which 
considerable distortion took place at the north-western 
portion of the cofferdam, and it was rendered necessary 
that the enclosed space should again be filled, and the 
walls of the dam be further strengthened by the addition of 
more piles, ties, and sandbags. On the 29th of November, 
1869, after the excavation had been drained for the third 
time, the work was again commenced. 

The farther progress, commenced under extremely un- 
favourable circumstances, proved to be highly satisfactory 
during the winter 1869-70, and in, May 1870, the piling, 
which, with the exception of the cofferdam, required the 
drivieg of about 8900 piles of an average length of 47 ft. 
and to a depth of some 44 {ft., was completed ; in the April 
of the same year, the foundations for the locks had been 
completed. The King of the Netherlands laid the foundation 
stone on the 29th of April 1870, giving to the locks the 
name of “Oranien-Schleusen.” With reference to the 
dimensions of the locks it may be stated here that the group 
on the North Sea are smaller in plan, but considerably 
larger in height of walla, than the “ Oranien-Schleusen,” 
the greatest Leight of the latterabove the sills being only 
26.24 ft., whilst that of the North Sea locks is 41.82 ft. 

( To be continued.) 





NORTHERN COUNTIES. 
Mrippiessxovuen, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a large 
attendance on "Change, at Middlesbrough, and the tone of 
the marker was rather firmer. _There is scarcely any iron to 
be brought for delivery this year. The few hoiders who are 
disposed to do business quote as follows :—No. 1, 105s.; No. 
3, 100s,; and No. 4, 95s. pentom. For delivery next year a 
good deal of No. 3 is being sold at about 95s. per ton. The 
long struggle between makers and consumers—the one adher- 
ing to their list prices es nearly as possible, and the other 
holding back orders in the hope that prices would fall—seems 
to be drawing to a close in favour of makers. The inquiry 
for every description of iron is better, and there are indications 
that intending buyers are unable to delay much longer the 
giving out of contracts. It is now very questionable whether 
they could gain anything by delaying. It is stated that all 
the pig-iron makers are heavily sold for 1473, and that many 
of them are so far in arrears that they will be occupied until 
June in making up their “shorts.” This being the state of 
things there is only one chance for the buyers, and that is the 





reduction of the price of fuel. At present there is no likeli- 





next 
production will be lessened, to sce Fg of the 
Mines Regulation Bill, Unless fuel is low in price there 
certainly will not be any material i 
tions of iron. Some branch 








only to 40,064 tons, and the Middlesbrough warrant stores 
contain the insignificant quantity of 931 tons. 

The Strike of Ironstone Miners.—Last week we called 
attention to a strike of miners at Messrs. Bolekow, Vaughan, 
and Co.’s Eston mines. We are glad to say that the men, 
after having had by deputation an interview with the general 
ma , Mr. Edward Williams, saw that they were wrong in 
striking, and returned to their work on Thursday. ‘They, 
however, gave in their notices on Saturday that they would 
leave in a fortnight. by ee seem Jc pence ae to ed 
“pairing” system, and throw out of employment 
elites miners or breakers up. The mine owners have held 
a meeting, and have resolved that any cost they will resist 
the “pairing” system. It is diffieult to see what other 
the employers ae take. At oe predction rection 
ironstone is not so large as it t to be, R i 
miners only work to; 5 inetoat of having the assistance 
of breakers up, the yield of the mines woul: reduced one 
half. Moreover, as the number of ex miners is 
limited, the yer Ne would be : from introducing 
any additional into the The consequence 
would be that, owing to the deficiency of ironstone, the half of 
the blast furnaces, iron works, engineering shops, and ship 
ene in the North of England would be closed, or al] would 
a ar be 7 half time. Pye miners gaat gg wo 

vised in proposin pairing” system. ey wi 
find that the whale of the. commercial col induttsial eats 
will be against them. 

The Britannia Iron Works Company (Limited).—The 
prospectus of this new company, which has been looked for 
so long, is now before the public. The capital is 200,0007., 
in 4000 shares of 502. each, of which upwards of 1000 shares 
are already subscribed. We have on several ocvasions de- 
acribed the plant at those works, which are situated at 
Middlesbrough. The works are disposed of in co uence 
of the desire of the former principal proprietor, Mr. B, 
Samuelson, M.P., to retire, as opportunity offers, from all 
business engagements requiring his personal attention. He 
leaves, however, the large sum of 82,5001. on mortgage of 
the works at 6 cent. per annum. The works stand upon 
20 acres of land. They are connected with the main line of 
North-Eastern Railway, and have access by private lines at 
nominal charges to a large number of blast furnaces. The 
forge consists of 120 puddling furnaces, to 60 of which are 
attached vertical steam boilers, the waste heat froin the 
ouddling furnaces thus raising all the steam required for the 
forge and mill; a row of bunkers extending the whole length 
of the forge for the storage of pig iron, coals, fettling, &e. ; 
underground flues for the quick and economical removal of 
the ashes and rubbish from the furnaces, the ash wagons 
being lifted to the surface by a vertical direct-acting steam 
hoist ; six steam hammers of 6 tons each, by Thwaites and 
Carbutt, of Bradford; two complete sets of forge trains by 
Claridge, North, and Co., of Bilston; four hot and one cold 
puddled bar shears ; and all the necessary weighing machines, 
fettling mills, &e. The mill contains twelve Siemens’ patent 
gas-heating furnaces, with the neeessary gas-producing power ; 
four ordinary subsidiary coal-heating furnaces and two hori- 
zontal] boilers ; mechanical appliances for charging and draw- 
ing the rail piles; a “ Whiles” patent blowing machine; a 
double rail mill and “ Brown’s” patent reciprocating principle, 
&e. The forge and mill are covered with an excellent wrought 
iron and slated roof. The forge is eapable of producing 
1200 to 1300 tons per week of puddied bars, and the mill is 
provided with ample heating and rolling power to convert 
this quantity of puddled bars into rails. The works are taken 
over as from November 30th, together with contracts for 
about 30,000 tons of pig iron, 40,000 tons of coals, and 
7000 tons of fettling. The sum to be paid for the works, 
goodwill, contracts, fixed and movable plant, is 170,0901., 
payable, 57,0007. by instalments over three months, 30,0007. 
in 1000 shares, 307. paid, and 82,0001, by mortage as stated. 
It is stated that the shares are being rapidly en up. 

Proposed Memorial to the Late Mr John Vaughan.— 
Frequently a memorial to the late Mr. John Vaughan, of the 
firm of Beickow, Vaughan, and Co., has been talked of by 
the pale of Middlesbrough, and at last there seems some 
probability of the proposal being adopted. Yesterday a 
meeting was held in the Royal Exchange, Middles h, to 
consider the matter. Mr. lsaae Lowthian Bell presided, and 
a sub-committee was appointed to consider what form the 
memorial should assume. 











AvsTrattiaN Rattwars.—It is proposed to construct a 
cheap line from Sydney to Wollongong, in New South Wales. 





Tue Dismoxp Rocx-Bortxe Company.-~The prospectus 
appears of the Diamond Koek- Boring very = 3 with a capital 
of 160,0001., divided into 82,000 shares of 51. each, with the 
object of purchasing the Beaumont patents and b of 








the Machine Tunnelling Company, which has, besides an ex- 
tensive plant, seven important contracts in hand. 
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HARTNELL AND GUTHRIE’S GOVERNOR, AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. E. R. AND F. TURNER, ENGINEERS, IPSWICH. 


Tue illustration shows the governor adopted by Messrs 
E. R. and F. Turner, and exhibited at the late Royal Agri- 
cultural Show at Cardiff, and at the Smithfield Cattle Show 
Its object is to economise fuel in portable engines, by admit 
ting steam at the full pressure in the cylinder and cutting it 
off to suit the load by a simple self-acting mechanism. 

The governor is placed on the crankshaft close to the eccen- 
tric, which it adjusts, thus altering the motion of the slide 
valve, much in the same way as the ordinary link motion 
There are two governor weights each pivoted at one end, 
placed at opposite sides of the shaft and coupled so as to 

lance each other. The weights are pressed towards the 
shaft by springs which yield to the centrifugal force when 
the engine attains the proper speed, the weights opening and 
closing as the speed varies. 

The eccentric is detached from the shaft, and swivels 
freely on a pin, G, near the outside of the governor case 
The weights move the eccentric by means of a kind of sero! 
motion which also enables them to hold it fast. The weights, 
A and B, turn on the pins, C and D, and are connected by 
arod. F, F, are the springs, which act by compression. 
The eccentric is carried by the pin, G, and the weights move 
it by means of the forging (ealled the quadrant) H, which 
latter swivels on the pin, K, this pin being so placed 
that when the weights are open, it stands under the pin, | 
in the eccentric, which is then in mid gear. The pin, L, 
braces the quadrant, which is here drawn in mid gear. 1 
put the engine in full gear, loosen the screw, M, and push the 
eceentric against the shaft, moving the centre, say to N 
tighten the screw again. This will have caused the quadrant 
to swivel on the pin, K, and one end of the slot will be near 
the screw, M. It will be evident that since that part of the 
quadrant which is over the pin, K, will still be in the same 
position as before, as the weights open and K approaches 
the pin, L, the eccentric will be drawn towards mid gear. 
The travel of the quadrant being much greater than the 
transverse motion imparted to the pin, L, it follows, from 
the laws of friction, that a force applied to that pin by the 
resistance of the valve will produce little or no effort to move 
on the governor. To reverse the engine, a key is inserted 
through the eccentric, the screw, M, slackened, the eccentric 
pushed to the opposite side of the shaft, and the screw again 
tightened. 

ihe speed of the engine can be varied within certain limits 
by altering the tension of the springs, and any required degree 
of sensitiveness can be given by suitable springs. tn the eight- 
horse power portable engine exhibited at Cardiff, with 8” Ib 
pressure in the boiler, the speed was 180 revolutions with 
20 horse power on brake, 186 when quite unloaded, and 177 
(tested previously) with 50 horse power, and 183 with five- 
horse power on the brake. The variation for the mean being 
about, in actual work, less than 2 per cent. 

The governor having heavy weights and revolving quickly, 
is very powerful. Thesprings of the above named example exert 
a force of 70 foot- pounds, in closing the weights ; the eccentric 
swivels with little friction, while the resistance of the valve 
twice in each revolution must act in the same direction as 
the governor. From these causes the governor acts with ex- 
treme promptness, allowing but little variation from the 
mean speed. If the whole load be removed suddenly, the 
superflous steam is cut off instantly. 

he working parts are few and simple, provision is made 
for great durability, the pins and quadrant being case- 
hardened, the weights furnished with hardened bushes, and 
the pin, L, has an adjustment. The springs are made wi. 
@ great excess of strength. The governor has been found to 
work ina very satisfactory manner, the actual saving of 
fuel in practice being greater than had been anticipated. 
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Savine A Sreamer at Sza.—The following interesting | 


narrative appears in the Stockholm Aftonblad of November 
20th. The large English steamer Albanian, of 1400 tons, 
which was stranded on the south end of Oland on the 8th 
November, during a voyage from Hul! to Cronstadt, has been 
successfully floated off by the Diving Company’s steamers 
Posseidon and Neptun. Immediately after the stranding, 
the Posseidon arrived to assist, but had to wait improvement 
in the weather before commencing. It was, however, soon 
evident that the assistance of the —- other steamer 
Neptun was necessary, but shortly after the arrival of this 
‘essel, and when the work had been commenced, a fearful 
storm came on, so that both steamers had to anchor for 
she'ter behind a reef, where they had to withstand almost the 








full rage of the sea. These steamers, however, being specially 
fitted with heavy anchors and chains, everything held, and 
as soon as the storm became less severe, on the 14th, work 
was resumed, and all the steam pumps belonging to both 
steamers applied in order to overcome the leakage of the Al- 
banian. Collectively these pumps lifted no less than 22,500 
gallons per minute. An amount which was, however, fully 
necessary, as the bottom of the Albanian was very much 
injured. The Dagblad says that a telegram from Calmar 
stated that the Albanian, after much difficulty, had been 
floated, and that it was almost impossible to keep her afloat, 
save by the assistance of all the steam pumps ; she had been 
brought to Deep Bay near Calmar, and will probably be towed 
to Oscarshaum or Stockholm, to be docked and repaired. 
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, the grooved rolls only, that is, of the middle roll. over the old form of two-high mill with rolls eon- 
THREE - HIGH ROLLS. space has to be taken out of the middle roll to form pre tinuously in one direction. Ist. It turns pon Yom ap Po 
By Avex. L. Horuny, C.E* for the grooves in the bottom roll. In the American mill, | product in ct wages time, since in the two-high mill the piece 
A CHARACTERISTIC, and to Americans, an amusing dis- | however, the middle roll forms the cover for the grooves in | returns over the top roll without any reduction. 2ad. 
cussion of the three-high rail mill, arose out of the reading | both the grooved rolls. It keeps the piece the same side up, while the two-high mill 
of Mr. Lauth’s paper on three-high plate mills, at the Glas- | The question now arises, why is the ~~ form of mill uires it to be turned over at each pass. The two-high 
gow meeting of the Iron and Steel Institute. used? With collared rolls and deep es, it is sail is perfect! nS in this respect, by removing 
Sous the wopert of the siating in the English papers, it necessary to. employ the guide, a, Fig &, whlek to 0 bet et the top voll of Fig. fio So rowees ce. Seems, iat De 
appears that Mr. Menelaus, the celebrated rail-maker of | chisel, lying in the groove like a turning tool, to peel the | order to prevent the fin from growing on top of the 
Dowlais, could not wait for the discussion of Lauth’s plate | piece out of the groove. Otherwise the side friction of the | flange, the rail must be turned over so as to come against 
mill, but launched at once into the British objections to the | collars against the piece would wind it round the roll. When | the Solid body of the bottom roll. 8rd. The in the two- 
three-high rail mill, which is quite another matter. the three-high mill was first introduced abroad, it seems to | high mill has to be over the top oc, while in the 

The American mill, which is very different in principle | have been su that the guide must lie in the pte | three- mill it is back by the rolls. 

and arrangement from the mill used abroad, appears never vity—that it could only be applied to the of a As compared with the reversing two-high mill, the 

to have been understood by foreigners, although many of | Hence the bottom and middle oh, Fig. 5, must be grooved, | American three- has the ad of the pi 
them have observed its working, during ¢he last fifteen years, | for on the top of these rolls the piece The Messrs. | the same side u the time, thus cuales, 
in our various iron and steel works. American ironmasters | Fritz, of Pennsylvania, however, aid not take this for | and decreasing strain on the men. The reversing mill, 
certainly do not complain of this oversight, much as they | granted. They saw the immense advantages of the grooved | with either the clutch or the is a much 
may wonder at it. top roll, instead of the ved middle roll, and they at once | more costly machine to construct than the 
Mr. Menelaus, Mr. Snelus, and Mr. Williams prefer the | devised the very simple expedient of a hanging guide, c, | three-high mill connected directly to the eugine. It works 
two-high mill for the following alleged reasons: Fig. 4, to peel the piece out of the bottom of the groove in the | somewhat more slowly than the three-high, and the im- 
1. It requires a smaller stock of rolls, as compared with | upper roll. But a guide in the bottom of a groove will fall | pression among experts is, that it is leas economical of steam. 
the three-bigh mill. | out—then it must be held in—and what more simple and As we have the three-high mill requires leas 
2. The section of American rails is not uniform on the two | durable device for this purpose can be imagined than the | changing of rolls, for miscellaneous ne beam- 


sides, due to the fact that the top and middle rolls in a three- | 
high mill] are movable, while the bottom roll is fixed. 

In order to test the value of these objections, it will be | 
necessary to observe the difference between the English and 
the American mill—a subject which I had the honour of 
Fig. 1, 


presenting to this institute at a former meeting. 
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shows the American three-high rolls. The top and bottom 
rolls are deeply grooved, and the middle roll is nearly plain 
—i.e., the middle roll, answers as a cover or lid to the 
= of the other rolle- The piece enters groove No.1 

etween the bottom and middle rolls, and so on above and 
below the middle roll, to the end. There must of course be 
a slight space between the groove and its cover, that is to 
say, between the collars of the upper and lower rolls and the 
collars of the middle roll, and into this space a fin of metal 
is squeezed out at each pass. If this space always occurred 
at the top of the groove, or always at the bottom of the 
groove, the fin would be increased at each pass, and ulti- 
mately spoil the rail. It is necessary to reverse the position 
of this fin at each pass, and this is Just what the American 
three-high mill does. The grooves open alternately upwards 
and downwards. In grooves No. 2, the top of the flange 
comes against the solid body of the roll, and no fin forms. 
But the bottom of the flange occurs at the opening between 
the top and middle roll, and here a fin forms. On the next 


pass, No. 8, the fin that was formed on the bottom of the | 


flange is smoothed out by coming in contact with the solid 
body of the lower roll, and a fin forms at the top, which fin 
is, in turn, smoothed out by No. 4 groove, and so on to the 
end. At the same time it will be observed that the rail is 
not turned over; the flange is always at the right. This 
feature is essential in rolling, not only rails, but beams and 
all finished bars that require closed grooves. 

Now in the English three-high mill, Fig. 2, the bottom and 
middle rolls are grooved, instead of the bottom and top rolls. 
The grooves all open upwards, instead of alternately upwards 
and downwards. Hence, to smooth out the fin left at the top 
of the flange by pass No. 2, the rail must be turned over 
before it enters pass No. 3, in order to bring the fin in 
contact with the solid body of the bottom roll. The rail must 
be turned over after each pass, with hooks and tongs and 
hard work, while in the American mill it is simply caught on 
the hooks and entered just as it comes out. 

It will also be observed that the English mill requires 
much more length of roll for a given number of passes. 
The rolls shown are of the same length, but the American 
mill has seven passes, while the English has but five. This 
is due to the fact that in the latter mill the plain roll—in 
this case the top roll forms a cover to the grooves of one of 





* A paper read before the American Institute of Mining 
Engineers at the Pittsburgh meeting, October, 1872. 


| eapacity to yield to its inequalities. We have read that for 


| an almost equally small and obscure piece of iron—a hanging 





| high mill. 





counterweight, affording a uniform pressure on the roll, and 
the want of a horse-nail an army was lost; for the want of 


guide—our English friends have lost, and ever persist in not 





finding, the signal advantages of the grooved top roll—the 


that the rolls must be often changed. i 
men can hardly wi tand how beams can be produced with 
profit, when these heaviest of rolled masses have to be turned 
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advantage of not turning the piece over at each pass, and | 
the advantage of shorter rolls for a given number of passes. | 

We can now understand why Mr. Menelaus, having, as he | 
states, an acre of two-high rolls of different patterns, objected | 
to the three-high mill, on the ground that it would give him | 
an acre anda half. The three-high mill he really criticises, | 
has but five passes in a given length; the mill he meant to | 
criticise has seven, in the same length, and this fact alone | 
places the American three-high mill nearly on a par with the | 
two-high mill in respect of number of rolls required. | 

But this is not all; taking beams and miscellaneous bars, | 
as well as rails, the length of roll to be chan ed, in order to | 
go on another pattern, is actually less in the three-high than | 
in the two-high mill. This arises from the fact that in | 
the three-high, the same groove is in most cases used twice 
over. 

In Fig. 1, if a groove were cut at a, directly under No. 2, | 
and a groove at 5, directly over No. 3, and so on, these passes 
all being of the same width and was + but with age | 
decreasing depths, the figure would represent a three-hig 
mill for beams and pring wd she’ and indeed, rails are 
sometimes, and may always, be rolled in this way. Now in | 
this mill, supposing the length of roll occupied by a groove | 
and its collars to be 9in.; two passes would uire 9in. 
length of bottom roll, 9in. of middle roll, and 9in. of top | 
roll =27 in. total length of roll. In a two-high mill, however, | 
two passes would require 18in. length bottom roll and 
18in. length of top roll=36 in. total length of roll. 
amount of three-high rolls to be changed, then, to produce 
a new pattern of beam or bar, is but 75 per cent. of the 
amount to be changed in the two-high mill, so that for general 
work, Mr. Menelaus’ acre of rolls would be reduced to three- 
quarters of an acre, instead of increased to an acre and a 
half, by using the three-high mill. 

In a common form of American three-high rail rolls, two 
roughing grooves are worked over and over, making four 

asses, and three are worked once, equal to seven passes in 
ve ves. One finishing groove is worked over and over, 
and four are worked once, equal to five passes in five grooves. 
If a groove and its collars occupy 8in. length of roll, the 
total length of three roughing and three finishing rolls will | 


| 
| 
| 
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| The shape and relation of the grooves in the bottom A 
| the roll above it, in the two-high mill and in the three-high 


| the 














over at each pass, and when a quarter more than the neces- 
sary weight of rolls has to be shifted for each order. 

‘We now come to the second objection to the three-high 
mill. As stated by Mr. Williams, it is, that accuracy in the 
section of a rail is “utterly impossible” in the three-high 
mill, and that this is due to the fact that the bottom roll is 
fixed, while the other two are movable. Mr. Snelus attri- 


| butes the inaccuracy, not to the three-high mill, but to the 


fact that the middle roll is not fixed ; he states that in a 
three-high mill with fixed middle roll and movable top and 
bottom rolls, he has seen just as accurate rails produced as in 


| the English two-high mill. 


This objection, as we shall observe, is entirely without 
foundation. The inaccuracies of section mentioned must 
have, and may easily have arisen from other causes, one of them 
being that American rail makers do not dress off their rolls 
aS often as English makers do. Again, the middle roll is 
sometimes improperly set endwise, and is allowed to have end 


” tn of shape of groove, the two-high and three- 
high mills are precisely alike. Rolling a rail in a three- 
high mill is just the same as rolling it in two two-high wine, 
roll a 


mill are identical. The shape and relation of the grooves in 

bys middle rolls of a three-high mill are identical 
with the shape and relation of the grooves in a two-high 
mill. Remove the top roll from Fig. 1, and you have left a 
two-high mill, differing in no respect, as far as the shape and 
relations of the finishing groove are concerned, from « two~ 
high mill. The finishing groove shapes the rail. Now to 
say that taking away the top roll, which does not touch the 
rail on the finishing pass, will alter its shape, is at least 





be 240in. In a two-high mill having the same ber and | 
size of passes, the total Leogth ofall the rolls will be 208in., | 
or about 87 per cent. of the length required in the three- | 

To off-set this slight increase in the amount of | 


ls used, the three-high mill presents very great advantages 


Now as to the statement that the inaccuracy occurs be- 
cause the middle roll is movable and the bottom roll fixed— 
take the finishing , in Fig. 1. The top roll has nothing 
to do with the rail on this pass, so we will remove it. We 
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now, for the purposes of the finishing groove, have a two- 
high mill, in which the top roll is movable and the bottom 
roll is fixed, and this, we are told, wrong. Bat it sin- 





is 


gularly happens that this is precisely the state of things 
with any and every two-high mill—the top pr | being 
movable and the bottom roll fixed. And this, we are told, is 
right. 


f any further statement is necessary to dispose of this 


objection, it is the fact that although the rolls in a three- engineer. 
high mill, as in a two-high, are capable of being moved, | by a tw 
they are not moved while the rail is going through them ; | Messrs. 


STEAM EXCAVATOR. 

We have on previous occasions,* described and illustrate 
some of the 
the foundations of the river walls and decks now in course 
of construction at New York. This work is being carried out 
by the Municipal Department of Docks, General McClellan 
being the chief engineer, and Mr. Isaac Newton assistant 
The dredging machine we illustrate this week 
page engraving, is one of several built by 
Carmichael and Osgood, and it may be taken as a 


j 


they are all fixed rolls, as much so asif their bolsters were | type. 


east in the housings. 
the roll, the middle roll can be screwed towards the bottom 
roll, or the bottom roll can be screwed towards the middk 
roll, has no more to do with the final shape 

the fact that the engine that drives the train is vertical in- 
stead of horizontal. 

Finally, if the fixedness of the middle roll did have any 
thing to do with the shape of the rail could be I 
secured in the three-high mill as in the two-higl 
Snelus admits, so that his objection is not to tl 
ow iple. Among our own rolling-mill 
yolsters for all the rolls are getting into fa 
Fritz’s thirty-inch blooming mil! at the Cambria Works has 
a fixed middle roll ; so has the stee! train built by Mr. William 








rh. 
« three b 4 
independent 
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Mr. Ge 











The fact that for the purpose of setting | 


f the rail, than} 


The boat which carries 
machinery is 70 ft. in length by 26 ft. in breadth, and 6 ft. 
leep. It is constructed of best white pine and oak, in the 


i 
mapner in the drawing; the frames are firmly 





shown 


| braced, kneed, and bolted. The boat contains ample sleeping, 
| and cooking, accommodation for the crew, and the following 


| vice of proper size aud vice bench, bellows, &c 


| mm 


A. Sweet, of Syracuse, and now running in his works. The 
splendid train constructing at Bethlehem by Mr. John Fritz, 
is similarly arranged. In all these trains the top and bottom | 
rolls are movable by screws. In the thirty-inch blooming 
mills erected by the author, and now runr ng at Troy and at 
North Chicago, the m e roll is movable by screws, and 
the top and bottom rolls are fixed In all these mills, the 
rolls are set while the mill is running, and the same passe 
are used over and over. Another advantage of t! depen 

ent boleter over the old three-high r that each roll 

arnal has only the friction of its own r to resist, w : in 
the usual form of mill, the t pr rests on t journal! of th 
™m e roll, and the weight of all three rolls born y the 
journal boxes of the bottom r 

NOTES FROM THE SOUTH-WEST. 

D i rt Ix rd—UOr rs hav t en rece y l at 
De ! ckyard trom the I r 5 t tr A iralty t& 
‘ ny . ‘ r sea the Thet 8 i? 8 Ww { 1s »4 l y 4 

i measurement) tons, for 21 1 (nominal) hors 
power lriump! 14, ir rtm r-] ship, Ot S 
tons, 4 1 (800) horse power Resistar 16, irom ar ! 
plated ship, 6070 (8710), 2428 (¢ rse power; and Dx 
fence, 16, iron armour-plated ship, ‘ BF 20 2 f 
horse power. These veasela are urgently r red asr 

n foreign stations the Thet : 1 relieve t 
Zebra, 7, 6 Pp, on the China station 

El Vale Steel, Iron, and Coal ¢ my ( Limited 
The directors of the Ebbw Vale Steel, Iron, and Coal Com 
pany (Limited) propose an interim div nd of 12s. 6d. per 
share, payable on December 30th 

Colliers in South W s—Ata gat r ng of the 
colliers and ironworkers of Monmouthshire and South Wales 
held at Merthyr, it was resolved not to submit to a reduction | 
of 10 per cent., notice of which had been given by the iron 
masters and coalowners. The men put forward a counter 
pr tion, and demand an advance of 10 per cent., asserting 
that t market quotations do not tify a reduction of the 
wag rate 

The Aberdare Coal Trade.—At at ng of the Swansea 
Hla ir Trust on Monday, a return was ught showing 
th juantity of coal shipped at Swat as from the Aberdare 

strict since 1862 The return was move rby Mr. 1 ng- 

n at the last meeting with a view s ain the cause 

f the falling off in that district It was thought to be ir 
expedient to publish the return, and only tl iggregate 
figures were ordered to be print and cir t The r 
turns showed that the general export trade of the port ha 
increased, in every other branch but the Aberdare district 
from «60,000 tome in 1863, to 055,732 tons ls The 
falling off in the Aberdare trade was, however, 2 00 tor 

A Welshman in Russia,—Mr. H. Harris, formerly of Nan 


tyglo, has been appointed mineral agent of the New Russia 
Com] Limited The company has an extensive pro- 


perty near Tagan: 


any 
Braziui = 


aw TeLeorarny ed that Brazil wi 














8 ex] 
be connected by telegraph with Portugal by the close of 1874 
The Baron de Maua, who has ne so much for South 
America, is moving in the matter 

T. W. Booker anp Co., (Limite: A company ha 
been forme for the purpose of acquiring and devel ping the 
coal and iron ines, blast furnaces, foundries, furges, sheet 
iron and tinplate works, railways, &c., nging to th 
established firm of TI as W. Booker and Co., known as 
the Melvi Griffith and Pentyrch Works, at Cs The 
property comprises an area of 4995 a. 2 r. 37 p-, of whiecl 
#63 a. lr. 30 p. are freehold, and 3940 a. 1 r. 28 p. are lease 
hold, and the total mineral! area is 4272 a. 1 r. 28 P 

Lonpow Association or Foremsn Enoineers ax 
DgavenutsmMEN.—The last monthly sitting of members for 
the year 1872, was held on Saturday, the 7th inst., at the 
City Terminus Hotel, and was very attended. Mr 
J seph Newton, A.LC.I presided nt ceasion, but ti 
pr ceedings were of special rut mar neral interest 
it was unanimously resolved that ‘ versary of 
the formation of the Institution shou be r I \ 
public dinner in the hotel on Saturday, t l of February 
next, and the 20th annual meeting for the election of a pre 
sident and other officers of the Association, &c., was ap 


pointed for January 4th, 1473. 


_| Canadian authorities to Mr. H. Read, of Ottawa. 





a blacksmith’s forge, anvil, 
screw 


&e. ; 


tools and fittings are furnished : 


plate and dies, hammers and sledge, 
and wrenches to fit any part of the machinery 

Piles are provided of such size and length, that they will 
securely hold the boat when working im 35 ft. of water. 
are partially shown in the drawing. 
board for lifti 


cold chisels, 
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plant employed in the work ef excavation for | 


the dredging apparatus and | 


There | 
buckets, | 


NOTES FROM SOUTH YORKSHIRE. 

Suerrisip, Wednesday. 
New Incal Companies.—Amongst the new companies 
| registered during the past week, I notice the ds and 
Yorkshire Co-operative Coalmining, with a capital of 100,000/ 
in 12. shares ; and the Yorkshire and Derbyshire Coal Com- 
in 11. shares ; the Wakefield Rolling Stock Company, 150,000/. 
pany with a oe of 100,0007. and 10/. shares. The last 
named was alluded to at some length last week, the others 
are self-explanatory. 


Important Combination of South Yorkshire Colliery Pro- 
prietors.—A combination is being entered into in South York- 
shire which has for its objects several matters of vital im- 
portance to those concerned, These are the insurance of 
members against losses by reason of unforeseen accidents, or 
by strikes, monetary advances to colliery companies, the 
acquisition of rights in patents affecting the getting of coal 
or working of collieries, and soon. The nonimal eapital is 
fixed at 200,000/. in 20,000 10/. shares, and it is proposed to 
term the combination “ The South Yorkshire Colliery Owners’ 
Association, Limited.” Terms of membership are, that each 
| member shall represent, at least, an out put of 100,000 tons 
| of coal per year; shall not hold less than two shares in the 
| company in respect to every 1000 tons of coal got at his 
| colliery during the previous year, that compensation shall 
never exceed 2s. 6d., or be less than 1s. weekly for every ton of 
coal insured; that the premium for insurance shall be at 





| 


with steam-jacketted cylinders 15 in. in diameter, and 13 in. | the rate of one penny tor each 1s. weekly compensation ; 
strok The hoisting, backing, and crankshafts are so ar- | no elaim to be allowed unless a strike shali have existed, at 
ranged that either can be taken off without disturbing | least, six days; with sundry other minor provisions. At 
of the others. The backis irum is worked by friction | present, there appears no likelihood of the latter clauses being 
gear instead of a cl . in order to ease the strain on the | called into operation, as the district is working quietly, and 
ion chain, 3 awit the crane, there are pre j om the we ue, wou a 
vided a pair of doubl e} nt engines which are | *., lltery and Railway Matters in th Dr nfield District.— 
also employed for ra and lows t forward | The Dronfield Gas Company have just laid down a main 
ni the after ones bei g moved by racks and, pinions | along the “ six foot” of the Midland Kailway Company's line 
* ked by hand . | from Dronfield to the Unstone Station in order to supply the 
boiler po mnt. a o iit | latter and its approaches, &c., with gas. At Dronfield the 
ae do,” ae : e ; ~ », | ame railway company propose, if the necessary arrange- 
al f x. The diameter of t! age ) ft. | ments can be made, to assume the working of the single 
in., arid the grate is 4 ft. 6 in. in diameter, the -boiler con-| }ine of railway called Rangeley’s Sidings, commencing near 
sins 801 lded tube in, in diameter, and 10 ft. in} Unstone and leading thence to the important new colliery 
lengt | of Messrs. James Rhodes and Son. It is stated that if the 
Che boiler is fed by a donkey pump, and a second pump | Midland Company should assume the working of this branch 
\ ito clear th from water. The dredg | they would take it forward to their Dronfield Station, there- 
icket is of boiler plate, fitted with a steel nose-piece ; it | by forming a complete loop to the main line between the 
has a capacity of 3 cubic yards, and is securely attached | *¥° points named, a length of about 3 miles by the loop. It 
, shat tenet which are of seasoned oak 15 in.| #8 9/80 proposed to create more siding accommodation at 
wots und of adequate strencth for the maximum capacity | D®°mfeld, toeffect which a number of houses are to be pulled 
Fone” _ a . t.* | down. Messrs. Eaton, Knight, and Company who are sinking 
of the machine; they ave Stted with sacks to work ts th | for coal in Stubley Hollow near Dronfield have just reached 
pinion on the bucket-handle shaft. The handle is Of} the Silkstone seam at a depth of 32 yards. The bed is about 
sufficient length to work in 85 ft. of water. Lesides these | 6 ft. in thickness and in order to more completely develop it 
there are provided two extra bucket-handles of sufficient | the firm propose to sink another shaft or two at a short dis- 
lengtl work in 20 ft. and 25 ft. of water. | tance from the one under notice. Messrs. Badger and Sons 
A " is employed to remove cribwork and similar] bave been compelled to discontinue sinking operations at 
tr s that may be encountered. When used it is} Hill Top, Dronfield, in consequence of the flooding caused 
fitted to the bucket-handle. so that it may be easily attached by the heavy and continuous rains. As soon as fine weather 
when it is required : . } sets in work will be resumed. At Apperknowle, near Unstone, 
The crane is constructed of seasoned cak, and is arranged | Mr. William Gill, contractor, has constructed a drift to dry 
on dean ‘ue dunt It is desiened by Mr. R. R. Os-|® field of coal which lies at a depth of some 20 yards. The 
: eng . a de » i \'®" | seam is that locally known as “ Potters’ Bed” and is generally 
ook Troy, New York oe | about 8 ft. in thickness and of good quality. Some old 
Pin tl features worthy of notice in this crane are | workings are being opened out at Monk Wood, near Apper- 
it gives ha forward and backward motion to the | knowle, with a fair prospect of remunerative working 

tp] wi ch, combined with a travelling weight be aring | New Streets at Shefield-—The Sheffield Town Council, 
shive, enables the operator to do the work of excavation | materially assisted by the Town Trustees, contemplate the 
us if with a short crane, with the additional advantage | expenditure of a very large sum of money in pulling down 

that he is able to deposit the excavated material at any | old property and creating fine and convenient new streets. 


derate distance from the machine ; by this combination of 


movements the operator can also excavate with the machine | 


ling in one position, a channel 10 ft. wider, and from 
6 it. to 10 ft. further ahead than can be done with either the 


stau 





Carmichael and Osgood or Otis machines, much used in the 
States, thus making a saving of one-half of the time con 
sumed by those machines in moving up to their work, 
whilst by standing alongside of a dock it can be made to 
excavate a much greater distance from the dock, and 
leposit the material back further upon it. In the draw- 
represents a travelling shive, holding the main 
weight of the dipper, and having an inclination to keep a 
position directly over it, and it passes from its position 
in Fig. 3 to its position in Fig. 2, as the dipper falls 
into the water, thus performing the excavation in 
ition No. 2, and then travelling forward to position 
supporting and assisting the dipper to travel to the 
é end of crane, if required, before depositing its | 
excavated material The references on the engraving ex- 
plain the other details. 
rhe conditions of the contract for this excavator re- 
juired that it should deliver, from a depth of 25 ft. of water, 
1500 cubic yards per day of 10 hours. The following 
‘ ict of one day’s working will show the actual capacity | 
of the machine 
Commencing at a quarter past one o'clock, four scows, 
each scow holding 193.3 cubic yards, were filled as follows ; 
st scow in 05 minutes with 12 minutes detention 
2nd » 8 2 ” 
3rd 41 no detention 
ith 45 Po *” - 
199 ” =8 hours 19 minutes 
19 4773.2 cubic yards in 8 hours 19 minutes. 
Prooriss aT Ortawa.—A contract for canal basin im- 
provements at Ottawa comprising the deepening of the 
basin, the building of docks, &c., has been let by the 


All 


See KNGINRERING, pages 380 and 422, vol. 


ae 





QUEENSLAND TeELEGRAPHY.—The Queensland authorities 
| propose to devote 60,0001, to telegraph extension purposes. 
| The wire is to be manufactured in Lnpland. 
Loypow IsteRsationaL Exurpition, 1873,—The first 
| meeting of the Committee on Steel was held at the Exhibition 
Offices, Stanhope Lodge, Upper Kensington Gore, on Monday 
the 25th November, 1872. Colonel F. Campbell, R.A., was 
voted into the chair, and among those present were Mr. F. 
A. Abel, F.R.S., Mr. J. Anderson, L.L.D., F.R.S.E., Mr. C. 
| Asprey, Colonel T. Inglis, R.E., Mr. J. Latham, Mr. E. J. 
| Reed, C.B., Mr. J. Gordon Smith, and Captain A. Chilver. 
Tupper, F.S.A.; Sir W. G. Anderson, K.C.B., and Mr. H. 
Cole, C.B., attended the meeting on behalf of Her Majesty's 
Commissioners, and Captain G. E. Grover, R.E., was present 
as seeretary. The Committee was informed of the progres’s 
which had already been made in preparing for next years, 
| Exhibition, and in consequence of the high importance 
attached by many members of this Committee to the repre- 
| sentation of steel as used for railway purposes (such as “ rails 
axles, tyres,” &c.), the locomotive superintendents of the 
chief railways in the kingdom, together with the inspectors 
of railways under the Board of Trade, had been invited to 
| favour the Commissioners with advice as to forming a good 
exhibition of this class of manufacture, These gentlemen 
will hold their first meeting on the 28th inst. General Seott, 
C.B., the seeretary of the Royal Commission had recently 
| visited Sheffield, and discussed the proposed exhibition with 
the leading manufacturers in that town, most of whom had 
| promised their cordial co-operation in the scheme. The 
Society of Arts has also offered a large gold medal for the 
| 


| 
| 


| 
| 
| 





| best specimen of steel exhibited next year under certain con- 
ditions. After considering the question of a proper defini- 
tion of steel, the Committee agreed that the materials known 
in the trade as ‘‘ homogeneous metal” possess properties which 
are accepted as characteristic of steel, and should, therefore, 
| be included in an exhibition which embraces all] varieties of 
steel; but that malleable cast iron will be more appropriately 
j included in the exhibition of cast iron in 15/9. It was 
{ notified that all applications to submit objects proposed for 
exhibition should be made before the 3ist January, 1873, and 
that the objects should be delivered on the 10th March, 1873. 
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OSGOOD AND CARMICHAEL’S STEAM 


GENERAL MacCLELLAN, ENGINEER.IN.| 
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REFERENCES. 
A. Travelling Shive. 
B. Rabber Bumper for Shive. 
C D. Endless Chains for producing Forward 
and Backward Motions. 


EF. Fixed Shives. 


GG. Shives to maintain Hoisting Chain, L, in 
| the centre of the Swinging Point. 


H. Cast-iron Shives to which Tie-rods are 
attached. 





IJ. Levers for producing the Backward and 
Forward Motion. 


KK. Hooks holding the Travelling Shive, A. 
mx Hoisting Chain 








| EXCAVATOR FOR THE NEW YORK DOCKS. 


N.CHIgf. MR. ISAAC NEWTON, ASSISTANT ENGINEER. 


Descriptiy, we Page 408.) 








ree. 


RE Ne ee TTT ND TT TT CT TT OT TT aT - 
mt . z es anes = : x 





eee 


EES SE aetna aol nena eeaaeeaprinen~ Wierbnien 


CAPACITY OF EXCAVATOR. 
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Contract Capacity =150 cubic yards per hour 





working in a depth of water of 25 feet. 
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Actual Capacity =133 cubic yards per hour 





working in a depth of water of 25 feet, or 
2650 cubic yards per day of 10 hours, not 


including delays. 
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THe day scems at last to be drawing near when 
we shall be relieved from the necessity, in going to 
and fro the Continent, of embarking in the mise- 
rable little steamers which have for years been the 
horror of every one who has had to endure them. 
The struggle between the rival schemes for replac- 
ing them, has been long and severe, and it is some- 
what remarkable that the names which were most 
prominently associated with Channel communica- 
tion, have from one cause or another temporarily 
faded from notice, and are scarcely heard of in con- 
nexion with the proposals which are at the present 
moment before the public, and which have every 
prospect of being brought into practical operation, 
and of meeting, for a time, all the necessities of the 
case. The old rock on which most of the schemes 
that have been propounded split, was the harbours, 
and the enormous outlay necessary to enable them 
to receive large, deep draught, swift sea-going 
vessels for the Channel trade. 

The Bessemer and the Dicey schemes, of which 
we have heard so much lately, take the harbours as 
they are, and undertake—what has generally been 
despaired of—to produce ships poe of going in 
and out of those tha er in all weathers, and what 
should be at the same time very commodious, very 
swift, und very easy sea-boats. We wish the pro- 
moters of both schemes—and the public generally on 
both sides of the Channel will also wish them —success 


in their undertaking, and weare not without hope that 
we shall see both Bessemer ships and Dicey ships 
running between England and the Continent, and 
competing fairly and on their merits for the public 
fayour. Such a competition would be an enormous 
boon to England and the whole of Europe, and we 
are inclined to believe that with the increased traffic 
it would bring, it would prove a remunerative 
speculation for both parties. 

The Dicey twin-ship scheme, and the Bessemer 
swinging-saloon scheme, have each distinct advan- 
tages and disadvantages of their own which the 
other does not possess, and if these were properly 
appreciated by the advocates of the respective 
schemes we should see less of that spirit of antagonism 
which has pervaded some of the. letters that have 
appeared in the daily papers on the rival Channel 
steamers, The proposals of Mr. Bessemer and of 
Captain Dicey have been so fully described by the 
Press, that it would be scarcely necessary to add a 
word of explanation, were it not for the fact that 
some of our contemporaries continue to publish 
matter of the most misleading character with respect 
to them, 

The Engineer of last week, in a characteristic 
article, condemning both schemes, and describing a 
rival one of their own (some of the features of which 
it would be charitable to suppose were conceived 
and hastily penned during the progress of the article), 
falls into some very grave errors of fact as to the 
proposed Channel steamers, which we cannot allow 
to pass unnoticed. 

‘They correctly describe the Dicey ship as being 
like a long shallow vessel cut in halves along the 
middle line plane fore and aft, and having the two 
halves moved asunder, and then united by cross 
girders far above the water. They also give the total 
breadth, 75 ft., correctly, in so far as that was the 
breadth at one time contemplated, although we 
believe it has since been deemed advisable to in- 
crease it to 80 ft. The length, which they give (as 
they say, subject to correction) as about 360 ft., 
is in reality 400 ft. Then they give the distance 
apart of the two halves of the ship, or the interior 
breadth of the tunnel, as 15 or 20 ft., whereas, in 
fact, it is 35 or 40 ft. ‘The positions of the paddles 
they give as one near the bow, and the other near 
the stern, and add “ as to the means of propulsion, 
nothing can by possibility be worse than the location 
of the paddles, as every engineer knows.” As a 
matter of fact the paddles in the Dicey ship are 
amidships and abreast of each other, 

On the subject of the steadiness the writer of the 
article in question is somewhat hazy. On the 
question of the strains to which the ship will be sub- 
jected he becomes visibly brighter, and with the air 
of confidence which so well becomes one who has 
gone over the ground before them, says, “If any 
of our readers will take the trouble to set out a ship 
of the kind, and to make a few calculations, they 
will find that the strains to which the bridgework, 
or connecting girders, will be exposed, are of the 
most alarming character.” Unfortunately, how- 
ever, like other great men, the writer does not 
always keep up to his best, and after telling us that 
there is no conceivable direction which the strains 
will not take, and they must all be dealt with by 
brute force, his ideas again draw themselves into 
concealment among the words, and we are allowed 
to search for them in such passages as the following : 
‘* There can be no such thing as introducing a tie 
2 in, diameter to take a strain in one place which 
if allowed to go undealt with there, could only be 
met by a bar 4 in. in diameter in another place.” 

Mr. Bessemer’s proposed ship fares no better 
than that of Captain Dicey in the hands of this 
Triton. It is of course open to any one to regard 
any proposal ‘‘ simply as a model of misplaced in- 
genuity,” but it is somewhat hard to be told that, 
‘on the inventor’s own showing Mr. Bessemer has 
been unable to grapple with the pitching difficulty,” 
after Mr. Bessemer has ‘distinctly stated that he 
could control the pitching quite as well as the roll- 
ing if it had been necessary—a statement which is, 
poet page| tag the face of it. In the 
self-same article, when the writer proposes a vessel 
which is to be “ all that is needed.” he says she is 
to be of such a length that she will not pitch much 
or rapidly,* and adds: ‘“ As regards pitching almost 
perfect immunity will be sécured by placing the 
saloon in the mid-length of the ship,’ 

Of the writer's own proposal little need be said. 
His idea seems to be that the Besserher ship would 








* The italics are our own, 


be better without the Bessemer cabin, and that 
Captain Dicey’s ship would be better if the two 

ves were gh op together, and made an ordinary 
ship of. ‘The only dimensions he gives seem to be 
got by B snare that operation on the last. 
mentioned vessel, and we are told that: ‘‘In one 
word, a boat 360 ft. long, and 55 ft. wide, and draw- 
ing 7 ft. or 8ft. of water, and pro ty two 
pairs of paddies, as far asunder as they could con- 
veniently be placed, would be in every respect 
superior to any double-bodied craft which it is 
possible to construct.” 

Here again il) luck seems to dog the footsteps of 
the writer, and it looks as if the old error of 20 ft. 
in the breadth of tunnel of the Dicey ship had for a 
second time led him astray. At any rate he obtains 
a er Fane do the same work on practically the same 
length and draught as the Bessemer ship, and 15 
feet wider than Mr. Reed has thought necessary 
for that vessel. Some people may think that under 
these circumstances Mr, Reed’s would be the faster 
ship of the two, as she also has two pairs of paddles. 
But then Mr. Reed places his two pairs of paddles 
outside the main breadth of his ship, while this in- 
genious writer would place his pads ** well for- 
ward and well aft, where the beam of the vessel 
narrowed ; they would little, if at all, augment the 
width,” and with the floats fixed at “a slight angle 
with the shaft so as to drive the water away from 
the sides of the hull !” 

But, turning from the writer of the article in 
The Engineer, whose errors and absurdities we have 
dwelt upon, in order to show the rubbish with which 
zreat pti for the public welfare are assailed, 

et us consider for a moment some of the relative 
merits and demerits of the Bessemer and Dice 
proposals, And here it should be mentioned, with 
reference to Mr. Dicey’s scheme, that in its essen- 
tial features it resembles entirely the designs sub- 
mitted for the same purpose by Mr, Angelo Sedley 
to the Society of Arts some years ago, when they 
offered a prize for the best design for a Channel 
ferry-boat, and afterwards—as will be remembered, 
not to their credit — declined to make the 
award, On this question of the application of the 
twin-ship principle for Channel steamers—the 
twin-ship principle itself is, of course, an old one— 
there has been, if we are rightly informed, an 
amicable settlement between Mr. Sedley and the 
authorities connected with the Dicey scheme, 

With regard to the scheme itself, much has been 
said both for and against it, and much yet remains 
to be said before it can lay claim to ating been 
discussed and understood in all its bearings. Un- 
fortunately some of its advocates, by blinding them- 
selves to its inherent faults, and overlooking some 
of its greatest merits, and, by a display of more 
zeal than discretion, have done a great deal towards 

lacing it on a wrong footing with the thinking and 
influential portion of the public. Admiral Elliot, 
by raising up in connexion with it the old quarrel be- 
tween the seaman and the naval architect and engi- 
neer, in which he always comes off second best, and 
again by throwing over it the bane of his hobby for 
jet propellors, has done much towards associating it 
with that large class of promising inventions which 
seem always on the point of becoming great suc- 
cesses, and yet, somehow or other, never get be- 
yond that stage. By throwing down the gage to 
the Bessemer ship, he drew from Mr. Reed a public 
statement of what really is the weak es of the 
scheme, viz., that for a purpose in which speed and 
light draught are two of the primary elements, a 
form is adopted which gives an unusually great 
weight to the ship, and an unusual amount of 
resistance in the form of friction, combined with a 
mode of propulsion which has been proved both 
practically and theoretically to be bad. We by 
no means go 80 far as those who say that because 
the Dicey - has four sides to be plated as against 
an ordinary ship's two, and additional weight to be 
provided for in the form of cross girders to secure 
the two halves to each other, that, therefore, the 
weight of hull will be increased enormously. On 
the contrary, considering the smallness of section 
of each of the two halves, and the nature of the 
work they will have to perform, we believe that, pro- 
vided the matter is placed inthe hands of a com- 
petent naval architect—one who thoroughly under- 
stands the nature of the problem he has to deal 
with—the increase of wei fe which will be required 
will not be large. 

The, qrestion of speed and propulsion, agg | 





is not so easily disposed of. It is known 
has bees peoved beyond oubé, thet’la Tag fine 
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ships, such as these Channel steamers are, the skin 
resistance forms a very large proportion of the total 
resistance. 
gainsaying the fact that the skin resistance is nearly 





doubled as compared with that which would exist if | 


the two half ships were brought together to form an 
ordinary vessel. Again, the paddle wheels work in 
the middle of a straight-sided channel 400 ft. long by 
about 40 ft. broad, with a depth of about 7 ft., and 


in which, as it has been pointed out, the water must | 


go out at the after end faster than it comes in at 
the fore end in order to obtain propulsion. This at 
once shows that water must in some way be brought 
from below to supply the increased quantity driven 
out at the stern over what comes in at the bow, and 
that alone means loss in the economy of power 
Again, considering for a moment the water which is 
in the tunnel, that which is nearest the paddles will 
have the greatest backward velocity ; it follows as a 


consequence of the continuity of the fluid, that at 
the paddles there will be a hollow or depression in 
the surface of the water, and a wave crest or eleva- 


tion at each end. This will give a diminution in the 
already very small hold of the paddles in the water 
consequent on the small draught, and will tend to 
a diminution of speed For these latter 
we are inclined to think that the determination to 
make the sides of the tunnel plane surfaces is a mis 
take, and that a certain amount of divergence 
mencing from the paddles, both forward an 
would have been better 

Passing from the question of speed to that of 


reasons 


coli- 


1 aft 


teering, we think that here great difficulties will be 
found to arise, for these reasons. The vessel of 
very lightj draught, and the rudders have cor 


quently not much depth of hold in the water; 
is also extremely long. Consequently in the c: 
a ship on a single keel, the que stion of steenng 
would be expected to be one of difficulty. Add to 
this the fact that through the tunnel the propeller 
race is rushing aft, and that the moment the rudders 
begin to act to turn the ship’s head, say to port, 


: of 


ise 


this volume of water impinges on the port side of | 


the tunnel in the after body, and the starboard 
side in the fore body, and so acts asa lever to prevent 
her turning, and it will be seen that the difficulties 
are increased to an alarming extent. 

‘These are points to which we would strongly re- 
commend the serious consideration of those princi- 
pally interested in the Dicey scheme, and we would 


venture to suggest that by showing themselves alive | 


to their importance, they would do far more towards 
promoting the objects they have in view than by 


any number of experiments with ‘ Citizen” boats | 
more for purposes of exhibition than of experi- | 


ment” to show that the twin-ship principle is con- 
ducive to steadiness 

Ve ry few indeed with opinions worth list ning to 
on the subject would doubt that ships of the size 
and form of the Dicey steamers would be free from 
all serious pitching and rolling motion in the gene- 
rally broken water of the Straits of Dover. ‘There 
are of course obvious cases in which the Dicey ship 
would not be free from rolling motion; as, for in- 
stance, suppose her steaming along with a beam sea, 
of which the distance from hollow to crest was 
equal to the distance between the middles of the two 
half ships. Such waves w: uld be about 190 ft. 
long from crest to crest, and might be from 8 to 
10 ft. high in some cases. Does any one suppose 
that in such a case, with now one half in the hollow 
and the other on the crest, and vice versd, that con- 
siderable rolling motion would not be felt? It is 
absurd, therefore, to go on insisting dogmatically 
that from something inherent in the form these 
vessels would be free from rolling We quite 
believe, at the same time, that for the trade they 
are intended for, they would be practically fre« 
from oscillatory motions of all kinds. for this 
reason we should regret much to see the scheme 
fail in obtaining that public support to which 
its merits entitle it. Supposing its promoters gave 
up a part of the high speed which they claim in 
common with the Bessemer scheme, they would 
still have a deck accommodation far surpassing any- 
thing the latter scheme can lay claim to, more, it 
is probable, than ever the passenger traffic alone 
could require. If, by filling out their hulls, and 
perhaps, at the lower speed, decreasing the breadth 


of their tunnel, they could obtain sufficient displace- | 
a heavy goods | 


ment to enable them to undertak« 
traffic as well—the form of ship, by the way, is 
eminently fitted for taking trains on board, and 
they would still have ample room on deck for 
saloons—they would have, in our opinion, an ex- 


And in these Dicey ships there is no} 


| ceedingly profitable undertaking, and one which 
| would commend itself to the world, and merit its 
support. 

We hear the Bessemer Company has progressed 
so far that contracts have been entered into for the 
building of two vessels. We hope soon to hear 

|equally favourable news of the Dicey Company, 
for we feel sure that both companies would work 
to the benefit of the public. 


———_— 


COMBUSTION OF COAL 

We have again to direct those of our readers 
| who take in 7he Engineer to the erroneous character 
of the matter given in the last number of that 
journal as a scientific leading article on ‘‘ Smoke 
| Combustion The smoke-preve ntion doors of Mr 
Prideaux have fora long time been well known to 
engineers, and they have been fitted to the furnaces 
|of the steamer Republic, of the White Star line, 
just before she left on her present voyage. Mr 
Prideaux, who went with the far as 
Lisbon, sent to our contemporary a glowing ac- 
count of the economy supposed to have been 
realised by the alteration. ‘That report, in all its 
radiance, appeared as a leading article in our 
contemporary on the llth of October We, con- 
| sidering our duty to our readers, conscientiously 
declined to give in our pages those statements on 
the sole authority of a sanguine and enthusiastic 
inventor. We do not mean to in any way dis- 
parage the of Mr. Prideaux; we think 
it ought to produce economical combustion, but as 


Aas 


vessel 


system 


we evidently are not on the same terms with ou 


“| readers as our cont mporary is with his, we could | 
= | not presume, as he does, to publish and support Mr. 


Prideaux's statement without having the corrobor- 
|ation of the company’s engineers. We therefore 
} at once made inquiry into the facts, and found that 
|the revolutions for the period referred to by Mr 
Prideaux averaged 10 per cent below the number 
of revolutions given for the previous voyages, with 
which the consumption on this occasion was com- 
| pared. The coal supplied to the vessel is Powell's 
| Duffryn, a coal said to be almost smokeless, and the 
| margin to be saved by smoke-prevention is there- 
|fore a minimum, and certainly does not admit of 
the immense saving ascribed to this application of 
Mr. Prideaux’s doors. 

Our contemporary, in a leading article, tries to 
simplify Mr. Prideaux’s explanation of the rational 
of combustion; he says : 


| 


| 
| 
| 
| Mr Prideaux, after a few general statements, proceeds to 
explain the laws of combustion. We have no exception to 
take to the manner in which he does this; still we think that 
| the whole gist of the subject may be put into a somewhat 
more compact form than that which he has adopted. He 
| Bofors, as is usual, to the atomic composition of gases, and 
| speaks of volumes of oxygen, carbonic oxide, &c., in a way 
| which, albeit quite satisfactory to the chemist—or, at least, 
to those possessing some chemical knowledge—does not 
appeal very directly to ordinary steam users. We shall put 
the facts in our own way:— When a pound of carbon is com- 
pletely burned it liberates 14,500 units of heat. In other 
words, 1 lb. of carbon so burned liberates heat enough to 
convert 15 lb. of water into steam. In practice it is quite 
impossible to burn the 80 per cent. or so of carbon which coal 
contains at one operation. When the furnace is charged 
with fresh cold fuel that fuel will not burst into flame all at 
once—on the contrary, it undergoes a species of distillation. 
Ordinary coal may be regarded as containing 80 per cent. of 
| carbon and 5 or 6 per cent. of hydrogen in chemical com- 
| bination with the carbon, and at low temperatures—less than 
800 deg.—the hydrogen escapes in combination with carbon 
| as carburetted hydrogen ; but hydrogen at a high tempera- 
| ture unites with eight times its weight of oxygen; the result 
is, that the combustion of 1 lb. of ang liberates about 
| 60,000 heat units, or four times as much as a pound of 
carbon. Unless eight pounds at least of oxygen are supplied 
to each pound of hydrogen, the carburetted hydrogen gas 
does not burn at all, however high the temperature, but flies 
up the chimney with a resulting waste equal to about 15 per 
cent. of the whole fuel. Turning now to the carbon, we fea 
| that, if enough oxygen be supplied, that is to say, 2§ 1b. or 
2 1b. of air per pound of carbon, and if the temperature be 
sufficiently high, we have complete combination, the result- 
ing product of combustion being 34 1b. of carbonic acid, or, 
| in modern chemical nomenclature, carbonic anhydride. But 
| this perfect combination can never be secured at once. A 
| portion of carbon next the firebars unites at once with the 
required quantity of oxygen, and the resulting carbonic acid 
| in ascending through the fuel above it dissolves carbon. 
| The 3§ Ib. of carbonic acid resulting from the complete com- 
| bustion of each pound of carbon next the grate bars dissolve 
| another pound of carbon, and become converted into carbonic 
oxide, sacrificing in doing so 5700 units of heat. Each pound 
of carbonic oxide then represents 14,500 units of heat due to 
the pound of carbon dissolved, and 5700 units of heat ab- 
| sorbed in effecting the solution, or 20,200 units of heat in all. 
To recover this we must supply each pound of carbonic oxide 
with 2§ lb. of oxygen when it burns with a blue flame and 
gives out all its t. 














| 


| 





On the same page, amongst ‘‘ Answers to Corre- 
spondents,” and almost in the same line, we read 
that the evaporation of 1 lb. of water requires 1200 
units of heat, and in the above extract that 14,500 
units of heat are enough to convert 15 Ib. of water 
into steam. If the correspondent reads both state- 
14500 _ 1275, will he not be 
1200 
justified in disbelieving one or other of them? Mr. 
Prideaux says, in his paper read to the Naval 
Architects this year, that he believed the combus- 
tion of 1 lb. of carbon produced not less than 16,200 
units of heat, and he says that is equivalent to 
evaporating 15 lb. of water from 212 deg. Professor 
Rankine gives the heat units as 14,500, and The 
Engineer puts the two together to explain to his 
readers what is evident he has not comprehended 
himself. The 14,500 given by Professor Rankine is 
from Favre and Silbermann’s experiments, which 
referred not to the practical evaporative value of 
combustion, but to the amount of heat produced by 
the chemical operation of combustion. That is, the 
total heat produced by combustion including the 
increase of temperature of the gases of combustion 
with the heat added to the fluid used in the calori- 
meter. Before apportioning its practical evaporative 
value we have to deduct from this amount the diffe- 
rence between the heat in the products of combustion 
at, say, 600 deg., and the heat in the air at the tem- 
perature it had when admitted to the furnace. 
Allowing 100 deg. as the temperature of the stoke- 
hole, this gives 600° — 100° =500° increase of tem- 
perature. One pound of carbon becomes 14 lb. of 
waste gas having a specific heat .2366, that of 
atmospheric air being .2377, and that of water=1 : 
14x 500 x .2366—1656 heat units. 

To evaporate one pound of water from and at 

212 deg. requires 966 heat units. 
16200 = 1656 — 15 Ib. 


ments and then writes 


966 
as stated by Mr. Prideaux. 
Applying the same rule to the number given by 
The Engineer, namely, 14,500, we get 
I 1500— 1656 —13.3 Ib. 
966 
This is the evaporation from and at 212 deg., but 
to compare with practice, let us take the feed at 
120 deg., and the evaporation at 300 deg., and for 
this the divisor is 1083, instead of 966. 
ee ee 3S 
1083 
But if we take 1200, as recommended by The En- 


gineer, We get: 


14500 —1656_ 

—— 
instead of 15 Ib., as stated. The Table given by 
Professor Rankine is of this theoretical character ; 
the “ theoretical evaporative power” supposes all 
the heat produced to be applied to the evaporation, 
and consequently that none escapes as increased 
temperature of the products of combustion. We 
do not know on what authority Mr. Prideaux gives 
so high a value for the heat produced by the com- 
bustion of carbon ; we adopt 14,873, as will be ex- 
plained further on. Perhaps Mr. Prideaux has 
manufactured the 16,200 by adding to the 14,500 an 
allowance for waste heat, which was already 
allowed for. 

We are told that “unless § Ib. at least of oxygen 
are supplied to each pound of hydrogen, the car- 
buretted hydrogen gas does not burn at all, how- 
ever high the temperature, but flies up the chimney 
with a resulting waste equal to about 15 per cent. 
of the whole fuel.” This is very bad conduct 
ascribed to the carburetted hydrogen ; we have had 
the makers of carburetted hydrogen parading our 
streets on strike on account of their union, but this 
is the first time we have heard anything about the 
trades union of the carburetted hydrogen itself. 
Unless the full amount, 8 lb. of oxygen a head be 
paid to each pound of hydrogen, not one of the 
carburetted hydrogen fellows will burn at all, but 
will fly up the chimney. Does the Lord Mayor 
know this? Can there be nothing done to stop it? 
If our contemporary knows this to be a fault he 
ought to lodge an information, and have the whole 
arrested and sentenced to six weeks’ hard labour 
along with the others. No wonder that the gas- 
men strike after this. But itis a false statement ; 
the ‘‘ carburetted hydrogens” know better; they use 
up all the oxygen supplied up to 8 Ib. per pound, If 
only 1 lb. per pound is supplied, 2 oz. of the pound 
of hydrogen takes all, and the rest go without ; 
but in this respect the conduct of the carburetted 
hydrogen is a pattern for all union men ; they never 


10.7 Ib. 
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fly up the chimney without burning, because all 
cannot get the same allowance. 

After describing the perfect combustion of carbon 
to be the union of 1 Ib, leuben with 2$1lb. of oxygen 
he says, ‘* But this perfect combination can never 
be secured at once. A portion of carbon next the 
firebars unites at once with the required quantity 
of oxygen,” But he had just said that this perfect 
combination could sever be secured at once; in 
the next sentence he tells us that a portion does 
unite at once in this perfect combination. The first 
combination is always this perfect combination of 
1 Ib, of carbon with 2% lb. of oxygen, resulting in the 
formation of carbon dioxide, and part of that, in 
passing through the incandescent carbonaceous 
matter, takes up an additional portion of carbon, 
and is converted into carbon monoxide. 

We are then told that “ each pound of carbonic 
oxide represents 14,500 units of heat due to the 
pound of carbon dissolved, and 5700 units of heat 
absorbed in effecting the solution, or 20,200 units in 
all.” ‘* Each pound of carbonic oxide ;” but there 
are 241b. of it from each pound of carbon in its 
composition, so that we have from 1 Ib. of carbon 
¢4x 20,200 units=47,133 units of heat, that is 
heating power suflicient for the evaporation of 44 lb. 
of water. Well done carbonic cube ! 

Then ‘‘To recover this we must supply each 
pound of carbonic oxide with 2% lb. of oxygen.” 
Now for each pound of carbon there are 24 Ib. of 
carbonic oxide, that is carbon monoxide, we have, 
therefore, to add 24 x 24=6% Ib. of oxygen to the 
14 already in the carbon monoxide, that is 64+14 
=7: of oxygen. But let us remember also that 
with each pound of oxygen we must add 3 lb. 
13 oz. of nitrogen, resulting from the composition 
of the atmosphere ; we have, therefore, 

74x4hi= 68 77 =36 Ib. 
5° 16 

of atmospheric air required per pound of carbon 
to recover all the heat due to the combustion! But 
this is all nonsense ; the combination is ] lb. carbon 
with 23 lb. of oxygen, and therewith we have 
10.2 lb. of nitrogen, or in all, we have 13.86, say, 
1 lb. of carbon, and 13 1b. of atmospheric air, in- 
stead of 36 lb., as stated by the The Engineer. He 
began by saying, ‘‘ We shall put the facts in our 
own way.” We think he has certainly put them in his 
own way, and in the way of his readers too, so 
that if they ever approached them they will be 
tripped. Will he, as usual, leave these statements 
uncorrected, a perpetual stumbling block to those 
who seek to work out these subjects ? 

We will now treat this subject in our own way, 
and hope thereby to make our article of some 
practical value to our readers. 

Atmospheric air is composed of 


Ib. cubic feet. 
Oxygen wil 20.81 Oxygen as 23 
Nitrogen... 79.19 Nitrogen... 7 
100 100 


At the standard temperature, 39.1° Fahr., the 
gases we have to deal with in combustion have the 
following volumes per pound weight, and the spe- 
cific heat as stated, the specific heat of water being 
taken as =1: 

39.1° Fahr. 


volume. Specific heat 
cubic feet. water= | 
Atmospheric air ... eos 12.387 2377 
Oxygen eve 11.024 2175 
Nitrogen . ne 12.753 .2438 
Hydrogen os 178.830 3.4090 
Carbon (ideal as gas) 29.877 
CO Carbon monoxide (carbonic 
oxide) 12.810 2450 
CO.Carbon dioxide (or carbonic 
acid) occ 8.157 .2169 
OH, Steam eve 29.628 4805 
C,H, Ethene (or olefiant gas) 12.626 404 
CH,Methane (or marsh gas) 22.169 .5929 


In combustion, the elements, carbon, oxygen, and 
hydrogen, combine according to their atomic 
weights, and with the oxygen of the atmosphere, 
there is always the atmospheric proportion of 
nitrogen, 4+ lb. nitrogen to 1 lb. of oxygen : 

Combining Combining 

weight. volumes. 

Hydrogen ove i 1 

Oxygen ove ove 16 1 
Carbon 12 2 (as a gas) 


In the chemical combination of these by volumes, 
the resulting compound is always two volumes 
whatever be the proportion of the elements. For 
example, water is OH,, that will be two volumes of 
hydrogen, and one of oxygen, the result will be 
one atom of water, the volume at the same tempe- 
rature as the original elements will be two. That 








is, the volume of steam is the same as that due to 
the hydrogen in its composition, if, at the same 
pressure and temperature. Or it is twice that due 
to the oxygen in it. 

Carbon monoxide is one atom of carbon and one 
of oxygen. ‘The atomic volume of a carbon atom is 
2, and that of oxygen is 1, the result is 2 volumes, 
not 3. 

Carbon dioxide is one atom of carbon and two of 
oxygen, that is, 2 volumes of carbon and 2 of 
oxygen; the result is 2 volumes of carbon dioxide, 
formerly called carbonic acid. 

All through these combinations it will be found 
that the compound atom has a volume just double 
that of an atom of oxygen or of hydrogen. 

Ethene, or olefiant gas, is composed of 2 carbon 
atoms and 4 hydrogen atoms, and the compound 
atom has a volume equal to that of 2 atoms of hy- 
drogen. 

If we take the atomic weights in pounds, the 
volume of the combining weight of any compound 
gas will be twice that of 1 lb. of hydrogen, or 2x 
178.83 =357.66 cubie feet at the standard tempe- 
rature and pressure, Example, ethene, or olefiant 
gas, C,H, : 


Ss to #3 
t. 33 eeu 
2s A- P| ad £4 
8 = & 2 ee 
es gs 25's 
ze 5* 5 ae 
Carbon 2x 2= 24 | 857.66 _ 39.77 
Hydrogen 4X 1L= 4| 28 “ty 
Weight of compound 
atom ; ons 28 


The weight per cubic foot is given from other 
sources as 12.626 in the previous list. 

We have added carbon to the number of the 
bodies treated as gases, and have to explain that we 
do so on our own authority only, and because doing 
so simplifies and harmonises the calculations. 

Methane or marsh gas gives 357.66 = 922.398, 

12+4 

We have preferred leaving the numbers in the 
Table given as we found them stated by the best 
authorities, and the examples we have given will ex- 
plain the method of calculation, and by comparing 
the result with the numbers in the Table the value 
of the modification we have introduced will be ap- 
parent. We are compelled by the demands upon 
our space to leave the rest of this article for next 
week ; but we then intend to put the theory of com- 
bustion in a new form, and apply it to the combus- 
tion of fuel in steam boilers. 


THE ARGENTINE REPUBLIC. 

THe Argentine Legislature has been devoting 
great attention to the improvement of the railway 
communications of the Republic. The Senate has 
unanimously passed the first reading of a Bill for 
making six new 40-in. gauge lines for the Upper 
Provinces, to connect them with Chili on the one 
side and Buenos :Ayres on the other. The total 
length of the proposed lines is somewhere about 
1600 miles, and their cost is estimated at a 
round 10,000,000/. It would be hopeless to at- 
tempt to raise this great sum without a sub- 
stantial prospect of profit; and the Argentine 
authorities, therefore, contemplate a guarantee of 
interest at the very inspiriting rate of 7 per cent. 
per annum. Railways generally appear to be 
making decided progress in the Argentine Republic, 
the Argentine mind having become thoroughly im- 
pressed with their utility. In proof of this, we may 
state that the Senate of the Provincial Legislature 
of Buenos Ayres has passed a Bill granting a bonus 
of 1000/., and 2200 acres of land for every mile on 
Zumaran’s proposed line from Tandil to Bahia 
Blanca (190 miles), which will be the completion of 
the great southern line. Mr. Billinghurst has pub- 
lished a prospectus, and invites subscriptions for a 
great northern line to Rosario and branches, making 
up 500 miles, the main line being 189 miles. The 
national Government has modified Mr, Matti's pro- 
ject, so that the works may be expected to be com- 
menced shortly on the Port Campana Railway, 
about 40 miles in length, and intended to provide a 
suitable port on the Parana. The Ensenada Rail- 
way is virtually completed, and is probably by this 
time opened for traffic. Mr. Clark has submitted 
a project for a line from San Juan into Chili, at 
12,000/. per mile, the Argentine and Chilian Go- 
vernments giving a joint guarantee of interest at 
the rate of 7 per cent. per annum. This line would 
in nowise interfere with a proposed line via the 
Planchon, which is §00 miles further south. 











We have said that the works may be expected to 
be commenced ope on the Port Campana Rail- 
way, and the first sod has actually been turned. The 
line seems destined to confer great benefits on 
Buenos Ayres and the surrounding districts. 
Hitherto Buenos Ayres has suffered much incon- 
venience from the want of a in which to ac- 
commodate shipping when loading or unloading 
merchandise, ut in future, Buenos Ayres will 
have, within two hours of it, fine deep water 
anchorage and wharves, to which all the produce of 
Argentine sheep-farms can be conveyed by railway. 
The volume of the Parana is Gated. to be equal to 
that of 100 of the largest rivers of Europe put to- 
gether, and the Legislature of Buenos Ayres has de- 
clared the great river an open highway for the com- 
merce of the world. The new line, the first sod 
of which has just been turned, will. be about 
40 miles in length, as already stated ; it starts from 
the Paseo Julio, and proceeds through a rich and 
thickly-populated country, until it reaches Cam- 
pana. Both the provincial and the national govern- 
ments have given the .enterprise their warmest 
support, and the latter has become responsible for a 
guarantee on the necessary capital at the rate of 
7 per cent. per annum, President Sarmiento 
has taken an active interest in the success of the 
undertaking, and has removed every obstacle which 
threatened to impede its early realisation. With 
regard to the Great Southern Railway of Buenos 
Ayres, a law, authorising the Dolores Extension, 
has been passed with the grant of a bonus to the 
company at the rate of 500/. per mile. It is ex- 
pected that the extension, especially with the go- 
vernmental aid extended to it, wil where remune- 
rative, and in the mean time it may be observed 
that the main line is doing a large and profitable 
business. The traffic receipts of the Central Ar- 
gentine Railway show a remarkable augmentation, 
the revenue for June having amounted to 13,096/., 
without including freight charges on 1108 tons of 
materials for the Rio Cuarto line. This result, as 
compared with that established for June, 1871, is 
equivalent to an increase of about 60 per cent. in the 
passenger traflic, and to one of 17 per cent. in the 
goods traffic. The gross increase for the first six 
months of 1872, as compared with the correspond- 
ing half of 1871, was, however, only 14 per cent. 
The profit realised on the line now very nearly ap- 
proaches the 7 per cent. guaranteed by the Argen- 
tine Government, the national treasury being thus 
almost entirely relieved of the burthen of its gua- 
rantee. The colonies of the company at Roldan, 
Bernstadt, and other points along the line are 
beginning to exert a sensible influence upon is 
tratlic, 

It is not only in railways that the Argentine Re. 
public appears to be making progress. ‘Ibe national 
Government has been authorised to expend 40,000/. 
in building and improving public offices at Buenos 
Ayres, Cordoba, San Juan, and other cities of the 
interior. Preliminary measures have been adopted 
for the completion of the Cordova tramway, and 
the materials have arrived. We may further note 
the arrival, from England, of machines for manu- 
facturing beetroot sugar. These machines are 
intended for the Alexandra colony on the banks of 
the Javier river, in the district known as the Gran 
Chaco. The Republic does not turn its mineral re- 
sources to full account, but, nevertheless, during 
1871, copper ore passed through the Buenos Ayres 
Custom House to the value of 330,550 hard dollars, 
while lead, silver, and copper were also sent from 
other parts of the Republic to the value of 449,323 
hard dollars. The shipping frequenting Argentine 
ports last year represented an aggregate burthen of 
1,526,284 tons, of which four-fifths frequented 
Buenos Ayres, the rest being distributed among the 
minor ports of the Republic. Coast traffic is not 
included in this recapitulation. In the total of 
1,526,284 tons, steam vessels figured for 815,528 
tons, and sailing vessels for 707,756 tons, England 
contributed to these two latter totals 321,084 tons of 
steam shipping, and 201,779 tons of sailing shipping, 
thus standing first in the list of countries trading 
with the Republic. In dealing with the affairs of 
what really appears to be a progressive and fairly 
prosperous State, we have omitted to cal! attention 
to the fact that a great Transandine telegraph line 
is now in effective operation, Of this line, 1050 
miles are in Argentine, and 180 miles in Chilian 
territory, while the line includes two “‘ snow cables” 
of 30 miles over the Andes, The charge for the 
transmission of a short message over this great tele- 
graphic line is only 12s, English capital, English 
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he stone produced is in colour light grey, or more nearly 




























































Lany other ‘approved means for preventing collapse, and thus 
















































































































commerce, E — enterprise, Ep glish ideas, coupled { cream colour, weighs 140 Ib. per eubie foot, has a brilliant | was unfit for the pressure of 60 lb. op the square inch, to 
with pastoral industry on a gigautic scale (the sheep | face and fracture, with perfect crystalline structure, sharp | which the safety valves were loaded, + 7 for 35 Ib., at 
farms of the provi ce of Buenos Ayres alone com- | *"** and very nearly impervious to water, Painstaking | which the boiler was stated to be worked. It appears that 
- ; ; eng | examinations of it by several of our prominent architects the engine was standing at the moment of explosion, and also 
prising 70,000,000 sheep), are evidently doing great | ..4 on igineers have resulted in unanimous approval, the first that it had been at rest for 10 minutes before, having been 
things for the Argentine Republic The young and | remark of each visitor usually being with em phasis “ Why | stopped for the purpose of putting on a strap to one of the 
growing nation is also happily at peace w ith its | this is stone.” 4 pulleys for driving the machinery. There is no reason to 
neigh - A rather ominous dispute with Brazil Nearly 100 t ght has been already turned out, em- | conclude, however, that this led to any excessive pressure, as 
hee ‘ ’ ; an 6 Saad br ga large var ty neluding stones for use in flouring | it is stated that the safety valves were blowing not only when 
nas ve aRLETy SKnjUs 1, an u saree s. wi w heads and sills, keystones, vases, flooring tiles, | the engine was stopped, bat for some time before, so that it 
peo] . ua 6 1, may now acy without | nantes for houses, & F may be concluded they were free in their action, which sub- 
let o1 in pati i progressive ry | Employment is now given to 20 men, but it is thought the | sequent examination seemed to corroborate. It is true that 
nd expanding civilisation emands of another season will require at least 60 1 | if the safety valves were blowing violently, the pressure of 
. elieve the distinguished diseoverer of the process, Mr. | steam might have been raised a few pounds, but a boiler 
’ m4 ‘ Frederick Ran e, has never claimed the stone to be fire- should not be worked up toa few pounds of its bursting 
THE CHICAGO FIRE AND RANSOME | f bough is well-known to have many virtues in| point, so that this explosion may be attributed sim ply to 
rONE that direction, and tests of it made here show a high order | the in offi iency of the boiler for the pressure at which it was 
i } : n | = e701 t fire sistance t the suggestion of an architect, curious | W rked : bs ¥ 
. . . , ._—~ , n such matters, a test was made of several samples of the At the inquest the first witness, who was the maker of the 
| rf LD) r W. B. M , m v . . cretes manufactured in this city, of Portland and | boiler, went through the usual rhodomontade enunciated on 
} i we erved 1 4 ‘ ments. by a | 1 ef sulphuric id, samples of Ran- those occasions, stating that tke boiler was quite safe at the 
! he ! being ¢ udded ; it yr | ch it was worked, and indeed at a higher one, 
t ' f Ra 1 then r ed to a paste, excey 60 lb., and that the explosion was due, not 
‘ which was unte " silica proving ac » | weakness f the furnace tube, but to shortness of water. He 
I ; ; , . g nsig virt r 3 5 | cor “i that the tube could not have collapsed had it not 
, ! I , irous 1] are burned been hot, and it would not have been hot had it been 
t I ol | ; Yours truly covered with water. If the tube were red hot, then when 
‘ } " f ] w. BM cold water was let in, an explosion would take place. Both 
{ . . ' ‘ Cl U.8.A., } rl 72 jb and his partner were of opinion that the explosion arose 
. . r | thr shortness of water. After two persons have been 
\ “* if AFETY VALVES | killed, and n oth re Lat» usly injured from the explosi m 
. WW , , dit 53 : fa bad t r, it is difheult to spe ~ak upon such evidence 
t ' n ul wi calmness. Yet such evidence is always repeated by 
had | el i I ! reply tot put | interested parties at every inquest, th ugh its absurdity has 
t \ é col } t : hast nt | been shown o nd over again. ‘this is the more to be re- 
. \\ } f . we hav gretted is instance, as the boiler-making firm who 
the I ’ ‘ tulle need thet the ¢ ; mi! 1 lence, are in considerable practice. Adver- 
. 4 ‘ ; rk a ents of their boilers are to be seen at nearly every rail- 
t y j | ; rea V . a . . Y | way station, they are well known, and have long been estab- 
\ l we | ] | Mal lishe rt time since one of our members having a 
cor | , 1 at react In reply to your ; s corres} nt the Editor of this firm, wished advi the Associati as 
. ; t 4 Vv s to state that any pe n car ru ’ As may be « ted, 1 makers 
“ ’ bt t tl thee a form a al to t satety valve help m the Association, for t protection of 
‘ iW { t cow petition The only questions put by him that the Editor totally unnecessary, and were persisting in 
of tl Naut Ll thinks i¢ necessary to answer are the tw ned practice of making boilers for high pres- 
I Epi I % y I va will } g to the inventor. 1 sign oanholes fitted with the antiquated internal 
Si Tt ' rex nt | does not become the property of the Nautical Magazine | co vers instead of with suits raised mouthpieces. 
fn 5 t t nl, tog t Ww | he competition is purely voluntary, and any person who, on | Fortunately evidence of another character was subsequently 
: { " btaining a form, does not feel that he should send in a draw- | offered at the inquest. An inspector of the Beard of Trade, 
g ng need not send it in. It is easy not to compete but | who evidently understood the subject, directly « ntradicted 
] t : ft dw W ar i | competitors will have to be bound by the rules on the form. ee statement of the boiler maker, and said that he did not 
! gra 0 be y g “ s : consider the explosion to be due to shortness of water but to 
‘ l ng we it t an —s , y : weakness of the furnace tube. That so far from there being, 
of y in a tingle night-t | THE BERMONDSEY BOILER | as the maker had said, a margin of strength, the boiler had 
» thi g an of fant by a hurr ! EXPLOSION. long been working on the verge of destruction ; adding that 
f by the homes and house i treasures a hu i | last monthly re port of the Manchester | the plan of strengthening furnace tubes with hoops should 
t na | everything solve e flames flashing | Steam Users’ Association contains account of | hare been adopted in this case. , ‘ 
aR ss a tongues, 4 m a wy t} Bermondsey boiler explosion n which we The jury ne oma ys verdict of “ Accidental Death,” ¢ upled 
“ t ‘ usted f | f struct and . o. _s- pee” , ant | with the recommendation that “ all land steam boilers should 
s 1 of ght cut it from front to rear ently commented in this journal. We are gla | be subjected to Governmental or other strict supervision at 
lror mns me tat the touch, and flamed away in| to find from this re port that Mr. Fletcher takes | certain periods, and that a certificate should be hung up for 
: t ement, f wed ina crash by the superstr the same view as ourselves of the evidence given at | every one to see, stating at what pressure it was safe to work 
he ; Gunes os aes - hag the ine t on the sufferers by the above explosion the boiler” : ‘ 
I sploded. Lis ne flew s, and the * ae A egg” ; It is impossible in the limits of this report, or indeed by 
cone evidence which was nothing but a disgrace to the | : - , 
fi r t s of years vanisie« . : , | any written description, to convey an adequate impression of 
In the hurried efforts to rebuild, engineering profession. Mr, Fletcher's remarks | the havoe occasioned by this and many other explosions. 
beer that if ever ght t | are as follows: | Phot graphs may give some general idea, but the devastation 
little w m has been drawn f No. 39 explosion, which cccurred at ten minutes past | to be fully realised must be witnessed. Yet it is desirable 
the main, the new structures twelve o'clock, noon, on Wednesday, November 13, killing | that as faithful an impression as possible should be given of 
of the architects to secure safety two persons, and injuring nine others, sprung from a boiler | the ruin occasioned, as it is tuought that were it fully under- 
YT} moke had not ceased to ri in use at a saw mill surrounded by dwelling houses in a/| stood steam boiler explosions would long since have been 
our continent, and Europe even, | populous part of London. prohibited. In this case the whole works were reduced to a 
tributions of material for the new The boiler, which was seventeen years old, was of the | perfect wreck. A considerable portion of the furnace tube 
these was the erection of several r | Cornish type, having a single flue tube running through it measuring about 12 or 15 ft. in length, was thrown into a 
duction of concretes, the best of ther in which the fire was placed. Its length was 30 ft., its dia- | railway company’s yard, flying over a public roadway in its 
cement and sand, and ers of vari meter, 6ft. 6in. in the shell, and 3ift. 6in. in the furnac < vourse, as well as over a row of outbuildings forming part of 
similar el r; these concrete | tube throughout its entire length, while the thickness of the | the station. Fortunately no oné was standing on the spot 
known the world over, for ages } plates in the shell was ths or } in., and in the furnace tube | where it fell; had there been a group of people there several 
grat uretted st , g in. generally, though the plates at the crown of the furnace | of them must have been killed. The shed in which the boiler 
‘ nove 1 attractive names . tube at the fron end were yy in. thick, and in ° me other | st od was wholly destroyed. One tragment of the roof, which 
r s, ands essfully off | | parts th full. The fittings of the boiler included a float- | was ma le of corrugated sheet iron, was thrown to a distance 
r g. and cheap. Many water gauge, as well as a glass water gauge. Also a mercu- | of 170 yar where it lodged in a tree at the back of a dwel- 
‘ t} eliciting every & rial steam gauge, and two open lever safety valves, which | ling- house Another fragment, which was of triangular 
f ppr lown ndemnation. T snufac- | had a diameter « in., and were loaded, when the weighte apy ve, beir 2 2 ft. 9in. long by 18 in. wide at one end, taper- 
turers have not es s, t s failures in | were at the end, to a pressure of about 60 lb. on the equare | a point at the other, was thrown further still, the point 
that line not er er effort, at cor ence | inch, that is to say, if the facing of the valve bore over ite dente into the ground like pickaxe. This garden was 
t r nts present a m tonous somt appearance and to | entire surface, but if not, the steam would insinuate itself | used as a drying uund, and a woman was spreading out 
t t in th ret their being stone might well be | between the seating and the valve, and thus by enlarging | the clothes when the piece fell close by her. Bricks were 
th ht mmon brick wa covered by plebeian mast | the area on which it acted, lower the wing-off pressure. ishot to great distances, some deeply indenting a chimney 
I thy Wright, | ! f the pioneers of ¢ ago,| The boiler gave way in the furnace tube, the crown of the | stack 150 yards off, and others being thrown as far as 180 
} f il years held a larg terest in tl wnership | tube collapsing downwards from one end of the boiler to the | yards A gas meter which stood in a corner of the engine 
of the Ransome patents; but his inability to secure an ex- | other. At ab« out the middle of its length the tube was com- | house was blown to a distance of 110 yards, where it lodged 
per mi acture, prevented | from utilising his | pletely flattened, but the fire bridge appeared to have arrested | on the top floor of a high building, smashing ugh some 
: | the progress of the c lapse in its course toward the front end | wooden louvre boards in effecting an entrance. A dwelling- 
Karly in the present y wever, he overcame this diffi- | of the boiler, so that over the firegrate the bulging was not | house alongside the saw mills was demolished, two of its sides 
c nnd at a « l rcha an e property | so severe as elsewhere. The flattening was so great at the | being levelled to the ground. Two women in one of the 
f about tw soutl e of t ty, with | centre of the tube, that it severed at one or more of the ring | lower rooms were buried in the ruins, but the joists or rafters 
Lak ‘ for f I I this property | seams of rivets, when the ends, losing the long tudinal | appear i to have so fallen as to protect them, so that they 
was ae tantial brick bu r slar shay ‘ t fthe furnace tube, were unable to resist the outward | had a wonderful escape. In another dwelling-house a large 
ng by ft., az four ries gh It j ed | pressure of the steam thus brought to bear upon them, and | portion of a flagstone crashed through the window of the 
juni y aday t business t ng kh e ! were wrenche awey from the shell snapping asuz ler the | kitch and fell close by ene of the inmates. The loose 
and i t he has now pla plar rr nery a | three diagonal rods by which each of them were stayed. The | br ther débris, which were scattered like grape hot 
¥ x ng , ome port this i in| rush of steam and water consequent on these fractures car- | at i considerable mischief. A man walking along the 
your l capacity the works ns of gjried away the furnace tul fragments, leaving the | pul ghway between the saw mifls and the railway com- 
stone 1 Ly U nfortanat ke fort wner i r | cylindrical portion of the th its ends blown out, | peny’s yard, had his shoulder dislocated and his leg broken, 
t j use Rans stor magnitude of ti ir g like a huge trunk or pipe within a few feet of its | while oy in the same street received a compound fracture 
ma actory, and difficulty of { g orders for 1 hinery, | sition. of the skull, from which he is not expected to recover; in 
ye 8 completion ut the season for the present year | xplosion may be attributed simply to the weakness | addition to which, a girl also passing at the time was seriously 
l nigh paseed ; but a grand demonstration of the ¢ | of the furnace tube, a causa that bas proved productive of | injured. The engineman was killed on the spot by the move- 
t : ss of the Ransome process has been n to the | explosions in so many other cases. ‘The furnace tube, which | ment of the boiler shell, while in addition seven workmen 
sat tion of architects, and al ger and | as already stated, was as much as 3 a. 6 in. in diameter, by | were buried in the ruins of the works, and so severely injured 
there seems no room to doubt that this stone will contribute | 30 ft. in length, and made of plates Jin. in thickness, was | that they had to be taken to the hospital, where one of them 
largely to the rebuilding and beautifying Chicag not strengthened with flanged seams, encircling hoops, or | died shortly afterwards. 
Those who are brought face to face with the details of 
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these catastrophes feel inclined to ask whether the doctrine of 
“ laissez faire” may not be pushed too far, and whether the 
liberty of the individual may not in some cases be purchased 
at the expense of the public? The cause of all the loss and 
havoc narrated above was the use of a bad boiler, and it may 
be asked whether it is not an abuse of liberty to allow a 
single individual to use such a boiler for his own ends at the 
peril of those living around him or those passing by on the 
highway, all of whom, being totally ignorant of their danger 
ti!l awakened by the explosion, are unable to protect them- 
selves. Mr. Hick’s measure would punish the owners of such 
boilers by committing them for manslaughter, but would 
wait until lives had been sacrificed. Uniess therefore the 
mere passing of Mr. Hick’s Bill should act as a magic spell 
to charm careless boiler owners into ways of carefulness, a 
sacrifice of many innocent lives would be required to float the 
measure, whereas competent inspection would put an end to 
these catastrophes at once, without needing an offering of 
several lives as an entrance fee. These catastrophes are not 
accidental: competent inspection would prevent them; and 
the question may therefore be put, why are they not pre- 
vented ? 
L. E. Frerousr, 
Chief Engineer. 

41, Corporation-street, Manchester. 
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HIGH LIFT PUMPS. 
To Tag Eprror ov Exerseruine. 
Str,—There is an important consideration with regard to 
the use of these pumps, which is not noticed in the descrip 
tion given in your issue of September 6th last, of Tangye’s 
engine for a Bishop Auckland colliery, nor in the letters o/ 





your correspondents at page 391 of your last issue. I have 
for some time waite to notice whether you yourselves, or any 
of your able corres; its, would eall attention to the 





question of fuel consumption in direct-acting pumping ma- 
chinery of the Tangye and Hayward Tyler species, and as n 
one better qualified has done so, I may now perhaps be al 
lowed to ventilate th 

In the papers at 
the convenience 


hiect 
su jt Uv. 
ferred to, commendation is given to 






ll first cost of the pumping engines 
ies whic 








under notice— 1 h have deser ved 5 made them 
popular for buile ling and other purposes requiring emal 
power, where the total fuel consumption is a trifle, This 
may be sifppos 1 (with some stretching) to be the case wit! 
the pump referred to by Mr. Sides, which would be doing 
only about 3.6 eff horse power of weight lifted when 
rate he mentions it did. 

e cas tf such machinery mentioned in your 

» 6th September last, as being made for a firm in 

ire, and t lo up to 61 horse power in actual weight 
consumption of fuel becomes a serious question 





With a good cor 


nd rotary engine such as would be put to 
leading hydraulic engineers, the eonsump- 





work by some of 








tion would be about 2 Ib. of best steam coal per horse power 
of actual weight lifted per hour. The direct-acting type ol 
engines now under notice are (unavoidably, and from causes 
which need not now be entered into) worked almost, or quite 


d would consequently require at a 
lb. of fuel for the same unit of 
' 


without expansion, ar 
favourable estimate about 6 
duty, while juite possible they may require 12 lb 
As no figures of the consumption of engines of the latter 
class are (to my knowledge) published, I am obliged to esti 
mate it, and I think I do so fairly. Taking the most favour 
able case, the extra 4 lb. per horse power per hour of the 
Staffordshire engine, above mentioned, for a year of 300 days’ 
work, of 24 hours per day, would be: 
61x 4x 24x 300 

0 
or, supposing 12 1b. per h 
tons. It may reasonab! 
a coalowner would be 
inferior coal to be used, 1 


it seems 


784 tons, 


orse power per hour, about 1960 
; » estimated that the cost even to 
about 10s. per ton, and supposing 
re would be required. The least 
difference, therefore, in the annual fuel bills of the two types 
of engines would be nearly 400/., quite enough to pay in 

terest and profit on the expense of the more economical 
engine, and leaving out of account the greater boiler power 
and labour required for the other. 

I cannot agree with your correspondent, “ Practical En- 
gineer,”’ that the diminution of friction in a direct-acting 
engine “will, in great measure, compensate for the want 
of expansion.” The difference of friction should not be more 
than about one-tenth of the total work, and this bears no 
comparison with the difference in fuel, of 200 per cent. at 
least. 

Of course there are circumstances under which it is im 
possible to place the engine above ground, and then th 
direct-acting class of engine under notice has great recom 
mendations; but I think sufficient has been stated above to 
show that it is most injudicious to use much power in such 
engines, if possible to do otherwise. 

I venture to think that the direction in which mine pro- 
prietors should look for a cheap and economical pumping 
engine is indicated by the description of a rotary pumping 
engine at page 339 of your present volume, and | may state 
that about a year ago a design was produced by the firm 
with whom I am engaged, embodying a similar application 
of the economical rotary engine to deep mine pumps. Such 
an engine would be greatly cheaper than the usual Cornish 
one, and (unless under very peculiar circumstances), when 
arranged for pumping up a shaft, would be much preferable 
to an extravagant fuel-consuming engine underground, put 
in to save first cost. 

Yours respectfully, 




















Wittram Oxrorp. 
4, Peyeril-street, Battersea, December 10, 1872. 


Tus Betetay Inon Trave.—There have been few new 
transactions in rails in Belgium. Many contracts have been 
proposed, but it has not been possible to adjust terms and 
carry them reg om The Beigian iron trade displays gene- 
rally increasing hesitation, and business appears to have 


sustained a decided check. 


| effected under a pressure of from 3 lb. to 6 Ib., in order that 





TRANSMISSION OF POWER. 
To ras Eprror or Exoinegrine. 

Sin,—I must ask you to spare me some of your valuable 
sprce to reply to ‘‘ High Speed's” remarks on my letters of 
29th November. 

In the first place I must thank him for his support of my 
views in my “favourite case” as he terms it, of a ship- 
building yard, which also insures his approval of the 
principle for. boiler and bridge building, and heavy work 
generally. 

“ High Speed” bases his objections to my system for an 
engineers’ shop or factory on the fact that a separate engine 
is required for each machine, which would much more than 
compensate for any differenes of price in favour of hydraulic 
pipes over shafting. Were a separate engine required, this 
argument would perhaps hold good; but such is not the 
case. Irefer “High Speed” to my previous letter, which, 
from his expression “ as usual” applied to my last, I suppose 
he has read ; he will find that I have advocated in such cases 
where shafting was absolutely necessary, the adoption of 
hydraulic centres of power, i.c., one engine capable of driving 
a number of the small class of rotary machines. Again, in 
works properly arranged on my principle, it is probable 
that any such system of shafting as would be required, could 
be driven advantageously from the engines driving the pumps. 
Also the above remarks are applicable to his arguments 
about friction, which he names in the latter portion of his 
letter. 

Again, there is no occasion for “High Speed's” water 
engine to use the same quantity of water for a light cut as 
for a heavy one; he can adapt different powers to his engine, 
as is done for cranes, hoists, &c., and the shafting he is 
in favour of will cause nearly as much friction, &c., fora 
light cut as fora heavy one. In considering the merits of 
both systems we must not forget that correspondents are 
always apt to become special pleaders. 

I endeavour to avoid this, knowing that both systems are 
required, and whereas in my last letter I brought forward a 
few of the facts which occured to me at the moment in favour 
*f hydraulic transmission of motion, I never claimed for it 
tha! it would in all cases supersede shafting. I think 
“High Speed” has made as good a case out for shafting as | 
is possible, but he has not done so by comparing its advan- 
tages with its disadvantages ; and perhaps he has served his 
client better by so doing, and has he says he gets economical | 
results only if each line of shafting is driven by its own | 
engine, &e. think he will in this case rapidly get as many | 
engines as he credits me with when he gives one to each 
athe, which I don’t ask fur or require, and if he does away 
with the number of engines and intermediate shafts he incurs 
all the disadvantages I named in mine of November 29. 

I presume when he says “‘ whereas with water every tool | 
must work with an expenditure of power equivalent to its 
heaviest cut,” even when only making a light one, he means 
“an expenditure of water,” a very different thing, and as | 
said before not necessarily so either. 

Yours obediently, 
vember 11, 1872. Katpa H. Tweppe.. 
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THE ABA-EL-WAKF SUGAR FACTORY, |} 

fo rig Epiror or Exgingerine. 

Srr,— We observe with surprise that in the account you | 
give in your issue of 29th ult, of the paper “ On the Aba-el- | 
Wakf Sugar Factory in Upper Egypt,” evaporation by means 
of the concretor is characterised as one of the “ radest 
manners” of concentrating sugar solutions. ‘This statement 
must either be an error of your reporter, or Mr. Anderson 
must be entirely ignorant of the machine respecting which he 
thus gives his opinion: 

If you will permi: us we will institate a comparison between 
the concretor and the evaporating trays used at Aba, and of 
which Mr. Anderson speaks so highly. 

We observe that great stress is laid, and very properly so 
upon the “ extremely rapid concentration” upon these trays 
where, it is stated, that the juice is raised from a density of 
10 deg. Baumé to 21 deg. Baumé. The time actually occupied 
by this concentration is not given ; but on the concretor it is 
usual to concentrate the juice from 10 deg. Baumé up to | 
30 deg. (not merely 21 deg.) in ten minutes, and we do not 
think it at all likely that the trays at Aba will attain such 
rapid concentration as this, being on the average 2 deg. per 
minute, 

It is stated that the evaporation of the juice at Aba is 


the vapour given off may be used for heating the vacuum 
pans and driving the vacuum pumps and centrifugal 
engines. 

Now a high temperature is injurious to sugar solutions, 
producing on them degradation both in eolour and quality. 
All temperatures above 140 deg. Fahr. are injurious, and the 
degree of injury increases as the square of the difference 
between 140 deg. and the temperature attained, and directly 
as the time, during which the solution is exposed to that 
temperature. hus if the exposure of a sugar solution to a 
temperature of 150 Fahr. for 5 minutes produces damage, 
represented by 100, the exposure of the same solution for the 
sare time to a temperature of 160 Fahr. will produce an 
amount of damage represented by 400. 

Yet, notwithstanding this, and in the face of the fact 
that Mr. Anderson himself feels it to be necessary to conclude 
his conceniration in the vacuum pan—a costly piece of 
apparatus used solely for the purpose of enabling evaporatioa 
to be conducted at a low temperature—Mr. Anderson actually 
effects his concentration up to 21 deg. Baumé under a pres- 
sure of from 3 Ib. to 61b.! This means an increase in the 
temperature of from 8 deg. to 16 deg. Fahr. While juice at 
10 deg. Baumé boils in the open air at 213 deg. Fahr., juice 
at this density will only boil at from 220 deg. to 230 deg. in 
the trays at Aba. Any one interested in the subject will have 
no diffieulty in calculating for himself the difference in the 
injury to the juice. 

In this respect, at least, those who concentrate in the 
“rudest manner” in the concretor are well off as compared 





with those eva’ ing under pressure at Aba. On the con- 
qroter, oven deshig: the Geek pasties of Gn evepenstion, the 
temperature is only that due to boiling in the open air, while 


‘ he efforts of inventors — 
uction in the temperature boiling 
son, with the obj P of saving fuel, has 
treatment by which the temperature is raised. Yet man 
readers of your paper mast know that even this invention | 
not new, and could tell what became of it when put in 
operation many years ago. 

We trust to your sense of fairness for the insertion of the 
above observations. We should not have offered them had 
not the tor, an apr with which our name is con- 
nected, been unjustly placed by Mr. Anderson on the same 
level as the open pan system. We offer no remarks on the 
other hi or p described, for, whether or 
bad, they may all of them be used in connexioa with the 
concretor if desired, and, as we think, with more advantage 
than if used in connexion with the Aba trays. 

We are, &e., 
Fryer, Berson, ayp Forsten. 

Manchester, December 6, 1872. 


NOTES FROM THE NORTH, 
Griaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
steady till Friday last when the price receded to 92s, 6d. 
cash. On Monday it opened with a firmer appearance, and a 
good business was done at, from 93s, 6d. cash, to 960. 6d. 
eash, and 97s. one month, closing a shade easier. There 
were fewer transactions yesterday, but the tone continued 
firm, and business was done at from 95s. 3d. to 97s. cash, 
and closing buyers at the latter price, and 97s. 6d. one month ; 
sellers asking 3d. per ton higher. The market has been 
very strong to-day, from 98s. to 99s. eash, and 99s. 61. one 
month paid, closing buyers 99s. cash, sellers 99s. 6d. Makers’ 
iron is very scarce, and the prices asked for it are still at a 
high level ; this has caused a great pressure for delivery 
from, which, as the stocks there are already very materially 
reduced, has naturally imparted great strength to the 
market. There were 8165 tons sent out of Mesers. Connal 
and Co’s stores last week. The shipments last week 
amounted to 12,911 tons as against 11,168 tons in the corre- 
sponding week last year. It is now a considerable time since 
the week’s shipments were so large relatively to those of the 
corresponding week last year. 

Great Trade in Rice-Mill Machinery.—Thero has just 
been shipped for Rangoon, vid the Suez Canal, by the screw 
steamer Mandalay, a large quantity of rice-mill machinery, 
the makers being Messrs. Douglas and Grant, Dunnikier 
Foundry, Kirkealdy. For some years past Messrs. Douglas 
and Grant appear to have attained acknowledged pre- 
eminence in this department of mechanical engineering, as 
there is not a steamer that sails for the great rice-producing 
countries that does not carry a certain quota of their manu - 
factures, either for making cargo rice or white rice, generally 
accompanied by their improved Corliss engines, which seem 
to be rapidly increasing in favour, both at home and abroad. 
All the leading rice firms in the Kast send their orders to 
Kirkaldy. There are several mills in hand just now, both 
for Barmah and Bangkok. About the same time there was 














| also shipped for Akyab 35001. worth of machinery for the 


paddy rice trade. 


The New Dock at Berwick.—The operations in con- 
nexion with the new wet dock which is to be constructed at 
Berwick-upon-T'weed, are to be commenced in February 
next. ‘he estimates aro to be delivered by the 23rd inst. 


Ventilating Fun at Carbery Colliery.—Messrs. Deans and 
Moore have just had fitted up at their colliery, on the estate 
of Lord Riphinstons, in East Lothian, a very powerful venti- 
lating fan. It is constructed to discharge nearly 100,000 
cubic feet of air per minute, and it is so simple, strong, and 
durable, that it requires no duplicate fan or engine. The 
requirements of the colliery are about 30,000 cubic feet of 
air per minute, and this is produced by only sixty revolu- 
tions of the fan, so that there is a large power in reserve. 


Clyde Lighthouse Trust.—The first annual meeting of the 
Trustees of the Clyde Lighthouses was held in Glasgow last 
week. Inthe annual report which was read, it was stated 
that various important improvements have been introduced. 
The old lighting apparatus at Cloch has been replaced by the 
Doty lamp, which, while improving the light, has allowed 
ordinary paraffin oil to be used, reducing the cost of oil 
nearly one-half. It is intended to apply the same improve~- 
ment at Toward, Various experiments and inquiries have 
been made as regards the best system of fog signals to be 
established at Cloch; and it has been recommended by 
Messrs. Stevenson, engineers of the Northern Lighthouses, 
to establish a horn signal, to be sounded by an air engine, 
which will be heard at the distance of four or five miles. The 
rock at Skelmorlie Bank, the removal of which was by various 
parties estimated to cost a large sum, has been lifted bodily, 
under a contract with Mr. Charlies Gush, of Greenock, for 
3501., who reports that there is now a depth of 22 or 23 ft. at 
low water of spring tides on the Skelmoriie Bank. 


The Henry Bell Monument at Helensburgh.— Without 
any formal inauguration to introduce it to public notice, this 
monument is at length set up on the shore of the Firth of 
Clyde, at the foot of , James-street, Helensburgh, and full 
exposed to view. It is in the form of an obelisk, and stan 
upon a three-terraced base of sandstone, the total height being 
about 40 ft. On the side of the pedestal facing downwards 
there is the following inscription : “ Erected in 1872 to the 
memory of Henry Bell, the first in Great Britian who was 
successful in practical] sapizing Gone, power for the pur- 
poses of navigation. in county of Linlithgow in 
1766; died at Helensburgh in 1831.” The pedestal and 
obelisk are of Peterhead granite, from the works of Messrs. 
M‘Donald and Field, Aberdeen. 
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NORTH SEA SHIP CANAL. 
To rux Eprror or ExGineerine. 

S1n,—Referring to your notes upon the “ North Sea Ship 
Canal,” I think the writer's opinion in the Zeitschrift fir 
Bauwesen well worthy of special notice. I have found in more 
than one instance that where a solid structure had been run 
out upon a moving beach in advance of the water line, the 
currents parallel to the shore rapidly filled the angles with a 
raised beach, and advanced the low-water line seaward of its 
original position—and this, whet structure stood at 
rigot angles or inclined to the coast. Further, that during 
the more quiet seas the angles filled higher than the level ot 
high water to the extent of 8 ft. or 10 ft., which a less 











sea would rapidly reduce to about mid-tide level, and place 
the mass moved in the form of a bar below low water—that 
this in time moved past the end of the work into the 


other angle, and that the angles being once filled, the natural 
i, t 


travel of the sands were not much impeded, at merely 
temporarily diverted from their ultimate direction. 

In this case it appears to me, judging from my own ex 
periences, that (he angles may become filled with sands ready 
at hand for placement before the mouth of the harbour during 
seas when the out-haul is active, it being so formed as to 
present then, relatively, the most quiet area for them to rest 


upon. 


I would suggest, for consideration, to the engineers who 
have this great work on hand, whether the sinking of cy 
linders single or double, of ample diameter and space between 
the skins, to be filled with concrete or apcenite, or cylinders 
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FOREIGN AND COLONIAL NOTES 

Mr. Bateman at Buenos iyres A disy ite bas arisen 
between Mr. Bateman and a Mr. Revy. Mr. Revy was 
employed by Mr. Bateman in connexion with his great 
Buenos Ayres port scheme. The questions pending between 
the two gentlemen are now under the consideration of the 
Argentine courts. 

Steel Rails in the United States.—As we be we have 
already intimated, the directors of the Boston and Albany 
Railroad have decided to substitute steel rails for n as 
fast as possible upon the line. ith this object, about 
9000 tons of steel rails have been purchased in Europe, 4 
tons of which wil! be delivered this year, and 00 tons in 187 
Of 12 tons of iron rails laid down last year upon thé 

»e, 800 tons have been taken up as unsafe or useless 
]'ne, I 


Mr. Sandford Fleming 


The Canadian Pacific Railway.— 


who has returned to Ottawa from British Columbia, speaks 
in high terms of the country over which he passed Ther 
is some splendid scenery on the route, especially in t 
neighbourh vod of the Roc ky mountains 

A Great American Canal.—The governors of the Southern 
American States have recently held a convention at Atlanta 
Georgia, to promote the construction of a continuous line of 


water communication, by natural and artificial channels, from 





St. Louis, Missouri, to Savannah, Georgia, a distance of about 
1300 miles 

British American ( The general advance in the price 
of coal has occasioned considerable activity in the coalfields 
of Cape Breton and Nova Scotia. From the Ross seam just 
opened out at Sidney, Cape Bret it is estimated that 
20,000 tons of coal will be raised before Christmas 

Lake Cooper.—The Victorian Minister Mines. in com 
pany with Mr. Gordon, chief engineer of t Victoriar 
water supply, has visited Lake Cooper for the purpose 
personally inspecting the lake, and devising means for its 
drainage, so as to reclaim a quantity of waste land 

Russia in the Black Sea.—The Russian Government ha 


definitively adopted a proje 
Balaclava, which will be connected by a wi 
with Sevastopol. The Russian Government 
hydrographic surveys made in the Black Sea, and in the Sea 
ithorities are also « 


t { creating @& navai port at 
le and ep cana 
is now having 


stabli 





of Azoff; the Russian a shing thir 
teen lighthouses in the same waters. 

E-rportations for Coal —The question f al exy ratior 
continues to exeite a good deal of interest in Victoria. Th 
Argentine Re put lic has al offered a rewar ‘2 dols 
for the discovery of a workable seam of 

Rails on the Grand Trunk.—Ilt appears that last year 
there were ¢ iron rails broken uj the Grand Trunk 
Railway of Canada, through the severity of the Canadian 


climate. During the whole of this year there have been only 


seven steel rails broken upon the same system, which is steel- 
railed to the extent of 500 miles. 

The Port of Montreal.—Montreal proposes expend 
1,320,000 dollars on harbour improvements during the next 
two years The Dominion Government has not, however 


approved at present the plans which have been prepared. 
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if such material first formed and sunk when hard, or sunk 
in the process of being made*—these might be connected and 
platformed at about low-water mark, by beams or archwork, 
to receive a solid structure built to the required height above 
sea level—in fact, a continuous heavy beams resting upon 
»illars of sufficient strength and depth to withstand the sea. 
Possibly by some such plan the natural movements of the 
beach would be much less impeded than by a solid structure, 
whilst sufficient shelter w wuld be secured for entering vessels. 
I think, indeed, that because of the impingment of the 
elements upon but one side of the harbour at once, the waters 
against it would be elevated, and cause an accelerated current 
through the enclosed space, or if not through, at least out of 
ite mouth, especially when heavy weather mounted the seas 
upon the impinged side, and so tend to keep the angles 
empty. 

It may be argued that this open work would destroy any 
beneficial effect to be derived from scouring arrangements. 
his need not be; because, by placing guide waters parallel 
m each side of the axes to the line of scour, as chords to the 
circular form of harbour adopted, the scour would be much 
improved 

I am, Sir, yours truly, 
T. R. Wieper. 


accelerated and so 


Pentewan Port, November 25, 1872. 


* Vide “ Submarine Works,” and “ Wrought Iron Double- 
Armoured Forts with Concrete between the Skins,” by T. R. 
Winder 

FiC.2 





RECENT PATENTS. 


Tue following specifications of completed patents are al! 
& 5 f P 


(No. 2487, 10d.) John Walker McCarter, of the City 
Saw Mills, Foyle-street, Londonderry, patents arrangements 
of saw frames. According to these plans, four frames are 
used driven by cranks placed at right angles, so that they 
may be equally disposed round the crankshaft. The frames 
also are guided by radius bars instead of fixed guides, and 
the saws have the teeth placed so that their line forms a 
slightly convex curvature. The timber also is guided and fed 
up to the saws by flanged rollers and without fixed fences, 
the rollers being made with yielding flanges recessed to 
work over the body of the rollers. 

(No. 2491, 1s. 8d.) William Edward Gedge, of 11, 
Wellington-street, patents, as the agent of Jean Quiri, of 
Strasburg, some ingenious machinery for shaping and dress- 
ing staves, which we could not describe briefly. The ma- 


chinery is adapted for dressing the points of staves of all 
thicknesses. 

(No. 2508, 1s. 8d.) William Lowman, of 27, St. Mary 
street, Melcombe Regis, Weymouth, furnishes another addi- 


tion to the long list of ridiculous contrivances which, under 
the names of “ apparatus for obtaining motive power,” or, 
so-called “ perpetual motions,” disgrace the records of our 
patent office. 

(No. 2528, 8d.) John Bailey, of Dublin, patents the 
form of joint for screw piles, shown by the annexed sketch. 
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lated within the year 1871; and that year should be given 
in ordering them, at the annexed prices, from the Great 
Seal Patent Office, Chancerv-lane, 

No. 2473, 10d William Crees Taylor, of Liverpool, 


patents an arrangement of safety valve, in which the valve 


is loaded by an ordinary elliptical spring placed directly | 
over it. The stem which transmits the pressure of the 
spring to the valve is made in two parts—a connecting nut, 
with right and left-handed threads, giving the means of 
xd justment | 
No, 2478, 8d Alexander Wilson and George Barruch | 


Wood, of Sheffield, patent lining and making up the bot 


toms of Bessemer converters with blocks of refractory stone, | 


or “artificial stone,” properly moulded. The bottoms may 
be made in bloc] in a series of blocks shaped so as to | 
fit together, as shown in the annexed sketch, tapered holes 








} the reception of the tuyeres, which | 
can be removed without injury to the bottom. The wall | 
lining of the converter may also be built up of segmental | 
blocks of “‘ fire stone,” the joints being made good with gan- 


bein ny case left for 


ister or “ slurrying.” 

No. 2483. ls. 4d John Neilson, of Glasgow, patents | 
apparatus and appliances for facilitating the enamelling of 
castings, &c., the arrangements being such as to enable 
very large articles to be thus treated. 









| From this, it will be seen that the female part of the joint is 
| checked out to receive a loose crossbar, and that the male 


portion is forked, as shown, to step over the crossbar, and 
prevent the pile from turning in the socket. Suitable 
plugs or bolts are driven into drilled holes to hold the parts 
together. 


RaILways FoR Western AvsTRaLia.—Tenders have been 
invited for the execution of railway surveysin Western Aus- 
tralia, a sum of 16751. having been placed upon the public 
estimates for the purpose. A survey is to be made of a pro- 
posed line 32 miles in length, between Geraldton and North- 
ampton, in the Champion Bay district, as well as for another 
of 80 miles between Guildford and York ; the general direc- 
tion of the second line has been already determined upon. 
Western Australia has now existed for 43 years as a colony, 
and yet has not a single mile of railway in operation at pre- 
sent. However, better late than never. 





Toe Cornywatt Mriwernats Rattway ayp Harnove 
Company.—The subscription for 1875 preference shares of 
1001. each of the above company, is opened to the public at 
par. These form a part of 3750 shares, consituting the 
preference capital of the com » whose property in- 
cludes a railway system of 52 miies in the west of Cornwall, 
affording most valuable business facilities to the extensive 
series of mining properties in the district, which are by it 
ae in direct railway communication with the port of 
Yew Quay on the north, and those of Par and Fowey on the 
south, as well as with the whole railway system of the 
country. The price of the subscription has already reached 
three to five premium, 
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TELEMETERS. 
(Continued from page 402.) 

In the description of the Télémétre de Poche 
given by the inventor we find that, for certain 
reasons, the initial position selected for the refract- 
ing prism is the point at which it will produce the 
greatest deviation to the right. 

The deviation of a ray of light through a trian- 
gular prism is upon the whole always from the 
vertical angle (refracting angle) towards the base. 
We see from the preceding description that the 
deviation to be effected is to the left, consequently 
it will be evident that the prism must be attached 
to the instrument, with the vertex to the left and 
the base to the right ; and in the description of the 
initial position of the prism we shall substitute for | 
‘+ greatest deviation to the right” least possible de- 
viation to the left. That the deviation of a ray of | 
light through a triangular prism in a plane per- 
pendicular to its axis is susceptible of a minimum 
value may be ascertained by experiment, and the 
conditions attendant upon the attainment of such 
minimum value may be investigated as follows. 

Taking as before,.@ to represent the angle of in- | 
cidence at the first surface, 9?’ the angle of refrac- 
tion, ¥' the angle of incidence at the second surface, 
~) the angle of emergence; m the index of refrac- 
tion, i the angle of the prism and 3, the deviation. | 
Then assuming the four following equations, which | 
are to be found in all elementary works upon optics, | 





é=P+)-i 
— a , a e's 
sin =m sin 2’ sin .L—m, sin ») 
“a )'=i 
and differentiating we have 
. ~ , 
- be ), C=.) ¥ Ty, s és 
cos 23 P=meos 25 OP’ cos V9 L=meos 5)’ | 
» $'+93 Y’=0 
eC p fa] os .! 5 ’ | 
> sPQ?¢ ¢ 7-008 L Dy 
OB ie my a eres } 
m cos 2! mM COB wy 
ap iat ; : 
cos SYP cosnL Sw aa 
” © lg ¥ ey 
mcos + m cos ww 
Cos «),' C08 > } P+ecos ¢ COs wy «J wo 
cos 4)‘ cos } » j 
I wo=- )¥- | 


cos 2! cos ay 
Substituting this value for $ J in the first dif-| 
ferential equation we have 
J a=3 P- Seen’ ons Py p | 
cos »! cos wy 
¥ 3=3 { 1-7 = ~} 
COS w cos > 
This last expression will evidently=0, when =~ | 
or the angle of first incidence equals the angle of | 
emergence for then, 
cos O=cos .) and crs P’=cos «Ll 
cos a cos Y= 1 
cos wv cos ¥ 
) §=0 
It therefore follows that at the moment when the 
minimum value of the deviation is attained during 
the rotatory motion of the prism under the incidence 
of a ray of light, constant indirection from some 
given object, the angle of incidence on the first 
surface is equal to the angle of emergence, or 9=¥. 
We shall next show that when the angle of inci- 


| but 
. . - § 
sin P=m sin P’=—m, sin >° 
Therefore 
?=sin —! (m sin + 
2 
and 





dence upon the first surface is equal to the angle of | 
emergence the intersection of the normals to both | 
surfaces must lie within the prism. 

Let SQPR (Fig. 38) represent the course of a} 
ray of light through a triangular prism, A BC, at} 
the moment at which the angle of divergence has | 
obtained a minimum value. 

B FIc.38 Cc 






A 


Let m a’ and 2 n' represent respectively the 
normals to the two reflecting surfaces, A B and AC ; 
then as ?=.), and consequently ?’=.}’, the angles 
a’ QP; 2'P Q in the triangle Qz'P which re- 
present them are equal, each of these angles must 





consequently be acute, and #’, the point of inter- | 
section of the normals within the prism Q D E, the 
deviation equals the angles DQ P+QPD, 

equals (P~2/)+(.)—)’ 

equals P+.)—(P' +’); 


QO! +)/=i. 


§=9+1-i, 


but as in the present case 


but 


Therefore 


P=) and ?/=)' 
Y=2 oi ss 
and as also 
P'+4)/=i; 
in the present case 


. i 
2P/=ior P'=— ; 
2 





otis ae : 
6=sin —! (» sin 5 )-# 
2 


We can by this means determine the angle of | 
incidence upon the first surface, and also the angle 


wees 40 p 
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consequent le of divergence corresponding to 
a eee myer or ames 
i isc, for if a t 

a+6 will evidently be of incidence ; and 
if D represent the angle of deviation, 
D—w, will be the difference of the deviations corre- 


sponding to the initial and present positions of the 
rism. 

‘ A reference to the description of the working of 
the instrument already given, will show that is 
the angle required, being equal to the vertical angle 
of the ihingla. the side of which is to be measured. 
The angular movement of the prism being very 
slight, the reading is greatly facilitated by trans- 
ferring the graduation to the circular ring on the 
outside of the instrument. 

The movement of the circular ring dem, | be con- 
nected with the movement of the circular 
disc, carrying the prism by means of a pin attached 
to the circumference of the latter, working in a 
curved groove in the former, by which means the 
vertical rotatory movement of the ring will produce 
a horizontal rotatory movement of the prism, Let r 
equal the radius of the small cireular disc to which 


| the prism is supposed to be attached, # r the radius 
| of the movable ring, and in order to investigate the 


nature of the curve formed by the groove within 
the circular ring, assume A, Fig. 40, as the origin 














“A rr ™m 


of deviation at the moment that the latter assumes 

a minimum value, in terms of the refracting angle | 

of the prism and the index ef refraction. 
Let ABC, Fig. 39, represent the initial position of a | 


FIG.39. 
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triangular prism attached to a circular dise revolving | 
upon the centre o, the edge of the prism being per- 
pendicular to the plane, and the anterior surface, 
AB, coinciding with a diameter of the circle. Let 
SP represent a ray of light constant in direction, 
and incident upon the first surface of the prism to 
which mm‘ is a normal at the point p. 

We shall now suppose A’ B/C! to represent a 
second position of the prism, the displacement being 
effected by a rotatory movement given to the 
circular dise, during which the vertex of the prism | 
traverses the are A A’, the ray, Sp, is now inci- | 
dent upon the surface A‘ B’, to which, #7’, is a | 
normal at the point py’. The exterior angle, S p’ r, 
is equal to the two interior and opposite angles 
pvp and p' pr, therefore p' rp evidently represents 
the difference between the angles of incidence | 
S p' a and Spm of the ray, SP, upon the first 
surface of the prism in the two positions; but 
because ap'o and mpo are right angles, and the | 
angles rgp' and oqp, vertically opposite the angle | 
p' rp (the difference’ of the angles of incidence in the | 
two consecutive positions of the instrument) is | 
equal to the angle pog=AcA’. 

Therefore the are moved over by the vertices, | 
A A’, of the prism registers the consecutive dif- | 
ferences of the angles of incidence of the ray of | 
light upon the face of the prism. 

Knowing the values of the angles of incidence | 
and deviation, when the latter has attained a mini- | 
mum value, and the prism is in the initial position | 
(which values we will represent respectively by @ | 
and w), we can evidently ascertain the angle of in- | 
cidence upon the first surface of the prism, and the | 


| horizontal movement of the prism could 


a ae 


of co-ordinates, and let the axis of the 2’s be the 
development of the circle of the movable ring= 
2a,r, 7. Let A,#,/ represent the circumference 
of the circular dise to which the axis AY is a 
tangent, then in the equation to the circle 
wY=2re—x* 
Let a'=n, 1,2 
The equation may then be represented by 
s2 re) 2? 
mT mt, et 
If we should suppose z! to become x,rm, half 
the development, 
ya=2r? - rt=r, 
And when z' equals 2 ar, the whole develop- 


| ment, 


yia=4r?—4r2=9 
The pin attached to the circular dise, working in 


| a groove within the circular ring disposed in the 


above curve, will evidently effect an angular move- 
ment of the prism equal to two right angles. 

There are, of course, other means by which the 
produced 
by the vertical movement of the ring; but this 
would appear to be the simplest and most accurate 
mode of effecting it. 

As only a semicircular movement of the disc is 
produced by the circular movement of the ring, it 
will be evident that the spaces of graduation corre- 
sponding to the angles to be indicated may be 


| doubled on the latter. 


The instrument being placed in a fixed rest, cross 
wires of the telesecope in adjustment, and intersect- 
ing some distant well-defined object in the line of 
the axis, the prism may be attached (the axis of 
rotation of the disc intersecting the axis of the tele- 
scope, and the edge of the prism perpendicular to 
the plane of the circle) and turned until the incident 
and emergent rays make equal angles with the nor- 
mals to the faces of the prism, or until the image of 
the distant object is stationary, the deviation in- 
creasing at each side of the stationary point, the 
prism will then be in its initial position. 

We shall now shortly notice an instrument which 
bears an analogy to the one just described, in so far 
as that the principles of both reflection and refrac- 
tion are involved in its construction, bat the dis- 
tance is measured by a movement of the flank re- 


| flectors, with small prisms attached along the base 


of the instrument, and the observation is made from. 
one point of view, the measured base being unne- 
cessary. 

The instrument consists of a graduated bar of 
metal, with central reflectors at right angles to each 
other, and at an angle of 45° with the base line ; 
two flank reflectors have a lateral movement alon 
this line, given by a screw worked by a cen 
milled head, as hereafter described. 

To each flank mirror is attached a small tri- 
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angular prism, the base angles being a right angle, 
oof ts angle of 61° 52’, the latter angle being 
placed next to the mirror, the vertical angle of 
the prism will consequently be equal to 28° 8’. 
The base of the prism being to the perpendicular 








as 47 to 83. ‘The ray, RS, Fig. 41, reflected 
FIC. 41. 
p a 
s - 
P 
from the flank mirror is received upon the 
oblique side, A C, of the prism, and deflected 


into a lime of direction parallel to the base line of 
the instrument, and then reflected from the central 
mirror in a line corresponding with the line of 
collimation of the telescope, the flank mirrors, 
being so placed that the rays from all distant objects 
on the line of axis shall be reflected in a direction 
R S, at an angle of 16° 52’ with the base line. Then 


the angle, BRS, being equal 16° 52’, the angle 
RC 8 will evide be equal to— +16° 52 
4 will evidently be equa 3 l ; 
106 52 
The angle R A C will be equal to 
Oe . aves ; 
28° 8/=118° 8/. 


Consequently the angle, Rm A will be equal to 


180° — (118° 8/ + 16° 52 
180° — 135° =45 
Draw pp’ perpendicular to the side A C 
Then the angle of incidence R mj of the ray, 


RS, upon the side, A C, of the prism will evidently 
be an angle of 45° 

Draw mn_ perpendicular BC, of 
the prism and consequently parallel to the base 
line; p mC being a right-angled triangle the angle 
pmn is equal to AC B, the vertical angle of the 
8%. 


to the side, 


prism = 28° 


But in plate glass the angle of incidence is to the 
angle of refraction as 45° to 258° 8’ nearly, man will 
evidently represent the direction of the refracted 


ray 


it therefore only remains to place the flank 
mirrors at such an angle with the base line that 
all rays proceeding from points on the line of axis 


shall be reflected in the direction RS, at an angle 
of 16° 52’ with the base line. 

Assume any distance to represent the 
instrument, that is the greatest distance 


maximum 
range of the 


lj 


the ling distance from the 


centre on the base line of the instrument. 
c.4@2. 


also vreatest correspom 


La | 


m 








Let D be the first and A the last of these dis- 
tances; then if w be the angle, Q RO, Fig. 42, 





| ladle crane. 


| 


| America. 





formed by a ray, Q R, proceeding from Q 
distant point to be measured to the flank mirror 
with the base line 

D 

—=tan w. 

a 


Let p' R be a perpendicular to the flank mirror 
at R. 


Then “* rst <QE p' 


w- <Q Rp'=<p R'R 
and m RL, the angle made by the flank mirror with 


the base line, will equal = —p RR. 
2 


The flank mirrors, with the small prisms attached 
to each, will have a lateral movement along the base 
line, communicated by means of a right and left- 
handed screw, with a small milled head at the 
centre, the base line being graduated to corre- 
spond to given distances at any intervals which may 
be determined upon. The calculations for this pur- 
pose may be easily effected, as they depend merely 
upon the principles of similar triangles, and the 
actual distances may be marked on the base line. 

To use the instrument it will be only necessary 
to bring the distant object into the field of view of 
the telescope by using the milled head at the centre ; 
the reading on the base line will give the range or 


distance 
(To be continued.) 
BESSEMER MACHINERY.* 
By Avex. L. Hotzey, C.E. 
( Continued from page 374.) 
28 to 31 on the opposite page show the English 
The ram has no top support. The jib revolves 
on friction rollers, and the weight of the ladle is counter- 
The details of construction will be further re 


Fries. 


balanced. 
ferred to. 

These are the cardinal requirements ; but these alone would 
not have made the manufacture a commercial success in this 


country, by reason of the greater cost of materials and 


labour, and the inferiority of the refractory materials yet | 


discovered. Let us now glance at the mechanical refine- 
ments. 

A very large and regular product is essential to com- 
mercial success. The same engine and boiler capacity, the 
same vessels and accessories, the same quality and nearly 
the same extent of hydraulic machinery, melting apparatus, 
and buildings are required—in all, say, 200,000 dols. 
worth of plant—to make six 5-ton heats per day, as to make 
sixteen 5-ton heats per day. Six heats was the maximum 
work in England three or four years ago, and still is in some 
foreign works, ten or twelve being the average abroad, while 
eighteen to twenty-four heats are the standard practice in 


capital, is the result ot these mechanical refinements. A 
40,000 dols. blowing engine must be kept at work to pay 
dividends, in this country at least. 

It is true that a small plant can be built at a quarter of 
the cost named, with a proportional maximum capacity ; 





ib » peculiarity of the Bessemer br , at suct 
which it may be considered necessary to measure, | >¥* the peculiarity of the Bessemer pusiness is that such an 
. : | establishment cannot be run at a profit 


The cost of fuel 
greater, and the cost of labour is twice or thrice as much 
per ton of product as in the large works. In some other 
manufactures the case is different. A single Siemens-Martin 
furnace is a complete plant, and can be run with comparative 
economy. In the present state of our knowledge of refractory 
materials, a 5 to 7-ton plant, capable of producing 100 to 


140 tons of ingots per 24 hours, would appear to be most | 
| terchangeable bottoms are employed for two vessels. This 


economical. 

In order, then, to crowd Bessemer machinery up to its 
maximum production, its strength and durability must be 
implicitly relied on. No weakness, irregularity or ineffi- 
ciency can be tolerated. The failure of one little part may 
involve a whole system of machinery in costly delays and 
extensive repairs. As we have observed, a breakdown in 
some other manufactures is not so serious. 

It would be interesting, if we had time, to compare the 
early proportions of Bessemer machinery with those deve- 
loped by practice. In iron and steel machinery, generally, 
there seems to be required an extraordinary amount of mass, 
solidity and strength, to insure smooth as well as uninter- 
rupted working. Yet nothing need be glumsy. No sudden 
blow, or violent stress, or prolonged strain, can ever be set 
up as a reasonable excuse for the violation of eyen the artistic 
feeling in engineering construction. 


This additional work, got out of nearly the same | 


. the most | duced speed and pressure, to heat the vessels. Using one of 


the disconnected engines, instead of the whole of a double 
engine, for this purpose, saves much steam and wear. 

Fe pocseuse ump, for actuating the hydraulic machinery, 
is the heart of the Bessemer system. If the heart stops, 
trouble is serious and immediate. Two pressure pumps— 
excellent as is the kind employed in this country—the 
Worthington duplex—are deemed essential to maximum 
capacity. Two cranes are necessary to reach over the two 
vessels; three are indispensable to a product of 80 or 100 
tons per day. Three cupolas are necessary to give time for 
the repairs of their linings, although but one is run at a 
time. Four are used in the latest plants. Two spiegel 
furnaces are employed for the same reason. 

This and some further duplication of machinery is essen- 
tial, not only to continuous working in case of breakdowns, 
but to the simultaneous conduct of manufacture and repairs. 

Akin to this topic is the arrangement of fixtures and ma- 
chinery, with reference to economical working, which will be 
further considered. 

It will have been observed that in handling melted iron 
and steel on this grand scale—handling it so carefully as to 
prevent spilling, and so rapidly as to avoid chilling—requires 
not only strength of parts, but great steadiness and celerity 
in the operations, and absolute contro] of them by the work- 
men. This almost necessarily involves the use of hydraulic 
machinery. A steam hoist—a simple cylinder and piston— 
is wholly inapplicable, by reason of the elasticity, conden- 
sation, and consequent unsteadiness of the steam support. 
A steam hoist geared, to overcome this difficulty, is liable to 
be disabled by heat, splashes of slag and metal, and showers 
of sand. Nothing can be more simple and permanent than 
a massive bydeantio cylinder and ram. Water, being prac- 
tically unaltered in volume by any temperature or pressure 





to which it is here subjected, its motion can be controlled 
with the utmost nicety, and its staying power, when placed, 
is like that of a cast-iron column. 

Having thus observed the general conditions of a maximum 
product, it remains to consider some of the more important 
details of construction and refinement. 

The difficult of repairing the refractory linings, especially 
the vessel's bottom, which lasts only 4 to 8 heats, was for a 
long time the weak point of the Bessemer system. 

The early method of setting tuyeres was knocking out the 





stump left from the denudation of the bottom, and inserting 
a new tuyere from the tuyere-box. The vessel being too hot 
to enter tor 20 hours or more after a blow, for the purpose of 
filling and ramming the space around the tuyeres, this space 
could only be filled by pouring semi-fluid refractory material 
into the nose of the vessel, and letting it set as best it might 
by the evaporation of the water. The bottom was thus porous, 
and, unless long heated, it wasdamp. The constant break- 
ing through of the steel was the result. 

Mr. Bessemer then devised the duplicate bottom (Fig. 35 
on the opposite page), consisting of a tuyere-box, tuyeres, and 
section of lining, previously rammed and dried. The old 
bottom, with its tuyere-box, was withdrawn bodily, and the 
new one inserted. This was a vast improvement, but still the 
annular space around the new bottom had to be filled with a 
semi-fluid material, just like the space around the individual 
tuyeres in the old practice; or else the vessel had to stand 
idle a long time to cool, so that a workman could enter it 
and ram the joint. 

After a good deal of experimenting, the simple expedient 
was arrived at in this country, of so constructing the lower 


| part of the vessel, as shown at D, Figs. 33 and 44, that the 


annular space can be rammed from the outside, with bricks 
or cakes of semi-plastic material. The method of inserting 
this filling, by means of the rammers, Q KR, into the annular 
space, K, between the new bottom and the vessel lining, is 


| shown in Fig. 34. The filling is then covered with the plates, 


| ing the vessel is ready for use. 


| 


N, Fig. 33, which are cottered on ; after half an hour’s heat- 
A new, dry and trustworthy 
bottom can now be made in two hours from the last blow on 
the old bottom, so that one vessel is already ready. Six in- 


seems a small detail, but it has been the chief cause of rais- 
ing the product of American works from 10 and 12, to 18 and 


| 24, heats per day, and it has nearly done away with what 


was sometimes ot daily occurrence in the old practice—the 
bursting through of the fluid metal, often so suddenly 
and on such a scale as to render pao ny me repairs impossi- 


| ble, so that the whole charge was made into scrap. 


The lining of the vessel other than the bottom, with the 
best American refractory materials yet employed, endures 
400 to 600 heats. Ihe best English materials last twice as 
long. 

The English vessel lining is a hard sandstone, called 
“ ganister.” It contains about 93 per cent. of silica, 4 per 
cent. of alumina, 1 or 2 per cent. of oxide of iron, and often 
a little soda, lime, potash, &c. It is a true quartzite. This 


| is ground into sand and dust, and mixed, sometimes, but not 


The duplication of certain parts is another element in | 


maximum production. 
way of proportion, workmanship and strength of materials, 
is a sufficient insurance against delays. 

Two vessels are simply indispensable. If a set of tuyeres 
will only endure 4 to 6 heats, and a new set, together with 
its section of vessel lining, must be put in, dried, and 
thoroughly heated before it can be used, it is easy to see that 
getting 15 heats per day out of one vessel is beyond the 
present capacity of refractory materials. 

A double blowing engine—that is to say, two engines con- 
nected—has usually been preferred, but is not indispensable 
to uviform blast. Two disconnected engines, however, as 
first used at the Cambria Steel Works, in Pennsylvania— 
each engine large and strong enough, in an emergency, to 
blow a heat—give the advantages of the double engine, and 
fasvent delay in case one engine is Gisabled. Nor is this all. 

erely blowing say 20 heats occupies but 10 of the 24 hours, 
yet the engine must run 1? or 12 hours besides this, at re- 


* A Lecture delivered be‘ore the Students of ‘the ‘Stevens 
Institute of Technology. 


Not even the best we can do in the | 





always, with a little fireclay while being ground. It is then 
wetted to a semi-plastic consistency, and rammed into a 
solid wall, between an iron mould temporarily inserted and 
the shell of the vessel. The hardness and uniformity of 
the ramming is of special importance. The lining is at 
first slowly dried, and then glazed by filling the vessel 
half full ot coal, and blowing for four to five hours at 2 Ib. to 
3 lb. pressure. The vessel is then ready for use. 

In this country, no stone exactly like ganister has yet 
been found. We use any hard dense sandstone, or any 
quartz, mixed with 10 or 12 per cent. of ground fireclay. 
The chemical composition of many of these stones is similar 
to that of ganister, except that they contain a little less 
alumina. The natural mixture of the small amount of 
alumina in ganister, appears to give the mass a degree of 
density and cohesion, both wet and dry, that can hardly be 
obtained with three or four times the amount artificially 
mixed. Too much alumina is chemically eaten away; this 
is why tuyeres fail sosoon. A fire-brick vessel lining, though 
hard enough to stand the abrasion of the surging mass, would 
be chemically destroyed in a very few heats. Silica, on the 
ontrary, although refractory enough, is soon washed away, 
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BESSEMER MACHINERY; LADLE CRANE AND DETAILS OF CONVERTERS. 
(For Description, see opposite Page.) 
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because it will not fase into a dense mass. The mechanical | each section is turned with ite larger opening upward, and Nazgow Gaver Americas RarLnoaps.—A narrow gauge 

structure of quartzite has an important bearing on its en- | separately rammed. The two are put together with a | railroad eight miles long, and with the rails 3 ft apart, 

durance when rammed into the vessel. The heat of successive | luting of fireclay. The whole oper occupied 36 to 43 | t to be constructed between Balti 

charges compacts and hardens it. This is still an unsettled | hours. The American plan, just bei yen ence wd oh town, —_ The latest improved dummy engines 
run 


' 
: 


i 


problem, requiring mostly chemical aid. | duplicate top, bottom, and nose sections, which are previous! 

In order to place the moulds in the vessel so that the lining | rammed and dried. The centre section, more di 
material ean be rammed around them, the vessel must be | of removal on account of the trunnions, is rammed in 
taken apart. The means of doing this will be further referred | place. The time lost in lining is thus brought down to abou 
to, In foreign works, the yessel is divided near the centre; | 12 hours. (To be ) 


i 


B 


trains are to i 
is antici that this road will be the means of ing u 
and aovioving tee suburban villages between Dalumontonk 
owsontown with marked rapidity. 
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LITERATURE, 
° 
A Treatise on the Construction and Operation of Wood. | 
Working Machines: Including a History of the Origin | 
and Progress of the Manufacture of Wood-Working Ma- | 
chinery. Lllustrated by numerous Engravings, showing | 
the Modern Practice of Prominent Engineers in England. | 
France, and America. By J. Ricuanps, Mechanical Engi 
neer. London, E. and F. N. Spon, Charing-cross; New 
York, 446, Broome-street. { Price 24s.} 
Ssconp Notice. } 
Our former notice of Mr. Richards’s 
treatise brought our survey of the work ’ 
the chapters in which the author treats of the bear 
ings of shafting and spindles. This chapter is 
followed by one on line shafting, in which Mr 
Richards directs atténtion tothe special points which 
have to be taken into account in arranging shafting 
for driving wood-working machinery. Mr. Richards 
considers that the main lines of such shafting should 
never be driven at a less speed than 300 revolutions 
per minute, while for countershafts he gives three | 
times this speed as convenient. For couplings h 
recommends, and we think most justly, the Sellers 
compression coupling, illustrated on re 359 of the 
present volume, while he gives numerous practical 
hangers, pulleys, &c., of 


, 


interestil! 


ao 








hinta concerning much 
value 

The two next divisions treat of important sub 
jects, namely, ‘‘ Reciprocating Motion in Wood- 
working Machines” and ‘‘ Rotary Balancing.” In 
these two chapters Mr. Richards explaing clearly 
the action of revolving counterweights, and explains 
how, by their use in connexion with reciprocating 
weights, a disturbing force acting vertically can be 
transformed into one acting horizontally, and vice 
versa, while he also adds some useful hints concern- 
ing the best of testing the accuracy of 


modes . 
balance of revolving parts. 


His remarks on these 
matters are so sound that we could wish they had 
been given at greater length. 

Saws and Sawing Machinery,” ‘‘ Reciprocating 
for Cutting ‘Timber,” and “ Circular Saw 
form the subjects of the next three divisions, 
Commenc- 
ing with some general facts concerning the lumber 
trade of America, Mr. Richards proceeds to describe 
the gar mills, which have now become fhe 
mills for lumber sawing in the United States. ‘These 
mills differ widely from those generally constructed 
by European firms, inasmuch as the framework is 
mainly of timber, and is built in with the mill house, 
that the whole becomes one structure. Some 
particulars are also given of the so-called ‘ muley” 
mills, which are in considerable favour in the States. 


Saws 
Mills, 


and very interesting divisions they are. 





r-3aw 


BO 


A “ muley” mill is simply an arrangement for work- 
ing an unstrained reciprocating saw, the saw blade, 
which is generally about 12 in. wide by } in. thick, 


carrying at its lower end a light crosshead which 
works in guides, and to which the connecting rod is 
attached, while the upper end of the saw carries a 
vhter crosshead working in guides mounted 
on a pendent support. Besides having these cross- 
heads, the saw blade is further supported by pieces 
of wood placed so as to bear against the sides of 
the saw just above and below the log which is being 
Chis arrangement leaves but a short length of 


if 
etill li 


SAW 
the blade unsupported, and hence the saw makes a 
Such saws have from 20 in. to 24 in 
worked at from three to four hundred 
per minute, some of them being 
driven by an engine acting direct on the crank- 


very true cut 


stroke, and are 
} 


double strokes 


shaft. Amongst the illustrations in Mf. Richards's 
book are two of horizontal saw mills, and the 
author, in speaking of them, explains the special 
circumstances which may justify the adoption of 
s h an arrangement 
The character of the circular saw mills now used 
to a large extent in America for cutting lumber is 
explained by des bing an example of this class of 
machinery made by Messrs Lane and Bodley, of 
(ih a state 1 which alone there are, at the pres nt 
tin u two thousand workmen employed in 
netructing these portable mills and the engines 
for driving them In connexion with these mills 
ir author gives some interesting facts relating to| 
t working of large circular saws, and recommends 
: tt per mu te as tl most suitable speed | 
for % peripheries 4 | 
The next division of this subject of whicl Mr | 
Richards treats w re-sawing machinery, this inciud- | 
» circular saws for re-sawing, band-sawing ma-| 
ry gy saws, and slitting and cross-cutting | 
. M i arcs he vea that ‘ ; e* | 
Zang 5a ' b) “ af ' Shull at 
" r saw » America nverted 


| into sawdust, and he then proceeds to point out the 
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systems of treating timber, and to explain the 
sources of waste attendant on the former. In speak- 
ing of circular saws for re-sawing also, he directs 
attention to the much larger sizes of timber which 
American machines have to deal with as compared 
with those made on this side of the Atlantic. 

To an account of the band saw and band-sawing 
machinery our author devotes cemsiderable space, 
treating in succession of the general features of the 
; @imethe mode of | 

difféfent varieties | 


differences between the American and =e 
| 
' 


band saw, of band saw-blad 
joining them, and of the details 
of band-sawing machinery. ‘Th@gfimited space at 
disposal prevents us from follg Mr. Richards | 
closely through his valuable rem ppen the points 
to which attention has to be @iréeted to insure 
satisfactory results being obtained With band-saw- 
ing machinery; but we may mention that as an 
instance of the application of the band saw to heavy 
work, he gives some particulars of the band-saw 
mills of Mr. J. J. Van Pelt, of New York, where 
band saws with blades 5in. wide and from 55ft. 
to 60 ft. in length, running at a speed of 4500 ft. 


| of much interest to enmeers generally. 





per minute, and with a tension of from one 
four tons, are used for cutting long eurved timber 
for shipbuilding, the devices for guiding and setting 
the logs being of a very ingenious character. ‘The 
machinery for this mill was made by Messrs. 
Richards, London, and Kelly, of Philadelphia. 

Jig saws Mr. Richards condemns! as an unsatis- 
factory class of machines, and he ¢onsiders that 
their use should now be restrieted to perforated 
work, He, however, describes the prineiple varieties 
and their characteristics. The chapter on slitting 
and cross-cutting saws contains, besides various 
hints as to general proportions, some remarks as to 
the defects of American circular saws, and descrip- 
tions of th 
saw, the latter being a machine which is almost un- 
known here, but which is being used in America 


for cutting out troughs and parts of circular 
wooden pipes. This curious tool consists of a 
tubular shaft over which a thin but broad belt 


asses, the shaft running in half bearings, 
Levine attached to « end of it a short crown 
saw of a diameter such that its outer circumference 
clears the belt. The wood is carried over this saw 
parallel to the axis by means of a carriage, th 


me 


semicircular piece cut out of the under side of the | 


timber passing through the tubalar spindle, while 
the belt runs through the cut of the saw or kerf. 

Leaving saws, we next find Mr. Richards dealing 
with cutters, and the various machines in which they 
are employed, such as planing, mortising, and 
tenoning machinery, &e. 
tools for wood-working machines, with which our 
author commences this portion of his subject, in- 
clude some exceedingly interesting information con- 
cerning the exhaustive experiments made at the 
Ohio Tool Company's works to determine the best 
angle for cutters. ‘The results of these experiments 
are very striking, as they that for hard or 
moderately hard wood, the cutters work best when 
set with their faces almost on a radial line from the 
axis of the spindle, while in some wood of parti- 
cularly irregular grain a ‘“‘ dragging” cut has been 
found even better still. Mr. Richards’s remarks on 
this subject are very suggestive and valuable, as are 
also his observations respecting the thickness and 
general construction of rotary cutters. 


show t 


ut 


In speaking of planing, tenoning, mortising, 
boring, shaping, and other machines in which 
cutting tools are employed, Mr, Richards describes 


a number of designs, and reviews very carefully the 
principles involved in their successful performance, 
while he also gives numerous hints as to practical 
points of detail and data as to proportions. Many 
of t facts to which he alludes as conneeted with 
this class of machines are of much general interest, 
but for these we must refer our readers to the work 
itself, as our space dor t permit us to follow our 


sn 


author closely 


Three brief chapters following those of which we 
havejust spoken bring Mr. Richards’s treatise to a 
conclusion. Of these the first relates to the very neat 
system of pneumatic conductors for shavings, lately 
lescribed in our pages (vide page 342 of our number 
for N mber 15th last), and likely, we think, to 

me into extensive use; the second deals with belt 

ntact at high speeds, and contains some hints 
ut the construction of belt pulleys ; while the 


The remarks on cutting | 


to} 


We have now completed our review of Mr. 
Richards’s treatise, and we can only repeat the 
opinion we have already expressed that it forms a 
most acceptable addition to our engineering litera- 
ture. Mr. Richards has written on a subject with 
which he has a thoroughly practical acquaintance, 
and he has succeeded in preducing a treatise which 
should certainly be im'the bands of all users of wood- 
working machinery, and which, moreover, will be 
In conclu- 
sion we should state thatthe work is illustrated by 
no less than one hundred and seventeen well- 
engraved plates, showing examples of every class of 


} 
| Woo peed raw machinery by the leading makers in 


this country, in America, and on the Continent, 


| while it is admirably printed, and its general get 


up reflects credit on all concerned in its produc- 
tion. 








NOTES FROM PARIS. 
Panis, Dec. 16, 1872. 
Castine Merats tx Vacvo. 

Wirrn the ordinary process of casting, the air enclosed 
in the interior of the moulds, not being driven out at the 
moment when the metal enters, forms between the casting 
and the sides of the mould a very thin envelope, which 


| prevents the metal from taking the exact form of the 


|}mould, and which occasions air holes and other defects. 


These inconveniences are particularly felt in casting works 
of art, and to avoid them MM. Cumin and Martel have 
devised a process recefitly patented by them. This process 
is based upon the empléyment of a vacuum. At the moment of 
casting the mould is placed in communication with an air 
& Mawner that the air is drawn from the 


pump in such 


|mould through the pores of the material of which it is 


made. The interior surface of the mould is, therefore, 


covered with a substance sufficiently porous to allow the 


» crown saw and the tubular or cylinder | 


air to pass, yet of ample resistance to guarantee perfection 
in form of the object cast. The material employed varies 
with the nature of the metal. 

1. For those very easily fused, such as type metal, the 
inventors employ fine plaster well dried. 

2. For harder metals, such as bronze, they use plaster 


mixed in almost equal proportions with plumbago, alumina, 
and other substances of a similar nature, this mixture 
| having been previously thoroughly dried, to drive off all 


| the water from the plaster. 


and | 


3. For more refractory metals, such as cast iron and steel, 
the sand mould is simply covered with plumbago, or other 


analogous materials. 


TRANSPORTING CATTLE. 
During the French invasion of M a 
f horses were lost upon the passage from France, 
int of want of ventilation in the transport 
This fact led the Ministry of Marine to 


xico very large 
number ¢ 


, 
entireiy on ac 





, 
vessels emp! 


ved 
cause an investigation to be made as to the best means of 
constructing such transports, and how to maintain thorough 
| ventilation in them Phese investigations resulted in the 





sat ntains some brief but sensible remarks respect 
yy hine operators, the writer urging the em- 
yment of a higher grade of skilled labour 


order for two transport stables—the Calvados and the Ga 
The design for the first of these is complete, and 
was recently submitted for examination to the Academy of 
Sciences by M. Bertin. The ventilation is produced with- 
out y mechanical appliances ; the draught produced by 
waste heat from the boilers being used when the 
motion, and by special furnaces when she is at rest. 

By this means about 1,000,000 eubic feet of vitiated air 
can be drawn away per hour, which is ample for the amount 
of accommodation the two tiers of stables in the vessel can 
afford. These results were ascertained by experiments made 
at Cherbourg, and if they can be relied upon in practice, 
and at sea, a great advantage will be gained, not only in 
vessels of this special type, but for other transports. 


ronne 


ar 
vessel is in 


Tue Minrrary RAtLwar Commission. 

The discussion at the Minstry of War respecting the 
institution of a military commission upon railways is con 
cluded, and the decree for establishing it bas appeared in 
the Journal Oficiel. The Commission will be composed of 
nine members—six officers nominated by the Minister of 
War, and three civil members chosen by the Minister of Public 
Works. The first work of the Commission will be to revise 
the work of the Central Railway Commission, established 
in 1869, to perfect a system for the transport of troops, and 
to study the question of organising companies of workmen. 
The Commission will prepare plans for concentrating lines, 
and it will have the supreme direction in matters connected 
with transport. An executive body will be elected from 
the Commission to carry out the works decided upon. 


Barrrre Govp. 

Almost all the metals may be rendered brittle by the 
presence in very small quantities of certain foreign bodies, 
particularly arsenic and antimony Gold from 
mines contains imperceptible traces of these minerals, which 
it is exceedingly difficult to separate. A notable example 
of this recently occurred in Paris. In stamping Australian 
gold blanks at the Monnaie with a weight of 3 tons, it was 
found that they were broken with the greatest facility, 
rendering recasting absolutely necessary. . 


many 


EXPLosion oF A GASOMETER. 
A terrible explosion of a gasometer at Fresnoy-le-Grand 
Aisne took place some time ago under the following cir- 
umstances: ibe syphon pipe being obstructed, aad the gas 
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being able to enter the bell only with great difficulty, a 
counter pressure was produced strong enough to raise the 
cover of the purifiers. The fire was stopped, and the 
emptying of the reservoir began. The level of the water 
had fallen from 6 or 7 in. when an inspector opened a small 
hole with which the cover was provided. Not smelling the 
gas, he approached with a light in order to ascertain 
whether there was any escape. At that moment the ex- 
plosion took place. The cover, carrying with it two un- 
fortunate men, was thrown to a height of 200 ft, and the 
two men were fatally injured. 

The accident appears to have been caused by the vacuum 
produced in the cover by the falling of the water. The air 
passing rapidly into it had for the moment suppressed the 
smell of the gas, and had formed with it a detonating 
mixture. 





NOTES FROM GERMANY. 


3onN, December 15, 1872. 
Roman Leap Mines. 


Some old mines, which have evidently been worked by 
the Romans, were lately reopened at the Tanzberg, near 
Call, in Rhenish Prussia, in the Devonian limestone. The 
ore which is found here consists of carbonate of lead mixed 
with brown hematite, and forms a depesit of ore about 
5 ft. thick, and over 200ft. long. Bricks and tiles of 
Roman « 1 were found here, besides, at the depth of 36 
fathoms from the surface, a copper coin of the Emperor 
Claudius Gothicus (268-270 a.p.), and at the bottom of 
the mine a wooden ore-trough of beech, of oval shape, with 


handles to each end. This trongh and the timbering found 
im the mine has been for more than sixteen centuries under 
ground, and when first discovered it was quite soft, but 
soon hardened under the drying influence of the air. 

Coa 1s WEsTraALia. 

The coal district of Westphalia, which is under the 
supervision of the Government Board of Mines (Oberber- 
gaint) at Dartmund, possessed in 1871 228 working col- 
lieries, which raised a total of 12,500,000 tons, or about 
900,000 tons more than in 1870, having a value at the pit’s 
mouth of 4,473,0004 The number of miners was 63,043, 
with 98,950 members of families, against 51.391 with 81,411 
members of families in 1870, so that in 1871 161,993, and 
in 1870 152,802 persons were directly dependent from the 
coal mines of the district. 


Ameprr Muxie. 
In a former letter I mentioned the produce of amber in 


Prussia, which in 1870 had been upwards of 1400 ewts. 
worth more than 60,0001, This quantity was chiefly got 
by dredging or by collecting it on the shores of the Baltic 
after heavy storms. Since then this valuable mineral has 
been discovered upon its original deposits in the neighbour- 
hood of Nortyken, on the northern coast of Sainland in 
Eastern Prussia. The bed which contains amber is a bluish 
clay, 44 ft. thick and 130 or 140 ft. below the surface. Every 
cubic feet of this clay contains 4 Ib. of amber, and the cost 





g 1 1b. of it by underground working is calculated 
at about 3s., whilst its value is from 10s, to 12s, The 
Prussian Government, which owns the regal rights for 
amber, is just going to spertd 12,0002. upon new pits and 
machinery, and expects to bave its outlay reimbursed by 
one year's produce. This bed of amber belongs to the ter- 
tiary, oligocene formation, and seems to extend over a large 
area. ‘fhe amber is a fossil resin, and is derived from an 


extinct species of pine, called Pinites succinyfer or Pence 
succinifera, and in many instances it is found still adhering 
to its wool. This fossil contains, besides bitumen, two dis- 


tinct kinds of resin, one essential oil, and succinic acid. 
Its principal use is for the manufacture of mouth-pieces for 
tobacco pipes, and of ornamental objects, and for the pre- 
paration of succinic acid for chemical purposes. The smaller 
pieces are used for making an excellent varnish, which is 
air-tight and waterproof, and forthe manufacture of incense, 
which is exported im large quantities to Turkey, Persia, 
India, China, and Japan. The precious deposits of amber, 
however, do not seem to be exclusively limited to Eastern 
Prussia, as others, though of less importance, have been 
found in Upper Silesia, and on the coast of the North Sea, 
upon the island of Juist, near Harburg, Gartow, and 
Rothenfelde in Hanover. The places where amber works 
are principally turned and carved are Kenigsberg, Danzig, 
and Stolp, in Prussia, 
Huweartan Inow Works. 

The iron works of Hungary have never been in a very 
flourishing state, owing to their want of mineral fuel, and 
the inferior quality of iron ore which they were obliged to 
smelt. The principal iron ores of Hungary are carbonates 
and brown hematites, which are raised from lodes in the 
Zips and Gdindr countics, and do not give an average yield 
of above 30 per cent. In no other country would such poor 
ores have been smelted, bat. for the sake of the immense 
forests, of which the north of Hungary onee .could boast. 
Instead of letting the wood rot away in the forests, the 
only mode of utilising it, was to make charcoal, and to 
produce pig iron with it, whieh could be broight to the 
market, ‘In this way some 4 charcoal blast furnaces have 
come into existence in the above-mentioned counties, but 
now that railways run through their districts, and wood has 
become scarce and dearer, they are in a languishing state. 
Jesides these iron works, of which Theiszhotz, Rhonitz, and 
Rakos are the “best situated, there are blast furnaces at 


Szina, in Unghwar county, at Moyesesfalu, and Szeleszté, 
near Nagybanya, Jakubini, in the Bukowina, Reschitza, 
Bogschan, and Ruskberg, in the Banat, and some others. 
Some of these works belong to the Government, and have 
lately been put to sale. At Diosgyér, one mile from Miscolcz, 
are two blast furnaces, a forge, and rolling mill for rails, 
and large forests and coal mines, the same as at the Vajda- 
Hunyad Iron Works. However, only the latter seem to 
have been worked with an annual profit of some 40002, 
whilst the former have never paid yet any profit at all. 





INSTITUTION OF CIVIL ENGINEERS. 
The Fifty-fifth Annual General Meeting, December 17, 1872. 
T. Haw«scey, Esq., President, in the Chair. 

Ir was stated in the report that, since the last annual 
meeting, the council then elected to conduct and control the 
business of the Institution had been mainly occupied in 
following in the footsteps of their predecessors, by whose ex- 
ertions the society had been brought to a most flourishing 
condition—a condition which had been well sustained during 
the past year, 

Reference was in the first place made to the completion of 
the premises in the occupation of the Institution, which, 
since their enlargement, had not previously been considered 
sufficiently dry to allow of their beingdecorated. The works 
had been carried out by Messrs. J. G. Crace and Son, under 
the direction of Mr. Thomas H. Wyatt, and the result was 
regarded as very satisfactory. The introduction of cloth in 
the lower compartments of the walls of the meeting room 
had contributed to subdue the resonance from the hard sur- 
face of the parian cement, and had sensibly improved its 
acoustic properties. The alterations effected ——s the 
vacation had included a great addition to the bookshelf 
accommodation in the library. This addition was rendered 
necessary by the recent large accessions—either by presen- 
tation, by bequest, or eo It was thought that 
provision had now been made for the next six or seven years, 
or the supposition that the present rate of increase continued. 
The library contained about 11,000 volumes, almost ex- 
clusively relating to mechanical science and engineering, 
and as a technical collection, devoted to a special ~~ it 
was believed to be without a rival, either in the United 
Kingdom or abroad. 

From an enumeration of the topics discussed at the ordinary 
meetings, it was seen that there had been an opportunity of 
eliciting opinions on various branches of practice; and a 
reference to the two volumes of “ Minutes of Proceedings,” 
issued during the recess, would show that many members 
had availed themselves of the opportunity to place on record 
their views and experience on the several matters brought 
forward. To the authors of some of the communications on 
which these discussions were founded, medals and premiums 
had been awarded, viz.: Telford medals and premiums to 
Messrs. B. Leslie, Carl Siemens, W. Bell, J. H. Latham, 
M.A., and G. Gordon; Telford premiums to Messrs. F, A. 
Abel, £.R.S., and B. Britten; and the Manby premium to 
Mr. C. Andrews. 

In addition to the ordinary meetings, a short series of 
special meetings had been organised to enable the students 
to read and discuss papers among themselves. The members 
who presided on these occasions had reported that the apti- 
tude, the intelligent discrimination, the apparent sustained 
attention throughout, which characterised those taking part 
in and present at these proceedings, were a pledge, that in 
the future the students would continue to exert themselves 
for their own individual improvement, as well as for the 
benefit of their fellow students. For the essays contributed 
for reading on these evenings Miller sy had been be- 
stowed upon Messrs. O. Brown, A. T. Atchison, B.A., J. Addy, 
A. E. Preston, and W. P. Orchard, B.E. On the invitation of. 
the president, a party of eighty of the etudents—the largest 
gathering of the kind that had ever taken place—in the 
course of the summer visited the Ueicester Water Works, 
when Mr. Ifawksley pointed out and minutely described the 
peculiarities of the undertaking. For the opportunity thus 
afforded of acquiring professional knowledge, as well as for 
the liberality with which the whole programme was con- 
ceived and carned out, the warmest thanks of the Institution 
were eminently due to the president, 

During the past session 17 associates were transferred to 
the class of members. The elections had comprised 3 hona- 
rary members, 22 members, and 115 associates, and 2 as- 
sociates were restored to the register, together 142. On 
the other hand the losses by death, retirement, or erasure, 
amounted to 45, so that the effective increase was 97, being 
at the rate of nearly 54 per cent. in the twelve months. 
There had been 64 ole missions to the class of students attached 
to the Iystitution, while 30 were removed from the list, re- 
presenting a gain of 34, or at the rate of about 18 per cent. 
in the past session. There were on the books on the 30th of 
November last 16 honorary members, 752 members, 1115 as- 
sociates, and 237 students, together 2120, as compared with 
1000 ten yearsago. In order to show the progress of the 
Institution from its foundation, on the 2nd of January, 1818, 
to the present time, a table had been compiled, from which 
it appeared that, disregarding the students, the elections 
into the corporation in the eleven quinguennial periods, had 
been 59, 106, 104, 138, 313, 102, 247, 226, 309, 687, and 
693, together 3024, while the number of such elections still 
remaining on the books were respectively 2, 7, 8, 29, 87, 65, 
116, 146, 245, 558 and 667, making a total of 1929, or very 
nearly two-thirds of the gross number elected. 

The deaths recorded during the year had been: the Earl 
of Lonsdale, honorary member; Nathaniel Beardmore, 
David Reid Edgworth, Joseph Walter Gale, John Mortimer 
Heppel, Durand Kershaw, Andrew Murray, C.B., William 
Scamp, Richard Smallman, and Henry Johnstone Wylie, 
members; and James Bagnall, Edward Banfield, Joseph 
Baxendale, John Van Norden Rontigelts, Edward Ladd 
Betts, Edwin Bidder, Charles William Dixon, Thomas Duan, 





her Pat "A ie William Sykes, Robert Harry 
Foglis pe doa Arthur Valentine, associates. 

The of receipts and expenditure, as certified by the 
auditors, showed that the current stbscriptions alone, 56437. 
16s., had exceeded the whole of the disbursements, 55461. 
lls. But the income had reall 
10s. 8d., the fees, building and publication funde on 
election, and life compositions to 12941. 4s. 6d., and the divi- 
dends on trust funds to 4111. 2s, 8d., together, 82797. 17s. 
5d.; whereas the expenditure on the general account, in- 
cluding the cost of the Minutes of Proceedings, less received 
under that head, had been only 52217. 18s. 11d., and for 
premiums under trust, 2497. 18s. 9d. A sum of 29087. 18s. 
9d. had been invested in the purchase of 13381. London and 
North-Western, and of 1600/. North-Eastern Railway Com- 
— four per cent. debenture stocks. The late Mr. Thomas 

oward, who was forty-seven years an associate, h 
bequeathed to the Institution the sum of 5001., the interest 
of which he directed to be applied for the purpose of pre- 
senting a prize for a treatise on the uses or properties of iron, 
or for the invention of some new and valuable process re- 
lating thereto. The bequest had been paid to the treasurer, 
and had been invested in the purchase of 551/. 16. 6d. New 
Three per Cents. The nominal or value of the funds 
bel g to the Corporation was 14,9941. 1s. 8d, and pf the 
trust-funds under the charge of the Institution 13,3897. 13s. 
2d., while the cash balance amounted to 2701. Ids. 14., 
making a total of 28,664. 0s. 11d. as compared with 25,373/. 
3s. 4d. at the date of the last report. 

After the reading and adoption of the report, the premiums 
were presented by the president. The cordial thanks of the 
meeting were unanimously ded to the president for his 
zealous efforts to promote on all occasions the interests of 
the Institution and of its members. The thanks of the meet- 
ing were likewise given to the vice-presidents and other 
members of council, for their eo-operation with the presi- 
dent and their constant attendance at the meetings; to Mr. 
Charles Manby, honorary secretary, and to Mr. James 
Forrest, secretary, for the manner in which they had per- 
formed the duties of their offices, and to tho auditors of 
accounts for their services. 

The scrutineers of the ballot (to whom a vote of thanks 
was passed by acclamation) announced that the following 
gentlemen had been elected to fill the several offices in the 
Council for the ensuing year : Thomas Hawksley, president ; 
John Frederic Bateman, Thomas Elliot Harrison, George 
Willoughby Hemans, and George Robert Stephenson, vice- 
presidents: James Abernethey, Sir William George Arm- 
strong, C.B., William Henry Barlow, Joseph William Bazel- 
gette, C.B., George Berkley, Frederick Joseph Bramwell, 
George Barclay Bruce, James Brunlees, Sir John Coode, 
Charles William Siemens, Sir Joseph Whitworth, Bart., and 
Edward Woods, members; and James Timmins Chance, 
M.A., David Forbes, and James Grierson, associates. 











NOTES FROM THE SOUTH-WEST. 
Steamers for the Russian Government. Mr. Samuel 
White, of Cowes, has received orders from the Kussian Go- 
vernment to build seven steamers on the principle patented 
by him, but of a larger tonnage than usual. 


Neath Floating Harbour. — The commissioners have 
decided to puieeel forthwith in depositing plans, &c., with 
the Parliamentary agents, for obtaining the 'y powers 
for floating the Neath Harbour. There will be as little 
delay as possible, therefore, in completing the preliminary 
arrangements for the important undertaking. 

Sewage of Torquay.—At a meeting of the Torquay Local 
Board Mr. Stark Willi gare dditional particulars 
respecting the cost of adapting General Seott’s precipitation 
rocess to the sewage of Torquay; the estimated cost was 
25,3001. Campbell's patent process, Mr. Parr’s lime solution, 
and Mr. Lundy’s animal charcoal scheme were briefly con- 
sidered and referred to a committee. 


South Wales Coiliers.—Delegates representing the colliers 
and miners of Monmouthshire and South Wales met at 
Merthyr Tydfil on Monday to report the replies of the 
masters, who had been solicited to withdraw the notices which 
had been given for a reduction of 10 per cent. at the end of 
the present month, and to submit the dispute to arbitration. 
In nearly every instance it was stated that the masters did 
not think there was any question to lay before such a 
tribunal. All hope of a ful solution of the dispute has, 
however, not been abandoned by the men. The meeting was 
adjourned for a week. 

Midland Railway.—It is understood that the Brecon and 
Merthyr Railway is likely to be amal with the Mid- 
land. The prospect of having the Midland Railway as one 
of the great ing lines of Wales has given considerable 
satisfaction in the district. 

New Tin Works.—Colonel Wood has laid the foundation 
stone of new tin-plate works at Pontardulais. The new 
works will be on Ty’rbonedd Farm, close to the London and 
North-Western Railway, Llanelly and Carmarthen Junction. 
The design has been inspected by Mr, So ape Mite rier 
who built and for many years managed t old tin 
works at Hendy, Pontardaleis. The new ard om ol ready 
will employ about 500 men. 

Now Colliery-~We hear that the Ynisawdre mineral 
estate, near the Llynvi and Ogmore Railway Station, Tondu, 
has been taken by a company, and that working operations 
will be forthwith. 
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Our former notice of Mr. Richards’s interesting 
treatise brought our survey of the work down to 
the chapters in which the author treats of the bear- 
ings of shafting and spindles,,. This chapter is 
followed by one on line shafting, in which Mr. 
Richards directs attention tothespecial points which 
have to be taken into account in some o shafting 
for driving wood-working wager pans € . Richards 
considers that the main lines of such shafting should 
never be driven at a less speed than 300 revolutions 
per minute, while for countershafts he gives three 
times this speed as convenient. For couplings he 
recommends, and we think most justly, the Sellers 
compression coupling, illustrated on page 359 of the 

resent volume, while he gives numerous practical 
hints concerning hangers, pulleys, &c., of much 
value. 

The two next divisions treat of important sub- 
jects, namely, ‘‘ Reciprocating Motion in Wood- 
working Machines” and “ Rotary Balancing,” , In 
these two chapters Mr. Richards explains clearly 
the action of revolving counterweights, and explains 
how, by their use in connexion with epee ak om 
weights, a disturbing force acting vertically can be 
transformed into one acting horizontally, and vice 
versd, while he also adds some useful hints coneern- 
ing the best modes of testing the accuracy of 
balance of revolving parts. His remarks on these 
matters are so sound that we could wish they had 
been given at greater length. 

‘Saws and Sawing Machinery,” ‘‘ Reciprocating 
Saws for Cutting Timber,” and “ Circular Saw 
Mills,” form the subjects of the next three divisions, 
and very interesting divisions they are. Commenc- 
ing with some general facts concerning the lumber 
trade of America, Mr. Richards proceeds to describe 
the gang-saw mills, which have now become fhe 
mills for lumber sawing in the United States. These 
mills differ widely from those generally constructed 
by European firms, inasmuch as the framework is 
mainly of timber, and is built in with the mill house, 
so that the whole becomes-one structure. Some 
particulars are also given of the so-called ‘“ muley” 
mills, which are in considerable favour in the States, 
A “ muley” mill is simply an arrangement for work- 
ing an unstrained reciprocating saw, the saw blade, 
which is generally about 12 in. wide by } in. thick, 
carrying at its lower end a light crosshead which 
works in guides, and to which the connecting rod is 
attached, while the upper end of the saw carries a 
still lighter enbae working in guides mounted 
on a pendent support. Besides having these cross- 
heads, the saw blade is further supported by ¢ agg: 
of wood placed so as to bear against the sides of 
the saw just above and below the log which is being 
sawn. This arrangement leaves but a short length of 
the blade unsupported, and hence the saw makes a 
very truecut. Such saws have from 20 in. to 24 in. 
stroke, and are worked at from three to four hundred 
double strokes per minute, some of them being 
driven by an engine acting direct on the crank- 
shaft. Amongst the illustrations in Mr. Richards’s 
book are two of horizontal saw mills, and the 
author, in speaking of them, explains the special 
circumstances which may justify the adoption of 
such an arrangement. 

The character of the circular saw mills now used 
to a large extent in America for cutting lumber is 
explained by describing an example of this class of 
machinery made by Messrs. Lane and Bodley, of 
Ohio, a state in which alone there are, at the present 
time, some two thousand workmen employed in 
constructing these portable mills and the engines 
for driving them. In connexion with these mills 
our author gives some interesting facts relating to 
the working of large circular saws, and recommends 
about 8500 ft. per minute as the most suitable speed 
for their peripheries. 

The next division of this subject of which Mr. 
Richards treats is re-sawing machinery, this includ- 
ing circular saws for re-sawing, band-sawing ma- 
chinery, jig saws, and slitting and cross-cutting 
saws. Mr, Richards observes that outside of the 
best gang saw mills it is safe to assume that one- 
fifth of all the timber sawn in America is converted 


| 


machinery our author devotes considerable space, 
treating in succession of the general features of the 
band saw, of band saw-blades and the mode of 
joining them, and of the details of different varieties 
of band-sawing machinery. ‘Che limited space at 
disposal prevents us from foll - Richards 
closely through his valuable remarks upon the points 
to which attention has to be directed to insure 
satisf results being jobtained with, band-saw- 









ing t we may mention that as an 
instance of lication of the band saw to heavy 
work, he some particulars of the band-saw 
mills of . J, Van Pelt, of New, York, where 


band saws with blades 5in. wide and from 55ft. 
to 60 ft. in length, running at a speed of 4500 ft, 

r minute, and with a tension of one to 

our tons, are used for cutting curved timber 
for shipbuilding, the devices for guiding and setting 
the logs being of a very ingenious character. The 
machinery for this mill was made by Messrs. 
Richards, London, and Kelly, of Philadelphia. 

Jig saws Mr. Richards condemns as an unsatis- 
factory class of machines, and he considers that 
their use should now be restricted to orated 
work, He, however, describes the principle varieties 
and their characteristics. The cha on slitting 
and cross-cutting saws contains, besides various 
hints as to general proportions, some remarks as to 
the defects of American circular saws, and descrip- 
tions of the crown saw and the tubular or cylinder 
saw, the latter being a machine which is almost un- 
known here, but which is being used in America 
for cutting out troughs and parts of circular 
wooden pipes. This curious tool consists of a 
tubular shaft over which a thin but broad belt 
— the shaft running in half bearings, and 

aving attached to one end of it a short crown 
saw of a diameter such that its outer circumference 
clears the belt, The wood is carried over this saw 
parallel to the axis by means of a carriage, the 
semicircular piece cut out of the under side of the 
timber passing through the tubalar spindle, while 
the belt runs through the cut of the saw or kerf. 

Leaving saws, we next find Mr. Richards dealing 
with cutters, and the various machines in which they 
are employed, such as planing, mortising, and 
tenoning machinery, &c. The remarks on cutting 
tools for wood-working machines, with which our 
author commences this portion of his subject, in- 
clude some exceedingly interesting information con- 
cerning the exhaustive experiments made at the 
Ohio Tool Company's works to determine the best 
angle for cutters. ‘Che results of these experiments 
are very striking, as they show that for hard or 
moderately hard wood, the cutters work best when 
set with their faces almost on a radial line from the 
axis of the spindle, while in some wood of parti- 
cularly irregular grain a ‘‘ dragging” cut has been 
found even better still. Mr. Richards’s remarks on 
this subject are very suggestive and valuable, as are 
also his observations respecting the thickness and 
general construction of rotary cutters. 

In speaking of planing, tenoning, mortising, 
boring, shaping, and other machines in whi 
cutting tools are employed, Mr. Richards describes 
a number of designs, and reviews very carefully the 
principles involved in their successful performance, 
while he also gives numerous hints as to practical 
points of detail and data as to proportions, Man 
of the facts to which he alludes as connected wi 
this class of machines are of much general interest, 
but for these we must refer our meat to the work 
itself, as our space does not permit us to follow our 
author closely. 

Three brief chapters following those of which we 
—— spoken bring Mr. Ric "s treatise to a 
conclusion. Of these the first relates to the very neat 
system of pneumatic conductors for shavings, lately 
described in our (vide 342 of our number 
for November 15th last), and likely, we think, to 
come into extensive use; the second deals with belt 
contact at high speeds, and contains some hints 
about the construction of belt pulleys; while the 
last contains some brief but sensible remarks respect- 
ing machine specators, the writer urging the em- 





petino Boe class of 
engray: tes, showing examples of every 
esaueion machinery by the leading makers in 


merica, and on the Continent, 
ly printed, and its gape get 
up reflects credit on all concerned in its produc- 
tion. ’ 
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NOTES FROM PARIS. : : 
ais Pants, Dac, 16, 1872. 
Castixe Merats nf Vacvo. 

Wrru the process of casting, the air enclosed 
in the interior of the moulds, not being driven out at the 
‘moment when the metal enters, forms between the casting 
‘and the sides of the mould a very thin envelope, which 
prevents the metal from taking the exact form of the 
mould, and which oecasions air holes and other defects. 
These inconveniences are particularly felt in casting works 
of art, and to avoid them MM. Cumin and Martel have 
devised a process recently patented by them. This 
is based upon the ofa vacuum. At the rioment of 
casting the mould, is. in communication with an air 
pump in such 4 manner that the air is drawn from the 
mould through the pores of the material of which it is 
made. The interior surface of the mould is, therefore, 
covered with a substance sufficiently porous to allow the 
air to pass, yet of ample resistance to guarantee perfection 
in form of the object: cast. The material employed varies 
with the nature of the metal. 

1. For those very easily fused, such as type metal, the 
inventors employ fine plaster well dried. % 

2. For harder metals, such as bronze, they use plaster 
mixed in almost equal proportions with plumbago, alumina, 
and other substances of a similar nature, this mixture 
having been previously thoroughly dried, to drive off all 
the water from the plaster. 

8. For more refractory metals, such as cast iron and steel, 
the sand mould is simply covered with plumbago, or other 
analogous materials. 

TRANSPORTING CATTLE. 

During the French invasion of Mexico a very large 
number of horses were lost upon the passage from France, 
entirely on account of want of ventilation in the transport 
vessels employed. This fact led the Ministry of Marine to 
cause an investigation to be made as to the best means of 
constructing such transports, and how to maintain thorough 
ventilation’ in them. These investigations resulted in the 
order for two transport stables—the Calvados and the Ga- 
ronne. The design for the first of these is complete, and 
was recently submitted for examination to the Academy of 
Sciences by M. Bertin. The ventilation is prodiced with- 
out any mechanical appliances ; the draught produced by 
waste heat from the boilers being used when the vessel is in 
motion, and by special furnaces when she is at rest. 

a means about 1,000,000 cubic feet of vitiated air 
can be drawn away per hour, which is ample for the amount 
of accommodation the two tiers of stables in the vessel can 
afford. These results were ascertained by experiments made 
at Cherbourg, and if they can be relied upon in practice, 
and at sea, a great advantage will be gained, not only in 
vessels of this special type, but for other transports. 

i. Ah. Murrrary Rat~wary Commission. 

e discussion at the Minstry of War respecting the 
institution of a military commission upon railways is con- 
cluded, and the decree for establishing it appeared in 
the Journal Officiel. The Commission will be composed of 
nine members—six officers nominated by the Minister of 
War, and three civil members chosen by the Minister of Public 
Works. The first work of the Commission will be to revise 
the work of the Central Railway established 
in 1869, to perfect a system for the transport of troops, and 
to study the question of organising companies of workmen. 
The Commission will prepare plans for concentrating lines, 
and it will have the supreme direction in matters connected 
with transport. An executive body will be elected from 
the Commission to carry out the works decided upon. 

Brirrie Goi. 
fee Nye the metals may a eee brittle by the 
presence in very small quantities of certain foreign bodies, 
particularly arsenic and antimony. Gold from many 
mines contains imperceptible traces of these minerals, which 
it is exceedingly difficult to separate. A notable example 
of this’ recently occurred in Paris. In Australian 
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being able to enter the bell only with great difficulty, 
counter pressure was produced strong enough to raise the 
cover of the purifiers. The fire was stopped, and the 
emptying of the reservoir began. The level of the water 
had fallen from 6 or 7 in. when an inspector opened a small 
hole with which the cover was provided. Not smelling the 
gas, he approached with a light in order to ascertain 
whether there was any escape. At that moment the ex- 
plosion took place. The cover, carrying with it two un- 
fortunate men, was thrown to a height of 200ft., and the 
two men were fatally injured. 

The accident appears to have been caused by the vacuum 
produced in the cover by the falling of the water. The air 
passing rapidly into it had for the moment suppressed the 
smell of the gas, and had formed with it a detonating 
mixture. 





NOTES FROM GERMANY. 
Bown, December 15, 1872. 
Roman Leap Mixes. 
Some old mines, which have evidently been worked by 


the Romans, were lately reopened at the Tanzberg, near the 


Call, in Rhenish Prussia, in the Devonian limestone. The 
ore which is found here consists of carbonate of lead mixed 
with brown hematite, and forms a deposit of ore about 
5 ft. thick, and over 200ft.-long. Bricks and tiles of 
Roman origin were found here, besides, at the depth of 86 
fathoms from the surface, a copper coin of the Emperor 
Claudius Gothicus (268-270 .p.), and at the bottom of 
the mine a wooden ore-trough of beech, of oval shape, with 
handles to each end. This trough and the timbering found 
im the mine has been for more than sixteen centuries under 
ground, and when first discovered it was quite soft, but 
soon hardened under the drying influence of the air. 
Coat nx WESTPHALIA. 

The coal district of Westphalia, which is under the 
supervision of the Government Board of Mines (Oberber- 
gaint) at Dartmund, possessed in 1871 228 working col- 
lieries, which raised a total of 12,500,000 tons, or about 
900,000 tons more than in 1870, having a value at the pit’s 
mouth of 4,473,0002 The number of miners was 63,043, 
with 98,950 members of families, 51,391 with 81,411 
members of families in 1870, so that in 1871 161,993, and 
in 1870 132,802 persons were directly dependent from the 
coal mines of the district. 


Amprr Murnuva. 

In a former letter I mentioned the produce of amber in 
Prussia, which in 1870 had been upwards of 1400 cwts. 
worth more than 60,0007. This quantity was chiefly got 
by dredging or by collecting it on the shores of the Baltic 
after heavy storms. Since then this valuable mineral has 
been discovered upon its original deposits in the neighbour- 
hood of Nortyken, on the northern coast of Sainland in 
Eastern Prussia. The bed which contains amber is a bluish 
clay, 4} ft, thick and 130 or 140 ft. below the surface. Every 
cubic feet of this clay contains 4 1b. of amber, and the cost 
of raising 1 Ib. of it by underground working is calculated 
at about 3s., whilst its value is from 10s.to 12s. The 
Prussian Government, which owns the regal rights for 
amber, is just going to spend 12,0007. upon new pits and 
machinery, and expects to have its outlay reimbursed by 
one year’s produce. This bed of amber belongs to the ter- 
tiary, oligocene formation, and seems to extend over a large 
area. The amber is a fossil resin, and is derived from an 
extinet species of pine, called Pinites succinifer or Pence 
succinifera, and in many instances it is found still adhering 
toits wood. This fossil contains, besides bitumen, two dis- 
tinct kinds of resin, one essential oil, and succinic acid. 
Its principal use is for the manufacture of mouth-pieces for 
tobacco pipes, and of ornamental objects, and for the pre- 
paration of succinic acid for chemical purposes. The smaller 
pieces are used for making an excellent, varnish, which is 
air-tight and waterproof, and for the manufacture of incense, 
which is exported in large quantities to Turkey, Persia, 
India, China, and Japan. The precious deposits of amber, 
however, do not seem to be exclusively limited to Eastern 
Prussia, as others, though of less importance, have been 
found in Upper Silesia, and on the coast of the North Sea, 
upon the island of Juist, near Harburg, Gartow, and 
Rothenfelde in Hanover. The places where amber works 
are principally turned and carved are Koinigsberg, Danzig, 
and Stolp; in Prussia. 


HunGarian Iron Works. 

The iron works of Hungary have never been in a very 
flourishing state, owing to their want of mineral fuel, and 
the inferior quality of iron ore which they were obliged to 
smelt. The principal iron ores of Hungary are carbonates 
and brown hematites, which are raised from lodes in the 
Zips and Gwindr counties, and do not give an average yield 

* of above 30 per cent. In no other country would such poor 
ores have been smelted, but for the sake of the immense 
forests, of which the north of Hungary once could boast. 
Instead of letting the wood rot away in the forests, the 
only mode of utilising it, was to make charcoal, and to 
produce pig iron with it, which could be brought to the 


market. In this way some 40 charcoal blast furnaces have of 


come into existence in the above-mentioned counties, but 
now that railways run through their districts, and wood has 
become scarce and dearer, they are in a languishing state. 
Besides these iron works, of which Theiszhotz, Rhonitz, and 
Rakos are the~best situated, there are blast furnaces at 


Hunyad Iron Works, 
have been worked with an annual profit of some 40001, 
whilst the former have never paid yet any profit at all. 





INSTITUTION OF CIVIL ENGINEERS. 
The Pifiy-ifth Annual General Meeting, December 17, 1872. 
. Hawxsey, Esq., President, in the Chair. 
Ir was stated in the report that, since the last annual 
i council then 
business 


of es Se 
ing in t of ti 
ertions t: stodipie ial Woon sored to a most 
condi! well sustained 


Uy 


Kingdom or abroad. 
From an enumeration of the topics discussed at the ordinary 





meetings, it was seen that there had been an opportunity of 
eliciting opinions on various branches of practice; and a 
reference to 


issued oe 

had availed lves of the opportunity to place on record 
their views and experience on the several matters brouglit 
forward. To the authors of some of the communications on 
which these discussions were founded, medals and premiums 
had been awarded, viz.: Telford medals and premiums to 
Messrs. B. Leslie, Carl Siemens, W. Bell, J. H. Latham, 
M.A., and G. Gordon; Telford premiums to Messrs. F. A. 
Abel, F.R.S., and B. Britten; and the Manby premium to 
Mr. C. Andrews. 

In addition to the ordinary meetings, -a short series of 
special meetings had been organised to enable the students 
to read and discuss papers among themselves. The members 
who presided on these occasions had reported that the apti- 
tude, the intelligent discrimination, the apparent sustained 
attention throughout, which characterised those taking part 
in and present at these proceedings, were a pledge, that in 
the future the students would continue to exert themselves 
for their own individual improvement, as well as for the 
benefit of their fellow students. For the essays contributed 
for reading on these evenings Miller —— had been be- 
stowed upon Messrs. O. Brown, A. T. Atchison, B.A., J. Addy, 
A. E, Preston, and W. P. Orchard, B.E. On the invitation of. 
the president, a party of eighty of the students—the largest 
gathering of the kind that had ever taken place—in the 
course of” the summer visited the Leicester Water Works, 
when Mr. Hawksley pointed out and minutely described the 
peculiarities of the undertaking. For the opportunity thus 
afforded of acquiring professional knowledge, as well as for 
the liberality with which the whole programme was con- 
ceived and carried out, the warmest thanks of the Institution 
were eminently due to the president. 

During the past session 17 associates were transferred to 
the class of members. The elections had comprised 3 hona- 
rary members, 22 members, and 115 associates, and 2 as- 
sociates were restored to the register, together 142. On 
the other hand the losses by death, retirement, or erasure, 
amounted to 45, so that the effective increase was 97, being 
at the rate of nearly 5} per cent. in the twelve months. 
There had been 04 admissinas to the class of students attached 


in the pas ° 
November last 16 honorary members, 752 members, 1115 as- 
sociates, and 237 students, together 2120, as compared with 
1000 ten yearsago. In order to show the of the 
Institution from its foundation, on the 2nd of January, 
tothe present time, a table had been compiled, from which 
it appeared that, disregarding the students, the elections 
into the corporation in the eleven quinquennial periods, had 
been 59, 106, 104, 138, 313, 192, 247, 226, 309, 637, — 
: k : : 


the books were respectively 2, 7, 8, 29, 87, 65, 
558 and 667, a total of’ 1929, or very 


remaining on 
115, 146, 245, 





Diosgyr, near Erlau, at Antalocz, Felsd, Remete, and 


the two volumes of “ Minutes of Proseodings,”  presid: 
recess, would show that many mem 









































































Proceed i 
head, had been only 52217. 18s. 11d., and for ; 
: 18s. 94. Asum of 29087. 18s. 
9d. had been invested in the purchase of 1338/. London and 
North-Western, and of 15001. North-Eastern Railway Com- 


ah ad cent. debenture stocks. The late Mr. 
who was forty-seven an associate, had 
bequeathed to the Institution the sum of 500/., the interest 


of which he directed to be applied for the purpose of pre- 
senting a prize for a treatise on the uses or we tye of iron, 
or for the invention of some new and vies le process re- 
The bequest had been paid to the treasurer, 
and had been invested in the purchase of 5611. 16. 6d. New 
Three per Cents. The nominal or value of the funds 
seems, a beter di 5 ge ecnalit 14,9947. 1s. 8d., and of the 
trust-funds under the charge of the Institution 13,3891. 13s. 
2d., while the cash balance amounted to 2701. 15s. 1d., 
making a total of 28,654/. 9s. 11d. as compared with 25,3731. 
3s. 4d. at the date of the last 

of the report, the iums 


and adopti 

were presented by the phe ry The cordial thanks of the 
i i ly accorded to the president for his 
romote on all occasions the interests of 
ofits members. The thanks of the meet- 
ing were likewise given to the vice-presidents and other 
i their co-operation with the presi- 
dentand their constant attendance at the meetings; to Mr. 
secretary, and to Mr. James 
secretary, for the manner in which they had per- 
formed the duties of their offices, and to the auditors of 

accounts for their services. 
The scrutineers of the ballot (to whom a vote of thanks 
was by acclamation) announced that the following 
ntlemen had been elected to fill the several offices in the 
uncil for the ensuing year : Thomas Hawksley, president ; 
John Frederic Bateman, Elliot Harrison, George 


gette, C.B., sag Berkley, Frederick Joseph Bramwell, 

— Barelay Bruce, James Brunlees, Sir John Coode, 
Charles William Siemens, Sir Joseph Whitworth, Bart., and 
Edward Woods, members; and James Timmins Chance, 
M.A., David Forbes, and James Grierson, associates. 








NOTES FROM THE SOUTH-WEST. 
Steamers for the Russian Government. — Mr. Samuel 
White, of Cowes, has received orders from the Russian Go- 
\vernment to build seven steamers on the principle patented 
by him, but of a larger tonnage than peced, 9 
Neath Floating Harbour.— The commissioners have 
decided to p forthwith in depositing plans, &c., with 
the Parliamentary agents, for obtaining the necessary powers 
for floating the Neath Harbour. There will be as little 
delay as possible, therefore, in pleting the preliminary 
arrangements for the important undertaking. 
ip of uay.—At a meeting of the Torquay Local 
Board . Star illiamson = additional parteulers 
respecting the cost of adapting General Scott’s precipitation 
rocess to the sewage of Torquay; the estimated cost was 
35,3000. Campbell’s patent process, Mr. Parr’s lime solution, 
and Mr. Lundy’s animal charcoal scheme were briefly con- 
sidered and referred to a committee. 


South Wales Colliers.—Delegates representing the colliers 
and miners of Monmouthshire and South 
Merthyr Tydfil on Monday to report the replies of the 
masters, who had been solicited to withdraw the notices which 
had been given for a reduction of 10 per cent. at the end of 
the present month, and to submit the dispute to arbitration. 
In nearly every instance it was stated that the masters did 
not think there was any question to lay before such a 
tribunal. All hope ped tases 2 solution of the dispute has, 
however, not been a by the men. The meeting was 
adjourned for a week. 

Midland Railway.—It is understood that the Brecon and, 
Merthyr Railway is ey to be with the Mid- 
land. The prospect of having the d Railway as one 
of the great carrying lines of Wales has given considerable 
satisfaction in the district. 

New Tin Works.—Colonel Wood has laid the foundation 
stone of new tin-plate works at Pontardulais. The new 
works will be on Ty’rbonedd Farm, close to the London and 
North-Western Railway, Llanelly and Carmarthen Junetion. 

i by Mr. Octavius Williams, 


who built and for man managed the present old tin 
works at Hendy, Pontardulais. ‘The new wor 


when ready 
New Colliery.—We hear that the Ynisawdre mineral ° 
a near the re pegs gees Railway Station, Tondu, 
been taken by a com 3 that working operations 

will be commenced forthwith. 

‘ord Haven—A scheme for making Milford — 

i station is ing sati q 10n 
oop eg ng egy eos 





the National rd 
ton, Lord-Lieutenant of the county, &c. directors of 
the Great Western Railway have also promised their support. 
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THE BUENOS AYRES TRAMWAYS; STABLES AND DEPOT. 
(For Description. see opposite Page.) 
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AXLE-BOX FOR LOCOMOTIVE ENGINES. 


DESIGNED BY MR. F. W. WEBB, CREWE.- 


Fit. 
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WE illustrate above a very neat arrangement of adjus- 
table axle box for locomotives, designed and lately patented 
by Mr. F. W. Webb, the locomotive superintendent of the 
London and North-Western Railway. Referring to the 
engravings it will be seen that the wearing portion of the 
box is made in two halves, ee, which are enclosed in side 
frames, c c, held together by bolts, d, at the top and bottom. 

Each of the bolts just mentioned can rotate freely in one 
side frame while it is screwed into the other, and thus by 
means of the lock nuts, d' d*, the two side frames can be 

‘set and fixed accurately parallel at the required distance 
apart. Any slacking back of the bolts is further prevented 
by. the set screws, d°. 

The brasses, ¢ ¢, are, as we have said, in two halves join- 
ing. vertically, and it will be noticed that they are shaped 
so that their. bearing against the axle extends below the 
centre line. They fit, and-are held between the side frames, 
cc, their flanges coming outside the latter as shown in the 
plan. The two parts are kept truly in position by the pins, 
e', and when the brasses wear they are adjusted to each 
other and thin liners interposed between them and the 
side frames, e€e. In the aa, are the axle box 
guides, 6 b the oil boxes, and / the link for the attachment 
of the spring. 

By the arrangement we have described every facility is 
afforded for taking up looseness caused by wear of the 
brasses, of the side frames, or of the guides; and the axle- 

' box appears to be one especially suited for large wheeled 
engines in which, as is well known, “ knocking” in the axle- 
boxes is of particularly frequent occurrence. By Mr. 

' Webb’s plan also a very strong axle box is secured, and 
one in which the wearing parts can be cheaply renewed 
when necessary. 





Rattway Exrenstoy 1s Braztt.—The 


ee 











jpuuan uy 


THE BUENOS AYRES TRAMWAYS. 


We published some time since (see ENGINEERING, vol. xiii., 


page 332), a description of the extent and mode of 
the tramway system in the city of Buenos Ayres, the chi 
town of the Argentine Republic. On reference to that article, 
it will be seen that there at present exist in the city no less 
than 70 miles of tramways, the population being about 
200,000. This mileage is divided 
panies, mrad fin lete amr 
= 2 germ, Sop: . The ro stock comprises about 
200 cars, some 2500 horses are employed ; each company 
possesses its own sheds and stables, types of which we illu- 
strate on page 420. 
The cost of construction of the tramways in Buenos Ayres 
has been enormous, owing to the: contin’ thquesd by 
Government that setts be used for thé AD rete, Mme 
the lines of rail'are laid down, involving a cost of from 20,0002. 
to 26,0007. per mile. Notwithstanding the high cost of 
construction, the different lines appear to flourish. In 1871, 
upon the City of Buenos A Tramways, 15 miles long, but 
of which only 10 miles were at that time opened, the number 
of carried was 2,500,000, and the number of miles 
run was 386,400, the receipts amounting to 46,045/. Since 
the completion of the line, the receipts have been almost 
doubled. In the maintenance expenses, repairs, &c., to 
ee to 5.45 per cent., and the 
maintenance of horses to 45.67 per cent. We may mention, 
in conclusion, that the iron permanent way of Mr. James 





ivesey, illustrated by us in vol. xiii., page 328, is chiefly in 
use on these tramways. 

Savine a SrzaMser.— With reference 4o this paragraph, 
ae last issue, Messrs. Graham Brothers, 
of een bar io tee een en ee 
(Messrs. 2 Brothers) fitted up the i 


six different com- |,’ 
tion, amongst which | ‘ 
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In the accompanying engraving, Fig. 2 represents in plan 
cia mane “a omens, the invention to a2 lathe. In ‘this 
gure, a is piece of metal to oO upon; bis a 
hollow cutting tool shown detached ia elendion eh Fig. 1, 
in which the point is shown in section. It will be seen 

views that the tool is bored out, and to one end 


made of india-rubber con- 







































exit opening for the i . 

When the tool cannot be conveniently made hollow, 

_ water may be supplied in a jet, which is made to impinge as 
nearly as possible on the cutting edge, care being always 
taken that the water is made to impinge between wy oye f 
or metal to be operated upon and the cutting edge of the tool. 
In some cases it may be found convenient to combine the 
two plans, that is, to cause a stream of water to pass through 
the cutting tool, and another stream or jet of water to im- 
pinge upon the outside of the cutter. ‘ { 

Altogether, Mr. Clay’s plans possess considerable interest, 
and we shall be glad to learn further iculars of the per- 
formance of tools made and worked on his system. 








THE HOLBORN VALLEY IMPROVEMENTS. 

Tux Committee appointed in connexion with the Holborn 
improvement works, organised twelve years ago, has recently 
issued a valuable and complete report of the whole of the 
works constructed under their supervision. : 

It was in the beginning of 1860 that the Committee were 
instructed to inquire into, and to report upon, the following 
subjects : 

1. Whether the establishment of a central railway station 
in the City of Lond®n for the purpose of connecting there- 
with the whole of the existing and contemplated railways, be 
desirable and practicable ; if so, 

2. Whether the Corporation of Lendon should take any, 
and, if any, what steps to further such an object. 

8, Whether it would be expedient to invite the opinion of 
the railway authorities thereon. 

Upon this, the late Mr. J. B. Bunning, then City architect, 
furnished a report, with plans and designs, which embraced, 
amongst other advantages, raising a part of the Valley of 
the Fleet, and thereby improving the gradients of Holborn- 
hill, Skinner-street, and Snow-hill. 

In 1862 a scheme was brought under the notice of the 
Government, resulting in the approval of a continuation for 
a period of ten years of the City coal duties, to defray the 
cost of raising of Holborn Valley, and such subsequent im- 
provements in the City as Parliament might sanction. Upon 
this the Improvement Committee were instructed to prosecute 
the contemplated improvements in the Holborn Valley, and 
the Coal, and Corn, and Finance Committee were instructed 
to take such steps as might be necessary in reference to the 
continuance of the coal duties for —.s the object 
named, and in the following year, 1863, the “ Land, and 
Coal, and Wine Dues Continuance Act” was passed, which 
authorised the application, by the Corporation of the City of 
London, of the coal dues to the works required. 

In September of the same year, advertisements were issued 
for designs, plans, and estimates for the work of raising the 
Holborn Valley, premiums of 2501, and 1507. being offered 
for the two most — designs. Response to the adver- 
tisement was made by 84 competitors, who jointly subscribed 
105 designs, illustrated by 200 drawings and 13 models. 

When the time came for examining these numerous 
designs the office of City architect was rendered vacant by 
the death of Mr. Bunning, and the Committee therefore re- 
quested Mr. William Haywood, engineer and Surveyor to 
the Commissioners of Sewers, to withdraw a design he had 
submitted and examine and report upon the remainder. 

This was done, the respective premiums were paid, and 
Mr. Haywood, was instructed to prepare new plans for the 
whole work. These plans were approved, and the Committee 
carried them into Parliament, receiving the royal assent on 
the 23rd of June, 1864, and steps were immediately taken 
to carry the work into execution. As time progressed, 
further extensions and modifications of the work of improve- 
ment presented themselves, and in 1866 an Act was passed 
authorising additional works, the cost for which was met by 
an extension for seven years of the London Coal and Wine 
Duties Continuance Act. The principal work authorised by 
this second Act was the construction of a new street from the 
junction of Fleet-street and Farringdon-street to Holborn 
Circus, and consequently the abandonment of the scheme for 
raising Shoe-lane to the level of the Viaduct. The gross cost 
of the works and improvements carried out by the Committee 
up to the present date, under their various forms, has 
amounted to 2,500, 0002. 

The improvements carried out under the several Acts may 
be briefly described as follows ; 

1, A viaduct or high level roadway between Holborn and 
the western end of Newgate-street, and alterations in the 
levels of parts of Holborn and streets adjacent. 

2. A eireus at the western end of the viaduct, with which 
the six adjacent public ways are connected. 

8, Raising portion of Paerieigdus-ctront and road, and 
widening Farringdon-road, north of Holborn-hill. 

4. A western approach street between the viaduct and 
Farrin gdon-street, now called Charterhouse-street. 

5. An eastern approach street between the viaduct and 
Farringdon-street, now called Snow-hill. 

6. A new street to the south of Saint Andrew’s Church, 
between the Viaduct-circus and Shoe-lane, now called St. 
Andrew-street. 

7. Widening Shoe-lane between St. Andrew-street and 
Stonecutter-street. 

8. A new street from Shoe-lane by Stonecutter-street to 
Fleet-street, now called St. Bride-street. 

_%. Widening the northern part of Shoe-lane, and con- 
tinuing it beneath the viaduct to a junction with Charter- 
house-street. 


The Holborn-viaduct takes the place of Holborn-hill and 
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The lengths and gradients on the new line of thoroughfare 
are as follows : Len 
feet. 


250 
140 


469 
113 
478 
245 


Gradients. 


lin 48 
level 


1 in 196 
level 

1 in 200 

1 in 2450 


From Fetter-lane to the western 

side of the Viaduct Circus .. 
The Viaduct Circus = aslo 
From the eastern side of Circus 

to Farringdon-street Bridge ... 
Farringdon-street Bridge owe 
Thence to Snow-hill ... 
Thence to Giltspur-street 


Total ry w» 1695 - 

In our two-page engraving illustrating these works, Fig. 
1 is a longitu ol bation hoeush the north subway of the 
viaduct, Fig. 2 a plan showing vaults and subways, the posi- 
tion of the nana | bridges, the extent of the work. Fig. 
8 is a longitudinal section through the centre of the Viaduct. 

The work of formation extended from Fetter-lane to 
Newgate-street, between which points the new surfaces of 
the Viaduct and roads, as compared with the former lines of 
thoroughfare, are as follow :— 
Height of present street surfaces (1872) above former street 

surfaces as they existed in'1863. 


At Hatton Garden ose mn ‘ 

At Shoe-lane (Viaduct surface) ... os 

At Farringdon-street Bridge (Viaduct 
surface) ... ad eee one a 3 

In front of Tower of St. Sepulchre’s Church 8 5 

The floor of St. Andrew's Church at its principal entrance 
was in 1863 11 ft. above the level of Holborn-hill, and at the 
present time it is at the same spot 5 ft. below the surface of 
the Viaduct. 

From Fetter-lane to the Viaduct Circus the width of Hol- 
born varies from 86 ft. of 107 ft.; the Viaduct, from the 
Circus at its western end to Giltspur-street at its eastern 
end, is 1285 ft. long and 80 ft. wide, the carriage way being 
50 ft. and the two footpaths each 16 ft. in width. The centre 
of the Viaduct is formed of a series of large arches, and on 
both sides are subways for gas, water, and te’ ph pi 
and vaults for the use of the houses. Three bridges, ing 
in design, have been constructed on the line of Viaduct, 
one over Shoe-lane, another over Farringdon-street, and a 
third over the London, Chatham, and Dover a Special 
construction was necessary opposite the two ch which 
stand upon the line of Viaduct, and owing to these circum- 
stances, and to the side streets joining the main line of 
thoroughfare, and the great varieties of level to be dealt 
with, the design is necessarily varied at about every 150 ft. 
in length of the Viaduct. 

At the western end between Fetter-lane and the Circus, 
and at the eastern end from Snow-hill to Giltspur-street, the 
new levels were made by filling up with the 
from the excavations for the foundations 
Between Snow-hill and the Ci 


employed in ordinary railway viaducts ; 
ray and 45 ft. in width, and the series 
by the three bridges already named. 
riage way, 10 ft. 6 in. wide, left 

of these vaults, and entrances to them 
Farringdon-street and Shoe-lane. 

The vaults which are immediately adjacent to Farri 
street and Shoe-lane are lighted by windows i 
those streets, and can be used for office 
having possession of them; arran 
which access can be given to 
arch, or vault, by forming a passage 
ways and over the sewers, from i 
Viaduet, so that the vaults can either be let si 
group, as may be expedient. 

Each vault is ventilated on to the 
by iron gratings. The entire surface of 
with asphalte, and in the spandrils are 
with inclinations towards the sides of the Vi 
of which are left open; they are 
which go through the subways (hereafter 
discharge into , sewers below; these 
taken in order to keep the vaults perfectly dry. 
are filled in to the level of the top of the 
a Na with conerete, on which 
is laid. 

Beneath the footways on each side of the 
between the vaults just described, and 
the houses on the outer sides of the Viaduct, are. 
sections of which are given on the two-page engravings, Figs. 
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the sewers, but larger, 
ts of steps for the entry of workmen ; 

provided, by which pipes of large size can be 
lowered into, or taken out of, the ways, immediately ad- 
jacent to entrances. 


a 


The subways are ventilated—firstly—by shafts rising from 
the ante ee anes eens a 12 in. 
Sem whi 


light by day for the pur- 
others have no daylight 
tilating gratings in 
the footways, but provision for artificial lighting is made 
throughout the whole lines of subways by burners sus 
from the crowns of the arches, and connected with the 
gas mains in the subwa 
To afford a supply of gas and water to the houses, square 
iron tubes are built into the walls between the subways and 
the house vaults, through which the service pipes after 
connected with the mains, are passed. 
(To be continued.) 
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an exploration for a narrow gauge railway from Montreal 
the orth of Terrebonne in the direction of Rawdon and 


ines Suen) dewatingts ee Bureau of 
Brussels, the merchant navy of the world comprised at the 
commencement of this year 

gether 3,680,670 tons. Of these 


steamers, Great 
owned 2538, pe ceervny Sy ey wine tons; and the United 
States, 420, measuring 401,043 tons. ; 
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ARMOUR OR NO ARMOUR. 

THE growing necessity for still heavier armour 
ern ships of war, and the popular disbelief in their 
ability to carry it, are bearing the fruits to which 
we lately called attention, in the shape of a er- 
ful agitation for the abolition of armour plating, 
and for the building of a class of unarmoured “ float- 
ing gun-carriages” in which speed shall be the first 
consideration. ‘The fact that this idea is in evident 
favour with the Times will not be reassuring to those 
who remember, though they would gl forget, 
how largely the building of the luckless Captain was 
due to the pertinacious advocacy of that journal. 
As the theory has, moreover, a considerable follow- 
ing in Parliament, there is only too much reason to 
fear another mischievous agitation, ending perhaps 
in the country being saddled with a number of 
nearly useless vessels, with possible results almost 
as lamentable as those which attended the brief 
history of the low free-board delusion. 

Not long ago the ball was again set rolling by 
Colonel Strange, who revived the old suggestion to 
employ numerous unarmoured ships, of t 
speed, each ing one heavy gun, in place of the 
one heavy ironclad whose suppression is to 

rovide the funds for bufiding them. sugges- 

ion he jumbled up in a curious manner with the 
proposal (which he su: to be original, though 
it was é in ENGrINeeRINe) to mount 
guns upon the principle of controlled sus- 
pension—an improvement which, if made at all, 
would be just as effectual in the case of ironclads as 
in the case of unarmoured ships. Nevertheless, 
Colonel Strange took it for granted, without argu- 
ment, that the command of a Lares Awe 9 Ase 
platform—in other words, a greatly increased 


“7/in each of two vessels, one unarmoured, and the 


“0! every shell which strikes her. Another very im- 


of hitting the enemy—would be all in favour of his 
floating gun-earriage, and against the ironclad, and 
upon this assumption alone based his é 
As there is a certain novelty in this view of the 
case, it will be well to state the grounds of our dis- 
sent from it. ‘ 

So long as it is assumed that the chances are 
much against hitting the object fired at, there may 
be reason in anultiplying in several vulnerable 
ships, as their chance of hitting the one ironclad is 
i , while her chance of hitting any one of 
her adversaries is small. But if hitting what you 
aim at is made a certainty, through Mr. Bessemer’s 
invention or any other means, the several vulner- 
able ships may expect to be sunk in detail before 
they can damage the armoured one to any serious 
extent. It is the supposed difficulty of hitting 
them which is usually made the strongest point 
in their case; take this away, and they have no 
case left. That thé principle of controlled sus- 
pension can be applied to even greater advantage 
in a large ship t in a small one is tolerably 
certain. In the large ship the vertical motion is 
less, and the angular motion in most cases slower, 
while the additional weights due to the proposed 
system of mounting—a matter worth consideration 
in a small vessel—would be hardly felt. Its suc- 
cess would therefore strengthen, and not weaken, 
the position of the ironclads as compared with 
unarmoured shi However, we will waive this 
point, and will simply put aside the Bessemer 
principle of mounting guns as not relevant to the 

uestion of armour or no armour. Indeed it is onl 

right to remark that the necessity for any ah 
arrangement may fairly be doubted, in view of the 
extraordinary steadiness of all the later iron- 
clads. The suggestion was only made by us as a 
refinement which it was probably worth while to 
—say upon one of the turrets of the new ship to 
be built at Portsmouth. 

The question of armour or no armour, it is worth 
noting, is scarcely ever raised except by landsmen, 
by people who cannot appreciate the difference 
between an artillery experiment on shore, and the 
conditions of a combat afloat. Given a 35-ton gun 


other carrying armour which that firing at a 
similar target ashore) is able to awl and they 
jump to the conclusion that the armour is a useless 
encumbrance, forgetting that while only one hit in 
twenty, perhaps, will lead to penetration of the 
ironclad, the unarmoured ship will be pierced by 


portant point, constantly overlooked, is the funda- 
mental difference of weapons with which the two 
classes of ships must fight their battles, notwith- 
standing the nominal equality of their 35-ton guns. 
The unarmoured ship, having to pierce armour, is 
compelled to use either solid shot, or a class of shell 
differing but little from shot, and producing almost 
as little effect inside the vessel it penetrates. The 
ironclad, on the other hand, Gian) by no such re- 
striction, uses ‘‘ common” shell, or such a modifica- 
tion of it as will insure getting through the (say) 
one-inch skin of herenemy. In other words, every 
hit scored by the ironclad means the landing of a 
perfect mine of gunpowder within the body of the 
unarmoured ship, and an injury out of all proportion 
to what the latter is able to cause in return, even 
when able to strike fair and hard. This capacity of 
very large guns for throwing common shell with im- 
mense bursting charges, at long ranges, is of great 
importance, because it gives armoured ships an ad- 
vantage over unarmoured ones, which can never be 
taken from them. Of course it will be retorted 
that the unarmoured ship is meant to be extremely 
fast and small, and therefore difficult to hit, while 
the ironclad’s attention is to be divided amongst 
several ; perhaps also that she is to be so subdivided 
that she will bear penetration without serious in- 
jury. On the last point we will only remark that 
we disbelieve in any system of cells applied to the 
wind-and-water region of a ship, Had they nothing 
but shot to deal with, they might answer, but 
inst large commion shell with heavy bursting 
ae they will be useless. Moreover, in a small 
ship the cellular system cannot possibly be aj 
plied, except in the most partial way. As 
speed and smallness of ~— we believe it to be 
purely a landsman’s idea that ships are to fight 
while performing a kind of mad war-dance—this is 
what is usually represented—too fast for the gun- 
ner’s eye to follow. The advocates of the penny 
steamboat style of warfare their little pro- 


P to endow them with powers of hopping 
an ee ee about at least equal 
those of a man. These gentlemen never seem to 
be aware that the pirouettings of the ‘‘small and 
swift” must sooner or later them within reach 
of the big guns of the ironclad ; that they must come 
within reach at least every time they fire them- 
sab : _~ the end-on epee 80 Brg affected 

m, is the worst possi ‘or escape, 
however advantageous for attack ; and that prs i a 
1000-ton steamer, especially if rigged and sparred, 
makes a very fair target, though at a good distance. 
Sailors know all these things, and therefore we 
rarely hear doubts about armour from them. In 
fact Captain Sherard Osborn—the most practical 
of sailors when he will consent to. be fair—wrote 
some excellent words on this very matter a little 
while ago. The splendid and costly Hercules, with 
her 6-inch armour on the ba » was, he said, but 
an imposture as a fighting machine, ‘* but God help 
the unarmoured ships that .ome against her.” 

But ‘de argument“Aagainst man am, to meet 
ironclads with numerous heavily armed, swift 
and small vessels, lies in the simple statement 
that such vessels are impossible. You cannot have 
vessels, found and fitted as cruising men-of- 
war, which shall be both fast and small. Such 
ships exist only in the brains of their advocates, 
and are as mythical as the Flying Dutchman. Yet 
smallness is the essence of the scheme, which 
turns upon the number of unarmoured vessels 
which can be got for the cost of oneironclad. That 
this will be quite a little fleet is taken for granted. 
After reading Colonel Strange one might almost 
conclude that the present Channel steamers have 
merely mistaken their vocation, and that, when 
thrown out of work by Mr. Bessemer, they have 
but to apply to him to be brought out in the new 
character of formidable men-of-war, ‘‘ with a Bes- 
semered (sic) gun in the bows.” Who knows but 
they may avenge themselves on his colleague Mr. 
Reed, by sinking the Devastation? At any rate, if 
the little Channel steamers are not to enter on this 
more glorious existence, there are heaps of “ swift 
merchantmen” who may—just a ‘‘ Bessemered” 
in the bows, and the thing is done. Of course they 
are also ‘‘ small” merchantmen. 

The first quality of these formidable small craft 
is to be speed, exceeding that of the ironclads, 
that is a speed of certainly over 15 knots. It will 
be instructive, therefore, to see to what size unar- 
moured vessels of this speed usually run. The first 
we suppose we ought to quote, is Mr. Thorney- 
croft’s famous launch Miranda, which does 17 knots 
upon very small dimensions, but which, unless it be 
worth while (to use Colonel Strange’s new verb) to 
‘¢ Bessemer ” a punt-gun, is ill adapted to mount ar- 
tillery in the ter and is hardly suitable for 
eneral sea service. Of still greater speed are the 
ueen’s yacht and the Holyhead steamers ; but all 
these are of more than 2000 tons burden, and owe 
their s in part to a lightness of equipment 
which is out-of the question in a war vessel. In 
America, the wooden a of the Wampanoag 
class are said to have reached 17 knots, but they 
are of 3000 tons burden, and are so crammed with 
engines that they have hardly any room for coals, 
while their power to carry even one 35-ton gun with- 
outa complete change of structure and design is very 
doubtful. ‘They might be guaranteed to shake them- 
selves to pieces in a week’s full steaming, and al- 
together would be most unsatisfactory vessels to 
bring against ironclads—an enterprise never con- 
templated by their designer, who gave them their 
high speed expressly to enable them to run 
away with a Turning now to our own 
navy, we find the fastest ship is the unar- 
moured Inconstant, who, before she was half spoiled 
by the addition of ballast that never ought to have 
been putinto her, gave 16} knots, by far the highest 
speed ever got from an efficient man-of-war. As she 
represents what the Wampanoag ought to be, and 
is, as stated, an efficient sea-going ship, ing a 
proper proportion of coal and sail power, and built 
of suitable strength to stand high without 
injury, it is not surprising to find that she is of 
over.4000 tons burden, or within 1000 tons of the 
Monarch, and 400 tons of the Devastation ! Exclud- 
ing the Wam: class she is the only unarmoured 
war-ship in the world of a speed greatly exceeding 
that. of our best ironclads, and yet, for her speed, 
she is probably not a ton too large. As to the 
fleet of such vessels in lieu of one ironclad, 
the truth is that about five might be built for the 
cost, not of one Monarch, but of three ;. or for the 








digies to fight like Jack the Giant-Killer, and appear 
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cost of four Devastations. Five Inconstants against 


four Devastations! But as the Inconstant could, 
no doubt, carry two 35-ton guns, and may be said 
to have unnecessary speed for the p of en- 
gaging the Devastation, or even the (intended) 15 
knot Fury, we will seek lower down for a vessel 
of the required power. We find it in the Active 
and Volage class of iron corvettes, which give 
something over 15 knots, and which might, no doubt, 
be fitted to carry one 35-ton gun each, though it 
would require careful design. Here is the type of 
vessel indicated, and its tonnage is 2300, while its 
cost, roughly, is a third as much as the Devas- 
tation, and a fourth as much as the Monarch or 
Fury! Below this there is absolutely nothing in 
the navy which steams 15 knots, and we are certain 
there is nothing in the merchant service which is also 
fit to mount ~ gun. Merchant steamers, as a 
rule, are comparatively slow ; and even the great 
ocean mail steamers, of not less ton than the 
Active, fall very far short of her in ; 13 to 14 
knots is a very high speed for them at the mile. Two 
thousand tons, it may safely be assumed, is the very 
smallest size upon which the required vessels can 
be built, and this is probably an understatement, 
while the number which can built for the cost 
of one Fury or Monarch is at the most four—these 
four carrying amongst them precisely the same gun 
power as the one ironclad. (The Monarch was 
designed for 25-ton guns, but might equally well 
have been built to 35-ton, or even larger 
weapons.) They will be unfit, from lightness of 
build, to be used as rams; they will cost twice as 
much as the ironclad for crew and repairs, and more 
than twice as much for coals ; and in the hour of 
battle they will fall an easy prey to her. They 
would do the same, in our opinion, though their 
numbers were doubled, and though they met the 
ironclad (we assume the Fury as the enemy, not the 
Monarch), with eight guns to four, and represented 
an expenditure of twice the money. It is suggestive 
of the amount of knowledge brought to bear upon 
this subject by writers like Colonel Strange, that in 
one of his letters to the Zimes he spoke of the addi- 
tion of armour to the bows of his ‘small and swift” 
fleet as a matter of detail not worth discussing. We 
need hardly say that it would so revolutionise his 
designs, or rather his fancies, that he might think 
himself lucky if he got two, not four, of his “‘small” 
craft for the cost of a Fury. Any such addition 
would simply end in an attempt to mect good iron- 
clads by bad ones. 

The simple question at issue is—how many 
one-gun ships, of suitable speed, but no defensive 
power, can be built for the cost of one Fury? 
Colonel Strange supposes many; we say few, for 
the type of ship he imagines is impossible, and can- 
not be made possible by improvements in the mode of 
mounting guns. Inshort, the whole scheme of the 


small-and-swift ship people rests upon a fallacy, | J 


upon the supposition that they can use ships which 
have no existence, and which cannot exist, and 
which, even if they existed in the numbers sup- 
posed, would utterly fail to do the work in view. 








COMBUSTION OF COAL.* 

ConTINUING our rematks of last week on this sub- 
ject, we will now proceed to consider in detail the 
calorific effects produced by the combustion of coal. 
The perfect combustion of carbon in oxygen re- 
quires 23 lb. of oxygen to unite with each pound of 
carbon, and produces about 14,500 units of heat 
per pound of carbon, and forms 3% lb. of carbon 
dioxide. When this gas takes upanother pound of 
carbon the result is carbon monoxide, formed by 
the union of 14 lb. of oxygen with each pound of 
carbon, and a great proportion of the heat. pro- 
duced by the previous combination now disappears, 
the total result of heat produced being only about 
4500 units per pound of carbon in the carbon 
monoxide. When this monoxide is supplied with 
more oxygen before its temperature 
800 deg. it burns into carbon dioxide, and the 
result of the three operations is the production of 
the same amount of heat units per pound of carbon 
as at the first step of the process, viz., about 14,500. 

The perfect combustion of hydrogen requires 
that aa pound of that gas shall combine with 
8 lb. of oxygen, and this anion produces 9 Ib. of 
aqueous vapour, and about 62,000 units of heat. 


* Errata, on page 411, first column, 28th line from bottom, 
for 11.024 read 11.204, 20th line from bottom, for 29.628 
read 19.913, 13th line from bottom “4” was intended for 
“in round numbers 4,” but more accurately it is 844. 
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The volumes given are those of the carbon 
dioxides and monoxides only, exclusive of the 
nitrogen, The temperatures given in the 
column are for the mass, including the nitrogen ; 
the temperature, 500 deg. from absolute zero, is 
stated as corresponding to 39.1° Fahr., nearly the 
temperature given in the former Table; this com- 
pares readily with the other temperature, 5048 being 
about 10 times 500, and therefore the volume is 
then 10 times greater—20 instead of 2. 

In the first part of this we gave carbon as 
a gas on our own authority, we could not find 
it so given in recent works on chemistry. We find 
it is given asa gas with a hypothetical volume twice 
that of oxygen in Gregory's ‘‘ Chemistry,” and that 
Mr. C. Wye Williams also treats it as a vapour, but 
with an ideal volume equal to that of oxygen. 
the above Table the first ae 4 ends with 2 volumes, 
and by adding one atom of carbon, the relative 
volume at the same temperature becomes 4. This 
seems to indicate a double —_ —— to — 
bon, the same as is possessed by vapours 
zinc and of m . With few Sasentiona, how- 
ever, the atom volume of every elementary sub- 
stance known in the gaseous state is the same as 
that of hydrogen, or one volume. Also, with a few 
exceptions, not connected with our —— subject, 
the molecular volume, or volume of the combining 
weight of any compound gas, is twice that of an 
atom of hydrogen. 

Our readers will observe that in the modern 
chemical notation the atom of hydrogen is only half 
what it was in the notation employed until a few 
ears ago. This requires O H, instead of O H, as 
the symbol of water. H being still taken as 
the unit, the combining weights of the other bodies 
are twice the former numbers; thus oxygen is 16 
and carbon 12, instead of being 8 and 6. 


The Combustion of Hydrogen. 
= ie a. volume 

drogen 1 x 
r= sma 8 x 7760 = 62080; 1 
Nitrogen 3044 = 62080| 2 
Total ,.. 98.44 1b. spec. heat .2978 
Rise of temperature 5285 deg. 

Applying this method to olefiant 
21,617 heat units per pound. Favre 
obtained 21,600 by experiment. Marsh gives 
ree agen Favre gr eee ree gs i y 23,400. 
Alcohol by rule, gives 13,154; by experiment, 
12,994. Oil of turpentine gives 90,437 by calcula- 
tion ; experiment gave 18,144. 

Taking coal as 80 per cent. carbon and 5 per cent. 
hydrogen, and the rest neutral, as taken by Mr. 
rideaux, the resulting gases, including the net 
amount of air, will be : in 

pda 


From carbon 11.05 x.2360 specific heat =2.615| 11898 
From hydrogen 1.972x.2978 ,, = 687] 8104 


, we get 
Silbermann 


Increase of temperature = uns , £6843 
The products of combustion will leave with an 
increase of temperature equal to about 10 per cent. 
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of this, so that only 13500 will be for 
evaporation. Evaporating from 300 deg. with the 
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away its proportion of heat to waste. 
retically ible — water 

ore only gths of that giv 4 
Prideaux. In practice, with the common doors, some 
boilers evaporate at sea about 101b. of 
pound of steam coal. Eleven pounds is stated to 
the evaporation per pound in some of the steamers 
belonging to Mr. Alfred Holt. While we cannot 
establish this evaporation, as proved to our satisfac- 
tion, we do por se vor hoe = on 
engineering, wi ilers enough to give - 
cient steam without forcing the fires, will probably 
be nearer 10 1b. than 7} 1b. of steam per pound of 
steam coal. 





THE TURKISH EXHIBITION BUILD- 
INGS AT VIENNA. 

THE difference between the Oriental exhi- 
bits to be collected at Vienna next B imc! as com- 
— with those shown at previous exhibitions, will 

that the Vienna collection is to form a true re- 
presentation of actual Oriental life and civilisa- 
tion as they in reality exist at the present time, 
instead of Being sure ofemaate ew luxurious 
Park . aE = modell weed pre 

ey an t ially are ing great 
efforts to be worthily represented at Vienna, and 
the Turkish Government, as well o the aay he of 
Egypt, are sparing no expense to illustrate in the 
most practical manner possible the peculiarities of 
their ive countries in industry, art, commerce, 
and social life. It is nct the object of these countries 
to construct pavilions and kiosks—as they indeed 
exist in the Hast, though only as gorgeous archi- 
tectural structures of ne and luxury—and then 
to fill them like jewellery shops with all kinds of 
rare and costly specimens of Oriental wealth ; but 
the Vienna Exhibition buildings of Turkey and 
Egypt are model edifices, which in design, construc- 
tion, and interior arrangement will represent the 
general style of architecture prevailing in those 
countries, and show their practical advantages for 
SS peel Se. ee imitated else- 
where, 






















this 

gue ee consist of « dwelling-house | ornaments in the shape of So . i 

with bath, a , a café, another large building Particularly beautiful will be, to the horses’ tails with the crescent. The 
which, as ‘‘ Cercle Oriental,” is intended to serve as a plan, the painted windows of this café, which show | Turkish Industrial Exhibition will be so extensive 
sort of casino or club for the Oriental visitors, | that the ks are also masters in this branch of | that five additional intermediate spaces between the 
and, lastly, of a large public fountain. A from|art. The beautiful plastic ornaments are enlivened | pillars had to be assigned to it in the principal 
these buildin i the actual exhibition of Turkish | by variegated but tasteful paintings. Behind the | gallery as well as in the opposite side gallery. 
industrial ucts and manufactures will be located | café, a kaik, one of the fantastic Turkish olas,| The workmen who execute the Turkish buildings 











in the extreme eastern side gallery of the Industrial | will be stationed on the so-called H 1 water.jare not Turks by their nationality, but Greeks, 
rene imate close ‘to the group of| The “Cercle Oriental,” which is being erected on| Armenians, and Bulgarians. They have only three 
i kinds of tools—a peculiar double axe, a short hand 


saw, and a gimlet. But with these simple tools 
they — more work of this particular kind 
sang 90 E artisans : it tren pong yan 
ing their high wages of eight francs per , and 
4 the travelling «.penses, it was femal ad- 
visable to engage thirty-five such workmen to come 
to Vienna to finish the Turkish buildings. 


Palace, 
So. the other side of the Turkish dwelling house, 
The ish dwelling-house, which is the most | facing the Fine Arts building, will be a pretty 
advanced towards completion, is externally a very edifice with a high open staircase. It will be of a 
simple unassuming structure, which does not seem | Oriental character, ed by two pavilions, one 
to bear comparison with the neighbouring edifices, | decorated in the Turkish, the other in the Chinese 
but it is in reality an exact specimen of a dwelling- style. 
house of an opulent Turkish private gentleman, The most important Turkish edifice in an artistic 
who, according to the custom of the country and | point of view, will be the fountain in the centre of 
the people, attaches little importance tothe exterior, | the large garden ground, between the Industrial 
but so much the greater attention to the elegance Palace and the Fine Arts building. The rougher 
and comfort of the rooms in the interior. During | parts of this fountain are all finished, and the work- 
the course of construction certain technical pecu-| men have begun to execute the decorations. This 
liarities of the Turkish style of architecture and fountain will be an exact facsimile of one of the 
mode of construction attracted general attention. | finest and largest monumental buildings of Con- 
The wooden framework has been put together with stantinople, viz., the fountain of Sultan Achmed IIL, 
extraordinary care and almost edantic exactness, | which is situated in the princi square of the 
and the firmness and strength of the comparatively Turkish metropolis, between the Sublime Porte and 
weak beams have been increased by their being placed | the Aja Sophia. The erection of this monument in 
on the narrow side, broadside uppermost. insid e | Vienna is also of historical interest, in so far as it 
and outside the beams are ed with slit deal, | was under Sultan Achmed III. (1703-30), that in 
and the surfaces are thickly plastered with mortar, | consequence of the defeats it suffered, at Peter- 
so as to form hollow walls, which have the ad-| wardein and Belgrade, from the Austrian army 
vantage of giving greater warmth. The flat roofs are under the command of Prince Eugen, of Savoy, 
covered with gutter tiles, which is the usual roofing the mili power of the Osmans ceased to be the 
material in Turkey from the peeen to the lowest | terror of Europe. As a memorial of the association 
hut. The ground plan of the house and the adjoin- | at the Universal Exhibition of Turkish culture with 
ing bath is rather irregular, and little attractive, but | that of the Western world, Achmed III.’s fountain 
it corresponds to the comfortable and convenient | has not been inappropriately chosen, as it was in 
arrangement of the interior rooms, which give the|the reign of this sultan that the introduction of 
form, as it were, to the exterior. The great number | European institutions into the Turkish empire 
of rooms in the ground and the first floor, which | commenced. 
one would hardly expect to find in ‘the building, In its principal forms the fountain has a some- 
considering its smal! external size, are divided into | what heavy and clumsy appearance, which is rather 
the men’s dwelling (Selamik) and the women’s increased by the far projecting flat roof, with the 
dwelling (Haremlik), each of which has its separate | unsightly cones which, however, are favourites 
staircase. The rooms are not large, but there are| with the Turks. The broad surfaces of the walls 
many, which very practically communicate with one | of the four fronts are, however, cleverly concealed 
ae. by the marble ornamentation in relievo by which 
Of the interior decoration, which is intended to be | they are covered, which at the buildings in the Ex- 
rich and elegant, but not extravagant, only specimens | hibition grounds is supplied by plaster casts after 
are seen for the present ; these, however, sufficiently | the original. These relievoes belong to the finest 
indicate what it will be when completed. There are, | specimens of Oriental ornamental work, as well 
first of all, the richly ornamented ceilings in the | from their richness as from their variety of design, 
ntlemen’s and ladies’ rooms. These ceilings are} and the combination of imaginative freedom and 
istinguished by a diversified division of the space, as realistic truthfulness in the execution of the bo- 
well as by the liveliness of the forms and the magni- | tanical forms employed as ornaments. Each of the 
ficent colouring of the ornaments, although the | four fronts is differently decorated, the arrangement 
latter consist only of Turkish letters, the different | of the doors, niches, pillars, consoles, continuously 
parts of which, however, are formed of plants| changing, whilst the sculptures and relievoes have 
and arabesques. ‘The letters from me pas-| not the somewhat monotonous natural colour of 
sages from the Koran, partly ben ictions for|the stone, but are tastefully painted and gilded. 
the Sultan, Harmonising with the ceilings is the | There are, besides, projecting at the four corners, 
lendour of the colours of the glass framework in| round balconies, the high bay windows of which 
e upper = of the windows, whilst the lower| are filled in by gilded bronze trellises. The foun- 
parts, which are at present closed by ordinary Euro- | tain itself is railed off in the interior of the 
pean shutters, will be filled in with wooden  trellis- | building, and people will have to reach their pitchers 
work. Very fine specimens of Turkish decorative art, | and vessels through the sa in the trellis wor’ 
also, are the marble works executed in white stone | in order to fill them. One o the most beautif 
from the Marmora Islands, which are intended for| subjects of the relievo tablets with which the 
ornamenting the rooms in the Haremlik, these con- fountain is ornamented consists of vases with flower 
sisting of cupola-shaped fountains of filigree work, |} bouquets. Nothing can be more natural, and at the 
from which will spring from nine to ten jets of | same time more artistic in style than the large full 
water, and chimneys, also made of white marble, | roses, lilies, pinks, and fruit stems, every leaf and 
the columns and tendril-shaped relievoes giving a| every branch of which is formed with life-like accu- 
very favourable idea of Turkish sculptor work. racy, and produces the impression of a piece of ‘ 
e bath, which is built at the back of the house, ornament executed with the most artistic care. Ferriby, Sutton, and Southcoates, terminates at 
. contains in the ground floor the heating — Between these ornaments runs, as in all Turkish |, close by the new timber pond of the Hull 
and in the first floor two bath rooms, which are| works of art, the fantastic conglomeration of | D Company. The third line leaves No. 1 at 
laid out with white marble, and will be provided letters of Turkish proverbs and sayings. The Hessle, and terminates at the west side of Neptune- 
with very ingenious arrangements for heating by | golden letter forms on a blue ground have likewise | street, about 60 yards north of Humber Bank. The 
hot air and ventilation. an ornamental character, and the sense of these fourth line is a branch, leaving line No. 3 at Swan- 
On the left of the house the bazaar is being ‘Turkish sentences agrees with the object of the land, and forming a junction with the Albert Dock 
erected ; this appears to be only a small structure | building, praising, as they do, the water in the in- | Railway of the Hull Dock Company, at the western 
containing four sale rooms. Yet this bazaar is a| terior, ‘‘ the waves of which surpass the Semsem of |end of the Albert Dock. No. 5 is another branch 
baa Pweg te specimen of the Turkish style of | Mekka and the paradise well Selsebil.” ‘The Koran | from No. 1 at Horkstow, and which terminates by 
bui ling, the extraordinarily flat and compressed | text, ‘ All things live by water,” is frequently re- | junction with the Trent, Ancholme, and Grimsby 
pointed atches, which are built of bricks with par- | peated. Railway at Appleby. No. 6 leaves the line belong- 
ticular skill, form a contrast to the high, small} In the gallery devoted to the products of Turkish | ing to the Manchester, Sheffield, and Lincolnshire, 
pointed windows of the Arabian architectural style. | industry and manufactures, workmen are busily!and other companies, near where it crosses the 






























RAILWAY PROJECTS FOR 1873. 

In the remarks a this subject which appeared 
ina late number we directed attention mainly to those 
schemes which promise to affect the metropolis, and 
to provincial schemes connected more or less 
directly with such of our leading railways as have 
their termini in London. In the present notice we 
pro} to deal with some of the more prominent 
of the many schemes for railway extension in the 
provinces with which the Private Bill Office 
abounds. And first we find the Scarborough and 
Whitby Railway Company going to Parliament for 

wers to construct a line to communicate with the 

orth-Eastern Railway at Scarborough, and the 
Whitby, Redcar, and Middlesbrough Union Railway 
at Whitby. The first portion of the line is to com- 
mence from the termination of the authorised line 
of the Scarborough and Whitby Railway at Scar- 
borough, and to terminate by a junction with the 
North-Eastern Railway at the Scarborough Station 
of that line. The second portion of the scheme is 
an extension of the company’s authorised line from 
its proposed termination at Larpool-lane, to the 
Whitby, Redcar, and Middlesbrough Union Rail- 
way. ‘The junction with this line—which is at 
pest in course of construction—is proposed to 
effected at Ruswarp. The Bala and Festiniog 
Railway is a line which commences by a junction 
with the authorised Corwen and Bala Railway at 
Llangower, and terminates at the Festiniog Station 
of the Festiniog and Blaenau Railway. Besides 
this, it is proposed by the same Bill to continue this 
line on to the Diffwys Station of the Festiniog and 
Blaenau. A third line is also contemplated, and 
which will be on the 1 ft. 1]?in. gauge, and will 
commence by a junction with the Festiniog and 
Blaenau Railway at the Diffwys Station, and will 
terminate about 50 yards to the south of the point 
where the river Bwyryd passes under the road from 
Festiniog to Bettws-y-coed. 
The Hull South and West Junction Railway is 
romoted with the view of constructing lines from 
Fall to the Manchester, Sheffield, and Lincolnshire 
Railway at Brigg, and the Lancashire and York- 
shire Railway at Goole, with branches, as well as 
tramways and a quay in Hull. The scheme com- 
prises seven lengths of railway; the first line 
commencesat the west side of Park-street, Kingston- 
upon-Hull, near Londesborough - street, passes 
through North Ferriby, under the Humber, through 
South Ferriby, Saxby, Elsham, and Broughton, to 
Wrawby, where it terminates by a junction with 
the Manchester, Sheffield, and Lincolnshire Rail- 
way at the Brigg Station. The second line leaves 
the first at Swanland, and passing through North 
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Stainforth and Keadby Canal, and terminates at 
Snaith by s junction with the Lancashire and 
Yorkshire Railway. The seventh and last line 
commences by a junction with the West Riding and 
Grimsby Railway at Barnby-on-Don, and termi- 
nates by a junction with the Lancashire and York- 
shire Railway at Owston. Tramways for the con- 
veyance of goods are proposed to be laid along 
Humber-street, High-street, along the South Bridge, 
and the South Bridge-road, the object being to 
connect the Humber Dock Basin Tramways with 
those of the Victoria Dock Basin. 

The Birkenhead, Chester, and North Wales 
scheme consists of a group of no less than 17 rail- 
ways. The main object of the undertaking is to 
construct a line of railway from Wrexham, com- 
municating with a variety of proposed branches 
from the various collieries and iron works. in that 
and the surrounding districts. The line proceeds 
from Wrexham through Hawarden and crosses the 
Dee by a bridge near Connah’s Quay. It takes a 
diagonal course through the peninsula of Wirral, 
and thence passes through Thornton Hough and 
Woodchurch to Bidston, where it joins the Hoylake 
Railway, and continues to the line of the Mersey 
Docks and Harbour Board on the south of the 
Birkenhead Docks, where it terminates. The scheme 
also comprises a branch railway from Bidston to 
the dock line at Poulton, on the north side of the 
West Float. There is also a line from Chester in 
continuation of the Cheshire Lines new railway be- 
tween Chester and Burton, with a branch from a 
point near the Wirral Water Works pumping station, 
through Prenton, to the authorised station of the 
Mersey Railway in Wilbraham-street, Birkenhead. 
A similar scheme to the foregoing is the North Wales 
and Birkenhead direct line, by which it is proposed 
to continue the Wrexham, Mold, and Connah’s Quay 
Railway from Buckley, crossing the Dee and penin- 
sula of Wirral to Bidston. There it formsa junction 
with the Hoylake Railway, on through Birkenhead, 
under Cleveland-street and Bridge-street, terminat- 
ing between the latter street and Canning-street. 
By this, as well as by the previous scheme, a junc- 
tion is proposed with the dock railways on each 
side of the Great Float. The Hoylake Railway 
Company propose several extensions; the first is a 
continuation of their line so as to connect it with the 
dock railways on both sides of the West Float. They 
further propose branches from Bidston to New 
Brighton and Seacombe, and an extension of their 
line from their terminus at Hoylake through West 
Kirby, Heswell and Neston, to the Hooton and 
Parkgate Branch, belonging to the London and 
North-Western and Great Western Railway Com- 

anies, and to form a junction with the proposed 

sirkenhead, Chester, and North Wales Railway to 
Ness, where it forms a junction with the proposed 
new line from Birkenhead to Chester and Wrexham. 

The Liverpool and North Wales Company pro- 
ee a railway from Birkenhead to the Holywell 

ailway. The proposed line commences by a junc- 
tion with the authorised Mersey Railway at the end 
of Wilbraham-street in the Borough-road, following 
nearly the same course for a short distance under- 
neath Clifton Park-road and Whetstone-lane, pass- 
ing the Tranmere Water Works pumping station, 
thence underneath the road across some fields, 
under Snuch-lane, across Wirral, through Prenton 
and Heswell in the direction of Holywell. The line 
crosses the River Dee by a viaduct 80 ft. above 
high-water level, and ‘which it is proposed to con- 
struct with an opening for the passage of vessels in 
the line of navigation. From the viaduct the line 
ent to the Holywell Railway, with which it 
orms a junction. The Mersey Railway Com 
are promoting a Bill which affects both sides of the 
Mersey. On the Liverpool side they propose a 
railway to commence at the Cheshire faces central 
station in Ranelagh-street, and to terminate near 
Sandhills Station on the Lancashire and Yorkshire 
system. A second line commences by a {junction 
with the company’s authorised line{in Lord-street, 
and terminates by a junction with the proposed line 
in Great Crosshall-street. Another short line is 
proposed to pass under Church-street, between 
Compton House and the Central Railway entrance, 
A third line commences at Great Crosshall-street 
and terminates by a junction with the dock line 
near the Prince’s Basin. A line between Burling- 
ton-street, Vauxhall-road, and the east side of the 
ne Soden and ae from the same point to 

e on graving o ite Sandhills-lane 
complete the works propeasd by the preserit Bill. 
The Mersey Company—who are the promoters of 





the tunnel under the river—propose to construct a 
large railway station at their terminus in Birkenhead 
on the south side of the Borough-road at the end of 
Wilbraham-street. From this station the line is to 
be continued past Saint John’s Church, turning 
under the Borough-road, and pessing under Charing- 
cross and the Grange-road to -lane. Its course 
is- continued thence to-Cannon Hill, under Park- 
road West, emerging north of Claughton village, and 
thence proceeding by open cutting to Corporation- 
road. From that point itis continued eastward and 
westward by two curved lines, the first branch 
forming a junction with the dock railway in Beau- 
fort-road, and the second a junction with the Hoy- 
lake Railway. Another short branch proposed by 
this Bill will connect the authorised line to Green- 
lane with the Birkenhead Dock Extension Line. The 
Liverpool Junction Railway scheme includes two 
lines, one being underground from the Ranelagh- 
street Stationfto Kirkdale; where it will be connected 
with the dock line. The second railway commences 
by a junction with the same line in Stanley-road 
and terminates by a junction with the Lancashire 
and Yorkshire Railway at Bootle-lane. 

From what we have stated, it will be seen that 
there are a large number of applications to Parlia- 
ment for Bills directly affecting Live 1 and 
Birkenhead. ‘These Bills number no less than 
sixteen, they are all of an important character. 
They also include Bills for dock and harbour works, 
the most important of which is that — by 
the Mersey Docks and Harbour Board for an exten- 
sion of their dock system. By it the Board contem- 
plate the construction of twelve new docks which, 
if carried out, will involve extensive alterations to 
some of the existing docks. The Mersey Dock and 
Harbour Board also propose to obtain an Act to con- 
firm the agreement made with the London and 
North-Western Company, and the Great Western 
Company, in 1866, to construct a me stage 
opposite the river wall between the Morpeth Dock 
entrance and the mouth of the low-water basin. 
The Manchester Docks and Railways at Liverpool 
scheme embraced the construction of docks and 
branch railways at the south end of the town. The 
site of the pro docks lies to the south of the 
Herculanenm Dock, and the railway scheme includes 
communication with the Liverpool and Garston 
and the new Manchester lines. Another im nt 
undertaking is the construction of works by the Hale 
Head and Widnes Canal Dock and Railway Com- 
pany, the nature of which is indicated by the title 
of the company. In our previous notice, we re- 
ferred to the circumstance that the London and 
North-Western Railway Company were applying 
for powers to enlarge their Lime-street station, at 
Liverpool. The extent of the proposed enlarge- 
ment may be gathered from the fact that the com- 
pany propose to absorb Gloucester-street and the 
intervening property as far Skelhorne-street, and 
also to take the property in the rear as far as St. 
Vincent-street. Should the company obtain their 
Act, the mouth of the tunnel will be considerably 
widened, so as to afford additional siding room, 
which is very much wanted. The covered foot- 
bridge between Gloucester - street and Hotham- 
street will be removed, and by this the effect of 
the large span of the station roof will be heightened, 
besides which—and this is more important sti]l— 
the working of the trains will be greatly facilitated. 

To attempt to describe, even in outline, the re- 
mainder of the Bills for the Session 1873, would be 
impossible within the limits of the present article, 
whilst to merely enumerate them would serve no 
practical end. e shall therefore, in conclusion, 


y | simply indicate a few more of the proposed works, 


se to see wt as - those to which we 
ave more full e , as the through 
Parliament. There are then mA ve Bills for -_ 
ways in Scotland, and six for works of the miscel- 
laneous class. For Ireland there are thirteen rail- 
way Bills, and four of the miscellaneous class, be- 
sides which there are three tramway Bills, one of 
which is for Belfast and the other for Dublin. The 
ier Bills for England include Boston, Dungeness, 
roadstairs, Bouldnor, Felixstow, Filey, Fish 
and Newlyn ; whilst amongst other places for which 
harbour pr ty on are proposed are Bristol, 
Cornwall, Neath, Dover, Irvine, Pagham, Peter- 
head, Swansea, Newlyn, and Sandhaven, These, 
and a number of others, afford promise of work, 
first for the Standing Order i then, with 
some deductions, for the legi and finally, 
with still further diminution, for members of our 
own profession. 





VIENNA UNIVERSAL EXHIBITION, 1873. 
tariffs of prices have been communicated 
Baron de and are 


in dupli sent be for- 
in duplicate) may be et teed! oy be 


Order of Her Maj Commissioners, 
December, 1872. Secretary. 
Estimates of Pri Woodwork, Pile- > 
of Prices for a hy Driving, §e., 


to see them 
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Pruzs—1 klafter (=6 ft.. English) long, 
8 in. to 9 in, diameter (round) 
do. 6 in.x< 6 in. ... ton 
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Boarpine—1 square oe (=86 square 
do. I} in. thick ... 


do. pa ie one 
do. . ” 
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Signed) Apotru Dietz, 
¢ City Master 


y ter, 
Rossau, 17, beara 
Vienna. 
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(Si ) ‘Anz-SENBORN, 

Vienna, November, 1872. General Manager. 

Prices tendered by the Contractor of the Austrian Imperial 
Commission for Foundations, §c. 


Prices. 





Object. 











One square klafter (36 square feet 
English) —— paving in 


mortar, comp es ove 
One cubic klafter of excavation to} 


the depth of 6 ft., includin 
strutting, but witheus souaveal 
. the earth + eee bas 
3 itional price for excavating! 
below 6 ne per cubie klafter ... 
4 |For levelling the excavated earth, 
an addition of 75 kreutzers) 
(1s. 6d.) per cubic klafter. 
For excavating in water, double} 
the prices as for Nos. 2 and 3. 
Concrete (beton) made of one part 
Kufsteiner hydraulic lime, two 
parts broken vel, and three 
parts coarse ube sand, in- 
cluding all labour, materials, 
and implements, as well as 
strutting the excavation, per 
cubic klafter ... oot iad 
Removal of earth from the place 
of excavation to a distance of 
30 klafters vay ft. English), 


ft., i 
terials, and i eye as well 
as strutting of the excavation, 
but without plastering the face 
of the work, per cubic klafter 



































The United States Revenue Service.—The United States 
revenue service, according to the last report, recently com- 
sere employs 27 steam vessels, 8 ‘sailing vessels, and 

launches. To prevent smuggling along the Canadian 
frontier, on the line of the Great Lakes, there are four 
steamers stationed, the expenses of the service for the year 
ending June 30, 1872, amounted to 930,250 dols.; 24,932 
vessels were boarded and examined, and 1594 were seized for 
violations of the revenue laws. 


Kanawba Coal.—Parties operating mines on the Kanawba 
and New Rivers in Virginia have been making contracts for 
the tion of large amounts of coal over the Chesa- 
peake and Ohio Railroad in both directions. It is expected 
that there will be a large demand for the Kanawba cannel 
coal for gas purposes and for use in grates, and considerable 
quantities are awaiting transportation over the Chesapeake 
and Ohio line.. 

Russian Fortifications.—Fresh additions are being made 
to the fortifications of Brest Litoosk, the easternmost 
fortress of the foremost “Polish Quadrilateral.” The total 
cost of its defences, which are to be rope by the com- 
mencement of 1876, is estimated at 1,503,000 roubles (about 
200,0007.) 

The French Iron Trade.—Prices in the French iron trade 
are still pretty well maintained. Rails continue in consider- 
able demand. For plates, which are very scarce, the current 
quotation is 197, 4s. to 202. per ton. Rolled coke-made iron 
has brought 14/. to 14/. 8s. per ton, and machine iron has 
made 17/. 4s. per ton. There are great floods in some of the 
French industrial districts. 

The American Iron Trade—In Missouri, Alabama, and 
Pennsylvania new furnaces are being built, while those in 
operation are taxed fo their fullest capacity. The rebuilding 
of the burnt portion of Boston will still increase the 
demand for iron, as iron will probably be extensively used 
for house fronts. 

The Belgian Coal Trade.—A fall in prices is as 
imminent by the Belgian coal trade, but at present seer 
have not undergone any very material variation. of the 
coal-mining companies in the Liege basin has come upon a 
seam fan 40 in. thick. This is a circumstance, of course, 
of some importance to the local coal-mining interest. 


South Italian Railway.—The traffic of the South Italian 
Railway em oo A conti to i greatly, thanks to 
the opening of the Mont Cenis Tunnel. In the 44 weeks 
ending November 3rd this year, the aggregate receipts were 
618,7011., as compared with 508,762/. in the correspondin 

iod of 1871, showing an increase this year of 100,939 
last weekly return issued showed a seven days’ revenue 


of 18,1827. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.— The warrant market con- 
tinued very firm all last week, and on Thursday and Friday 
a large business was done at about 105s. On Monday it 
opened with some excitement, and transactions were very 
numerous from 112s. 6d. to 109s. bape | there was again 
an extensive business done from 108s. 6d. to 110s. cash, 
closing buyers 110s. cash, and 110s. 6d. one month, with 
sellers at 6d. per ton higher. The demand, considering the 
season of the year, is very good, and the makers are very un- 
willing to meet buyers on account of the scarcity of iron, and 
the agitation now going on in the mining districts. Quota- 
tions for special brands are necessarily very irregular. The 
uotation for Gartsherrie, Calder, and » No. 1, is 
30s.; Coltness, Langloan, and one or two others, are not 
quoted. Last weck’s shiprhents were again rR, bein 
16,241 tons as against 14,009 tons in the corresponding wee 
last year. The deliveries from the warrant stores are like- 
wise at present very large—from 1000 to 1200 tons per day. 
To-day’s market has been strong, with business done up to 
111s. cash, at which sellers remained, buyers 110s, 9d. 


State of the Scotch Blast Furnaces.—Owing to the short 
supply of coal and ironstone, which is at the command of 
several of the iron-making firms, there praee eeeay ened 
output. Carnbroe furnaces, six in number, are all ped 
down ; Chapelhall, Langloan, Portland, and other works are 
also either wholly or partially inoperative through want of 

materials. A deal of anxiety is being felt in conse- 
quence of this condition of things, both on the ae of the 
trade, and on the part of consumers, whem! ined fully 20s. 
per ton higher than it was two or three ago. 
Ship Launches.—The launches that have already taken 
place this week onthe Clyde are unusually numerous. Nofewer 
~ than five vessels were launched y 'y in addition to one 
launched on Monday. ‘The largest of them is a screw 
steamer of 4200 tons and 600 horse powor nominal, 
Ider and Co. for the Liverpool and 


Valparaiso service of the Pacific Steam Navigation Com- | +), 


pany. Another is a vessel of 2260 tons for the Anchor line. 


Contracts Boilers, Engines, §e.— ¢ contracts 
have lately closed phe well-known ‘firms for 
steam boilers, engines, &c. The following may be mentioned : 
Mr. William Wilson, Lilybank Boiler Works, Glasgow, has 
contracted to oe Acco to the new works erecting by 
the Howe Sewin ine Company, to the new Tradeston 

Mesure. Eidtayen, Bousfield, and Co.’s new 








favourable state of the 
pushed on at the site of the Ps 
every preparation is bei le for going on with the con- 
struction of the dam. is is the first work, and is formed 
1 iremadags yg Foy excavated matter on the foreshore for a 


distance 
Wharf. This, when completed, will allow of the construction 
of the quay wall. The stage for the construction of the base- 
molt po ite rs is in course of erection. The portion 

on 
cow hampered with pieces of timber, 
and fragmentary contractors’ tramways for the removal of 
the excavated matter to the foreshore. The graving dock on 
the south side of the river is fast approaching completion, 
while the Stobcross Branch Railway is also in a sati 
state. Works have been opened out from Maryhill to the 
terminus at the proposed so that the whole length is 
in course of construction. It is tha i i 
be open for traffic before the.close of next year. 


P New Dock at Ayr.—At the last meeting of the 
aye lane Trustees a report from Mr. Meek, C.E., on the 
proposed new dock, was read. It was stated that the site 
selected was the very best that could be had at the harbour, 
and held out various advantages. The size of the dock was 
recommended to be 54 acres, and the estimated cost was 
120,0002. The was i very satisfactory, and it 
was agreed that the plan produced should be sent to Mr. 
Baird of Cambusdoon for his consideration. It was agreed 
that in aah new Harbour Bill an additional trustee 
should be added to represent the owners ard ratepayers. It 
was stated that the revenue of the harbour last year was up- 
wards of 6000/., which was the largest ever obtained, and that 
the debt had been reduced during the year by 13001. 


Rice Machinery.—We should have stated last week the 
35007. worth of rice machinery, which we mentioned as 
having jest been shipped for Akyab, was constructed by 
Messrs. J. and T. Dale, of Kirkaldy. Messrs. Dale have now 
orders in hand for much larger sets of such machinery. 


NOTES FROM SOUTH YORKSHIRE. 
Suerrretp, Wednesday. 

Affairs of Joseph Peace and Co. (Limited), Sheffield.—A 
meeting of the shareholders in this —— , carryin § on 
business at Merchant Works, Neepsend, hefiteld, was held 
on Monday, when it was resolved to wind up the company 
under inspection. On Tuesday an adjourned meeting of 
creditors was held in the Cutlers’ Hall, Sheffield, when it was 
stated that a new company was in course of formation with 
the objects of taking to the concern, and paying off the 
creditors to the extent of 12s. 6d..or 15s. in the pound. 


The Price of Coke at Sheffield.—In consequence of the 
decision of the Coke Association, last week, not to reduce the 
price of coke, a meeting of the Sheffield Steel Manufacturers’ 
Association was held on Monday in the Cutler’s Hall. After 
some discussion it was determined to postpone definite action 
until a future meeting, to take place in January. 


A New Field of Ironstone.—It is stated that a company 
is in course of formation having for its object the develop- 
ment of an extensive field of ironstone near Id. The 

ield of iron is said to be good, and the ity excellent. 
Fumeoss for smelting pu will in all probability be 
erected on the north side of the railway, between Dronfield 
and Coal Aston. 


New Goods Station at Leeds.—It will be remembered that 
the extensive goods station of the North-Eastern Railway 
Company at Leeds was destroyed by fire some time since. 
Large sheds have now been erected on the same site, in which 
the traffic is conducted, and new warehouses of large dimen- 
sions and commodious construction are, it is understood, in- 
tended to be put in hand as soon as possible. In the interim 
a good deal of inconvenience has been experienced by all 
parties. 

Building in Leeds.—A report just issued by the Leeds 
borough surveyor, Mr. A. M. Fowler, shows that during the 
year 1872 no less,than 328 jae for warehouses, sheds and 
workshops were submitted for the approval of the Buildi 
Committee of the Leeds Town Council. Of that number 4 
were rejected. 

Progress at Bowling and New Leeds—An extensive 
worsted a and me 3 and yepene aie latel _ built 
at Quarry , near Leeds, by Messrs. i y are 
fitted up with’ the most mobeen appliances in the way of 
machinery. At Bowling the well-known Bowling Iron Com- 
pany are still engaged in remodelling, reconstructing, and 
enlarging their already very extensive works; are 
adopting every possible means for sustaining and increasing 
their high reputation for,boiler plates, iron, and other arti 
Amongst improvements an int icating rail- 
way, lifts, and improved machinery are Wad gen The 
Bradford water supply has been improved in high level 
surface so as to give an increased pressure in many parts of 

town. 


New Railway Station at Hunslet.—The Midland Railway 











Com; who have devoted a good deal of energy 
og tie Welibeg of naw stelioen ah thelr spatinm, oe aboot to 
erect a new station and other at Hunslet, Leeds, 


where the passenger and other traffic is generally heavy. 
New Reservoirs at the Bradfield Valley.—The Sheffield 


which the constructor, Mr. Hunter, has to work | yards 
dismounted lorries, 


articles. | P' 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
. MippiesBroven, Wednesday. 

The Oleveland Iron Market.—Yesterday the attendance 
on ’ 
tone of the market was again firmer. Within the few 
days a fair amount of iron has hands. isa 
wider range in prices than usual, but the general quotation 
for No. 8 pig iron is 100s. per ton. It is undeniable, how- 
ever, that this quality of iron is sold at considerably less than 
this figure. T is a growing feeling that unless some 

crisis should overtake the nation, the iron trade 
will continue in a p i of next 
recat ona PY gad ‘pale ‘teyond Wobes a belief that the 
igh prices could not ebruary next, but the 
fact of buyers having been so eee Soon ener ee 
tended to Fox stage gets) wires ly sound state. There 
are still complaints of the want trucks on the North- 
Railway. It seems that the railway com- 
pany should allow any room for complaints of this kind from 
a district where they are deriving the bulk of their revenue. 
In the finished iron trade there is ing new. Manufac- 
turers, however, are grumbling about the high prices of pig 
iron. 

The Coal and Coke Trades.—The reports in different parts 
of the country to the effect that fuel is falling in price 
certainly do not apply to the Cleyeland district. The demand 
for all kinds of fuel ie far in excess of the power of supply, 
and the highest prices are readily paid so long as cual al 
coke can be obtained re, ly. Small coals are now sold at 
13s. 6d. per ton. Coke is 37s. 6d. and 40s. per ton. Many 
of the coal agents refuse to contract for less than a year. 
Heaps of small coal at the various collieries in South 
el which used to be looked upon as rubbish of no 
value, have recently been sold for thousands of pounds. 
oinee eso of —— Miners.—Nothing a has 

P respecting “ pairing” system. miners 
who gave their notices at Messrs. Bolckow, Vaughan, and 
Co.’s mines, Eston, will leave on Saturday, and as far as is 
known at present, will not resume work unless on the “ pair- 
ing” system. The masters are as fully determined as ever 
not to allow the introduction of such a system, which would, 
as has already been stated by us, reduce the output of iron- 
stone to half the quantity now produced. Under the exist- 
ing m of working the yield is not nearly so as it 
ought to be, and to help to make up the deficiency of Cleve- 
land ironstone, ore is imported be Northampton and 
Westmoreland. 

B in-Furness.— Trade generall 
district is ageedagrie gay “cele seminar ce « apepndeeg 
firm at 18s. to 22s. per ton. The mines are working regu- 
larly, and the yield is satisfactory. Large 
nerative rates have recently been secured by several mine 
owners, and they will be kept busy over the whole of next 
year. 

The Piers and River Works on the Tyne.—At the last 


ing of the e Commissioners, the resident 
reported that during the four weeks a total of 199,866 tons 
and 4633 


4880 cubic At the bridge linders at 
the north pier were sunk into the rock, and with con- 
crete. Mr. Ore, the able engineer, that he had 





Water Works Company are pushing on with the construc- 





new storage reservoirs at Dam 


and 

withithe North-Eastern Riverside Railway. The moorings 
ee isan it ae as as eee Ga 

ps. he heady fA Gorgzacns foe Ags a 
a proposed site for swinging when adjusting com- 
® The report was agreed to. Since then, the gale on 
Tuesday has driven vessels up againg the works in progress 
at the North Pier, at the mouth of the Tyne, and caused con- 
sider rable damage. 
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RAILWAYS IN PERU. 
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Wes reprint the following extract from an interesting letter 
recently published in the Chicago Railroad Gazette, upon 
the railways now in course of construction by Mr. Meiggs in 
Peru. The writer occupies the position of divisional engineer 
upon the railway. 


“For the first 30 miles of the Callao, Lima, and Oroya | ( 


Railroad, the grades do not exceed —— Then t 
3 and 4 per cent. grades commence. Curves are limited to 
120 metres (about 400 ft.) radius, and to 4 per cent. 
(about 211 ft. to a mile). On curves of minimum radius the 
grades are limited to 3 per cent. For a 4ft. $tin. gauge this 
makes sharp turning and heavy climbing. 

“ The original surveys and studies of the road, on which 
the contract was taken, were made by a Peruvian engineer, 
4 uate of the Central School of Paris, and some portions 
of his project would hang a man before a jury of practical 
men. For inst » & projected bridge, 800 ft. long, on a 3 
per cent. je, and 120 metres radius, that could be easily 
and cheaply avoided by putting in a ‘ W’ on the side of the 
mountain. Another portion of his projected line would have 
required a bridge on same grade and radius, 540 ft. high! ! 
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“One bridge now being put up by the Baltimore Bridge 
Works at Agua de Verrugas is 262 ft. high at central pier, 
all wrought iron. This is at the locality where the Oroya 
=— a the ‘ pias nc ay! ae most agen «Se e 
ast n: isa very iar disease, being a ing out 
over the body of a kind of pee Ting very peo in 
appearance, but not dangerous the boils fail to come 
out. When they break internally, as they sometimes do, 
they are fatal. 5 miles of that section which is now 
about finished is almost a Sr mady 8g Men have died there 
by the thousand. Mr. Meiggs a ae no efforts nor 
money to discover the cause and y of the disease, but 
it is as much a mystery as ever. He has been exceedingly 
liberal in providing hospitals and attendance for the sick. 

“ The Komacter of the country through which the road 
passes cannot be conceived of—much less described—without 
h wing been over it. The et gene are have seen that 

ives one any idea of it is in Von Tschudi’s “ Travels in 

‘eru,” 1888 to 1842, A. 8. Barnes and Co., New York. In 
his trip up the Rimac, he describes the country quite well. 
Very much of the line cannot be passed over by a biped until 
the road is made. He would need wings to doit. I have 
seen natural slopes of loose material, principally rock, about 
1000 ft. high. To make an excavation in this, or to build an 
embankment upon it, is tremendous to think of. The summit 
tunnel, which is now under way, is about 15,200 ft. above 
the sea. On the Arequipa Railway, which is now completed 
to a height of 10,000 or 12,000 ft., the experience is that it is 
easier making steam at that height than at sea level, although 
combustion is not so perfect. curious item is, that at 
summit tunnel the workmen cannot cook beans in an open 
vessel, the boiling point not being hot enough. 

** Enclosed I send you sketches of the line as now built at 
San Bartolome, Surco, and the Parac, so as to get the neces- 
sary height. They are not first-class “air lines,” as you will 
see. The sketches are entirely from memory, and are only 
to illustrate a fact, without any pretension to correctness of 
plotting. Of course it is in such a country to 


necessary 
ion all ground that will probably be occupied by the | the 


cross-section 
line. Some of the maps, with contour lines at 1 and 6 metres 
differences or heights, are very extensive and elaborate, and 
location has to be carefully studied on them before trying it 
on the ground. 

“ At first, a curious feature to me was the extensive use 
made of mules for trans i E ing used on the 


line beyond the end of the track has to be on mules— | i 












lumber for camps, isions, furniture, tools and machinery, SAFETY VALVES. 

coal, &e. ; and much of the “a lies through that are To tue Eprrorn ov Exeivesrine. 

“ ticklish” to a new comer. (T is no timber on the west | Srz,—I herewith ually leave to give you an in- 
side of the Andes, nor for 50 miles or more on the east side.) a contest in a 7 te oe 






caused by the high elevation, resembling i iply the pressure 

the view from the summit and the feeling that comes over which the gauge registers above the load on the safety valve 

one is something that cannot be described. — the pressure which meets are eee ae e 
“* All the railroad ps Leer Fp up here returns to its seat,and by time which elapses 

come from i 





and at Callao are of iron. buildings and the ing and closing of the val ivide - 
England, ties from Oregon, end rolling stock from the United | bastiin of Soak ‘fhe Chive which ives ton Incot wurcbes os 
States. Gilbert, Bush, and Co., of Troy, build the cars; | units as a quotient to be the most efficient valve. The loser 
Baldwin and Rogers the engines. : to pay the costs of both valves and their application to the 
“TI have felt —_ oe shock of earthquake ; it occurred . After what have written on this subject, I feel 
about ten days ago. Every week or two I notice a small one, = aati ineh, t wegh onb Gar 6. eek ob “dele” ot 
but not severe enough to give one a good rocking.” “ honour,” but will leave that in your hands. 
— iti ingen ea 
¥ ly quoted some experiments made cFarlane 
oo, ee tans SESS. y, cad published oh lntgth tn the Mousleal Mayosiec ter 
SIEREEING. July last, and you have extolled both that article and the 
Siz,—I Rezo had ono af shame games: st wack oh: Sip writer thereof. I am not aequainted with the writer, but I 
Broadoak Colliery for about two years. It is a 40in. cylin- have heard several eminent engineers high! : 
A On ee ake de ote en and I wish it to be understood that I do not a word 
700 verti i with «pe ure of 80. Bis pl 1d , Eb a foun plist ef stows bat Ele ecngennnn atid 
a drift about 240 y from bottom i in- i 
tended it to har Urown the water to the aunace 144 yards | ial twentyasoquars foo of agente, tows Sor pase 
vertical, and it did so with perfect ease, but the concussion of four Sin diemater re blow off at 51 Ib. 
the water at the elbow shook the joints of the water pipes, | ¢5 the inch. J yeep Se peagpgnns She the stokers 
and made them leaky ; so now it is only throwing the water were est to work to fize up, all egress of steam being shut off 
to the bottom of the shaft, a lift of 126 ft. vertical, which it except by the safety valves. In ten minutes the pressure had 
will do with a steam pressure of 165 or 16lb. The cost of risen, I believe, 124 1b. above the load of 51 of 
maintenance, so far, has been next to nothing. It is not one | 5341p, and with this evidently rising F the engine had 
of the Hsyward-Tyler “ universal” pumps. I understood | to be ‘set agoing in order to reduce pressure aaaiee 
from them that it was the first of the pattern they had made, | knowing how much higher it, would have gone. “Those four 
a ——— . safety vaiven wernt abl to wary vay the team generated 
am, Sir, your obedien' mage | 1 ae. dean by grmave fost of guile, and, 166 wale aie oe end of 
Swansea, December 17, 1872. had not gut toon area of safety valves. nae 
i I 
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PUMPING ENGINES. one Soe rere an eoee vg Fovarpae 
To rue Eprror or Excinsenina. de mem rad 4 

Sin,—By a slip of the pen in my letter of the 10th inst., I 

have given a wrong description of the class of engine, com- 

pared with the direct acting non-expansive Prag ok an Manchester, Dec. 16, 1872. 
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you, therefore, kindly allow me to state We publish Mr. Adams’s letter; but ust inf 
‘rotary, retinas ~~ aed “an ee that” our business is not that Pye 
’ valves compete with those of sanguine 
‘ : Witiam Oxrorp. patentees. “contemporary, The Engineer, however, in 
4, Peveril street, ay | eee 5.W., which Mr. Adams’s former letters on safety valves appeared, 
December 16, . has designed a valve and set it before the public as a model ; 
Ps if Mr. Atree cones I dareninns dandege | Strand, it 
Rattwars 1s Nova Scorta.—The flourishing ports of St. | ™*Y. accepted. In making these remarks we by no means 
John, New Brunswick, and Halifax, Nova Bestia, have at | desire to depreciate Mr. Adams's valve, which we believe acts 
forms a portion of the In ial Railway, the construc- others the competition now open under the auspices of the 
tion of which was undertaken by the Government of the | °ditor of the Nautical M affords him every oppor- 

Dominion of Canada. tunity of doing so.—Ep. E. 
















i and of steam navigation on the Amazon, the importance of 
contractors, Phel is this coal di can be estimated. 
carried on Gloswvale 4S sation ont, and'tte lina’ hes Tost eee ae am 
“located” as far as Verona, upwards of 20 Tas InreRNationalL Barpex.—The International Bridge 
- ane eS rem, en ee 
ew Zeatanp Rattwars.— 
fo Se erence taen ae ere 





— ond ot Dateey ts he pares OS eee of late. Radek germ cr oy 
ew 5 i 




















Dec. 20; 1872.] ; 
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THE NORTH SEA SHIP CANAL. 

; (Continued from page 405.) 
' Tae reasons have already been stated which led to the 
adoption of the normal water level in the canal, and it has 
been mentioned that the sluices for drainage are not of 
it capacity during periods of extreme high water, 
that the construction of a special pumping station be- 
necessary for that purpose. From observations upon 
the quantity of water coming into the Y, it was found 
necessary to have sufficient power to raise 1100 cubic 
feet per second. The maximum amount of power being 

seldom required, the pumping station has been con- 
structed in three different parts, each of which can be 
worked independently of the other. 


4 


§ 





As shown in the annexed sketch, Fig. 17, three sluice 
chambers, each 14.7 ft. wide, are placed side by side, and 
are closed towards the outside each by two pairs of gates, 
whilst they are provided at the inner side with tail gates, 
the cills of these being 12.3 ft. below A. P. Ineach of the 
sluice chambers is placed a horizontal turbine, which is 
driven by an engine of 75 nominal horse power placed 
directly above it, the horizontal crankshaft transferring its 
motion direct to the vertical shaft of the turbine. The 
three engines, as shown in the sketch, are placed in one 
chamber 80 ft. long and 387 ft. wide, in connexion with the 
boiler house, 75 ft. long and 44 ft. wide. The chimney is 
106 ft. high, and it stands isolated from the boiler house 
exactly in the centre line of the large intercepting dam. 
The engine and boiler house being placed above the lock 
chambers, which had to be arched over to carry them, the 
whole eonstruction has been concentrated in a compara- 
tively small space, an advantage of some importance, 
especially in consideration of the very expensive foundations; 
but nevertheless it will be a continual disadvantege in 
working the pumps, as considerable loss may take place on 
account of the great length of the locks, (127.92 ft.), com- 
pared with the proportionately small section in the admis- 
sion and discharge canals to and from the pumps. 

Steam is generated in eight boilers, each 25.9 ft. long, and 
8.39 ft. diameter, with two inside flues 2.4 ft. wide at the 
front, and 2ft. wide at the back. The steam at 52 Ib. 
pressure passes from all boilers into a common receiver, 
whence each cylinder is supplied by branch pipes. The 
vertical cylinders, 30 in. in diameter, and the same stroke, 
are worked expansively, the steam being cut off at one 
quarter of the stroke. e air pumps, which, like the feed 
pumps, are driven by a beam off the parallel motion of 





pipe, and is surrounded in the 
with stuffing-box at the top. The weight of this shaf: 
is carried by two bearings, 
rectly over the stuffing-box, and the other immediately 
below the upper conical wheel, and both are supported by 


that of the pump, 
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The whole of the pumping station was designed and exe- 
ne en ee ey 





and coloured labour in Virgini 


Pre Inow 1x Viners1a.—Having in view the cheapness of 
and charcoal fuel, 
Professor T. 8, Ri 


SOOTOH RAILWAY PROJECTS FOR NEXT 


has been felt any time for the last half century. It is 
promoted in the interests of the North British Railway 
Company by persons who are more or less of 


Queensferry on the Forth, bridging that river by way of the 
island of Inch ar ] a continuation of the line to Dun- 
fermline and InvefKeithing, in Fifeshire. There is also to 
be a connexion with the North British system from Inver- 


proposed bridge is designed by Mr. Bouch, C.E., and in 
an engineering point of view it will rank side by side with 
the great bridge now in course of construction across the 
Tay at Dundee. Each of these may be deemed the comple- 
ment of the other. 

The North British Railway Company have several 
schemes of their own, the realisation of which they deem to 
be necessary in order to maintain their influence in what 
they deem their own proper spheres. One of these is a 
branch from their Glasgow and Coatbridge line, near 
Shettleston, through the rich mineral districts of Bothwell, 
Hamilton, and Quarter. There are also several proposed 
branch lines in the neighbourhood of Broxburn, Addiewell 
(West Calder), &c., a district which is so prominently 
identified with the mineral oil trade. But probably the 
most important North British scheme is one which aims at 
an extension of the company’s system from their Stobcross 
or Harbour line, now in course of construction, almost into 
the heart of the city of Glasgow, to Bothwell-street, where 
they propose to erect a large passenger station for the ac- 
commodation of their Lochlomond, Helensburgh, and coast 
traffic. Should this scheme succeed great relief will be 
afforded at the Queen-street Station, which will then be 
devoted almost exclusively to the Edinburgh, East Coast, 
and North traffic. Great extensions are aimed at in con- 
nexion with the College Station, where there is now a large 
mineral traffic, and where the North British passenger 
traffic with Coatbridge, Airdrie, Bathgate, &c., obtains 
accommodation. Jointly with the Glasgow and South- 
Western Railway Company, the North British Railway 
Company ask powers for completing the Glasgow City 
Union Railway between Sighthill and Bellgrove Stations, 
and certain extensions of the Carlisle Station are proposed. 

An independent company solicit powers to construct, in 
connexion with the North British system, a line through an 
important mineral district lying chiefly in Dumbartonshire 
and Stirlingshire, the said line commencing near the Mary- 
hill Station of the Helensburgh Railway (North British), 
and passing through Maryhill, Cadder, New Kilpatrick, 
Baldernéck, Campsie, and Kilsyth, and then joining the 
Edinburgh and Glasgow line of the North British system. 
This is to be called the Kelvin Valley Railway. 

The Caledonian Railway Company have also numerous 
projects in hand, no fewer, indeed, than seventeen in all. 
Perhaps the most startling is one which aims at a bridge- 
for crossing the Clyde at Glasgow Harbour, in connexion. 
with the south-side lines of the Caledonian system, and a 


Z| great central station on the north side of the Clyde, in the- 
_| vicinity of Gordon-street. Another Caledonian scheme is 


the construction of a line from the main line between Car- 
lisle and Edinburgh, near Cobbinshaw, proceeding right. 
through the heart of the important mineral oil district 
formerly referred to, touching West Calder, Whitburn, 
Li Bathgate, and Falkirk, and joining the com- 
pany’s Scottish Central system- near Larbert. There are 
several branches and extensions more or less connected with 
the mineral traffic of Lanarkshire, and to effect junctions 
with the company’s Motherwell and Cleland branches ; one 
passing into the parish of Bothwell, where there is an almost 
virgin coalfield, and in connexion with which there is a 
large passenger traffic; one joining the Wemyss Bay line 
with Gourock, with the view of developing the coast traffic; 
and one extending the Carmyllie branch of the Dundee 
and Arbroath Railway. In conjunction with the Solway 
Junction Railway Company, it is proposed by the Cale-~ 
donian Railway Company to acquire that portion of the 
Solway Junction Railway which lies north of the Solway, 
between Annan and the Kirtlebridge junction of the Cale- 
donian Railway. 4 

Not the least important point in connexion with the 
Glasgow and South-Western Railway Company’s projects 
is the amalgamation with the Midland Railway Company. 








presses hi 
numerous points at from 18 


Like the North British and the Caledonian Railway Com- 














The Glasgow and South-Western Railway Company 
have several projects of their own in Ayrsitire, but the 
principal schemes in that county, twoin number, are pro- 
moted by independent companies. One of the latter is a 
proposal to construct a line from the Beith branch of the 
Glasgow and Kilmarnock joint line to Ardrossan, with 
branches to the Glasgow and Sonth-Western Railway near 
Kilwinning, and to the harbour of Ardrossan, as also to con- 
struct a new pier and lines of rails at that harbour, as well 
as to widen and improve the existing northernmost break- 
water there. This will be known as the Ardrossan Direct 
Railway. The other is a proposal to construct a railway 
between Stewarton and Irvine, both in Ayrshire, the latter 
being a most important seaport, the traffic of which is 
rapidly on the increase, as also the manufacturing industry 
of the district immediately surrounding the town. On 
the part of the Glasgow and South-Western Railway Com- 
pany, it is intended to apply for power to connect their 
Ardrossan line with the important district of West Kilbride, 
and thereby to bring that place within easy reach of 
Glasgow and other important towns in the West of Scot- 
land, 

From the foregoing remarks it will be observed that 
almost all the projects referred to are connected with that 
part of Scotland which lies south of the Forth. There are 
practically no new railway schemes in the north of Scotland. 
In two or three instances the Scotch railway schemes aim 
at securing an extension of the time for the execution of 
works already legalised by Parliament. 

In addition to the railways proper, there are other en- 
gineering projects devised for the consideration of Parlia- 
mentary Committees next Session. We may briefly devote 
attention to a few of these. 

Tramway schemes are not so numerous as they were a 
Session or two ago; indeed there are only two that call for 
any notice at our hands. First, there is the application by 
the Vale of Clyde Tramways Company, already incorpo- 
rated, for power to work their tramways by means of loco- 
motive or other mechanical power instead of by horse 
power; and there is an application from the Edinburgh 
Tramways Company for powers of a similar kind, as well 
as for an extension of time for completing the authorised 
works. The proposal to employ steam power on the Edin- 
burgh street tramways has already excited very strong ob- 
jections from a certain section of the public who are opposed 
to all radical innovations; but the time does not seem to 
be very far distant when tramway and ordinary omnibus 


traffic will call in the aid of the “steam horse.” Of course | i 


engineers must first successfully put the “ bit in his mouth,” 
in order to keep him under control, and leave his neighbours 
undisturbed. 

In the department of dock and harbour works there are 
at least two Bills to call for a passing notice. The Clyde 
Navigation Trustees ask for powers to construct a graving 
dock parallel to the dock now in progress at Govan, the 
same to be 20 ft. on the cill, and 575 ft. long, with all the 
necessary appurtenances; and in addition for the construc- 
tion of wharfs and river walls, the alteration of streets, ex- 
tension of Springfield quay, and other works. Power is 
also asked on the part of the Earl of Dunmore, or an in- 
corporated company, for the construction of a wet dock, 
about 15 acres in extent, at South Alloa, on the Forth. 

Two schemes—one at Dundee, and the other at Leith— 
have been projected for the formation of two Hydraulic 
Power Companies, similar to the one granted for Hull last 
Session. These companies are to be formed to work a 
system of steam engines to generate hydraulic pressure for 
the dissemination of motive power to waterside and land 
cranes, hoists, dock gates, swing bridges, and machinery ; 
to flush and clean the sewers and streets; to ex 
fires, &c. Dundee has already.risen in arms against the 
scheme, so far as that town is concerned, as it has such an 
amount of sturdy independence about it as to think itself 
quite able to manage its own affairs without the aid of ready- 
made companies of metropolitan origin. 

There are one or two gas Bills, and, lastly, there is a 
water Bill promoted by the Glasgow Corporation Water 
Trustees, the chief object of which is to prevent waste by 
having the water supply regulated by meters. The citizens 


of Glasgow, through their Ward Committees, are likely to } ? 


Taking into account the waste of stearine by flaring, and 
short pieces not burnt, with alcohol at 2 dols. per > 
and candles at 28 eénts per Ib., for an equal amount of light, 
that from alcohol costs about twice as much as that from 
stearine. 

It is suggested that a mixture might be made of alcohol 
and omit i fluid to alte 2 en smoking in a 


condensed ai here, the proportions to be varied to corre- 

spon withthe change of preeare 

Mr. T. Gui ord Smith, on “‘ Coal-Cutting Ma- 
land under the Present Prices of Coal,” was | ; 


A paper 
chinery in 


and alarming 
difficulty in obtaining a supply at great trade 
centres, caused by disputes about ing hours, the colliers” 
strikes, the demand in new iron districts and in foreign 


countries. 

In July last London prices of coal were from 24s. to 32s. per 
ton. Commenting upon this the London ing Standard 
said: “ A suggestion has been made of which we ily ap- 
prove; that the importation to foreiga porte might be, $0 6 cur- 
tain extent, checked by a reasonable export duty onthe material 
which has been called the third necessity of life, the order 
running, bread, meat,.coal. We may rely upon it that, 
whatever impost we lay, the Russians would still be our 
customers; but in addition to them and the 
French, the Spani 
Egyptians, even 
The French and the Italian Governments coal their steam 
navice Sonen star maine <5 Ss aS ae Se pee Dae g com- 
panies of the Cuulinent, and the principle packet lines. It 
is we who set going the locomotives of the Indian, of the 
Swedish, of the Danube and Black Sea, of the North Russian, 
and of the Egyptian Railways.” 


To determine the merits of the various coal ing ma-| i 


chines naturally resorted to in this emergency, as a saving of 
hand labour, a competitive trial has been proposed, to take 


“machine will in all cases be the best, and 





steel cutters, 

Another machine, operated by hy 
means of a series of reciprocating cutters, upon 8 
horizontal arm, cut 15 yards per hour, 4 ft. into or under the’ 
coal, at any height or angle. It is claimed that with this 
machine a seam will yield 1000 more tons of coal-per acre 
than when worked in the usual manner. 


A third machine, costing 150l., and also driven by com-| 


ressed air, has cutters arranged like saw teeth around a 
rizontal wheel 3} ft. in diameter, which cuts ifito the seam 
3 ft. in depth. Its regular night’s work was a groove 120 


yards long, 3in. wide, and 34 in. deep, the proportion of slack | 


to coal being but one to ten. 

Other machines similar in character were i ; also 
a rock drill, invented by General Haupt, of Penn., whi 
after twenty-two modifications is now capable of drilling a 
Qin. hole in granite, 64 in. minute. 


give this scheme the most unqualified opposition if it is the 


persevered in by its promoters. 





Curi14n Ooat.—Coal was from Coronel in August 
of the extent of 148,000 tons, and from Lota to the extent of 


52,750 tons. Some quantity of coal was also ex in the 

same month from Leba, aoe Ohillan’ coal ports The 

coal of Chili might be—and probably will be— 
y 
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We shall now an extract, in which the | the determination of the long ranges ix the extreme 
ae 1 from 416. prin upon which the working of | minuteness of the differences of the observed angles 
ae the seth mena ait 1g of the instrument depends is described. spec mre yore cade nbs 
Enginéering,” we find the iption of a tele-|  “* 1B principle which the instrument works | when the to be aimed at is remote; it will 
meter, which gavana £0: Sommp: 5, 00) of ing | wae poe Paget ik Foon ry ho tageous to ipbdomol toma creiieae. 
A ¥ ‘ e hi a, 8, se itions as poi ob- 
ee car yecirarbge manasa d weep aneiat observed at the lower yey Let | servation. A reference to the demonstration given 


treated of, namely, those involving a measured 

and two separate observations, and those which are 
to determine the distance by a single ob- 

servation from one point of view. 

A measured base is not required for the working 
of the instrument in question, and although two 
observations are necessary, they may be made by 
the same person from the same point of view with- 
out moving the instrument or its appurtenances. 
The base, instead of being horizon’ is vertical, 
and this arrangement is su  yeted, en certain 
advantages, of which we shall speak hereafter. 

The base consists of a strong bar of metal 9 ft. 
(3 yards) in length. The instrument is attached to 
a light carriage, something in the form of a gun 

, with trail, &c., and an arrangement for 
elevating the base into a dicular position 
when an observation is req and depressing it 
again into. a horizontal position along the trail, 
which admits of its being through 
cover, or over any description of ground which may 
be met with ; we shall give the details of the con- 
struction of this carriage further on, At each end 
of the metal bar are dovetailed grooves, by means 
of which the instrument for making the observation 
is attached, so that the points on the bar corre- 

nding with»the centre point of the instrument in 
the two positions shall be exactly 9 ft. apart. 

The higher observation is made from a point 12 ft. 
above the ground, the carriage affording a standing 

lace for the abserver, and the lower observation 

rom a point 3ft. (1 yard) above the ground; the 
observation being here taken in a kneeling position. 
The two observations are taken by the same person 
with the same instrument, and certain important 
advantages are supposed to be obtained by this ar- 
rangement, as] well as from adopting the vertical 
base 


While the observations are being taken, an as- 
sistant works a calculating instrument of a simple 
construction, in so far as that the graduations are 
equal, and on a plane edge; and this instrument 
appears to be so worked during the time of taking 

e observations, that the determination of the 
range is almost simultaneous with the conclusion of 
the last observation. 

The principle upon which this calculating instru- 
ment is constructed is given in the article above 
mentioned, and we shall presently revert to it. 
The transport of the instrument for observation, 
as well as of the calculating instrument, is provided 
for in the small carriage which conveys the base. 

Arrangements seem to be — made for at- 
taching instruments of this description to guns or 
their carriages, or for the transport of the instru- 
ments and their belongings in limbers, axle-tree 
boxes, &c,, and by this means the instruments are 
certainly always retained with the batteries for 
which they are to work, 

But we think it may be questioned whether in 
some cases it may not be a preferable arrangement 
to provide separate carriage for the telemeter, one 
horse only being required forthe purpose; the car- 
riage may then be unlimbered close to the position 
about to be occupied by the artillery, and drawn 
up by hand to the point of observation, where it 
may be placed close to a tree, rock, or other cover. 
A vertical metal bar, attached to a light carriage, 
would be a small mark at a long distance, and if 
carefully brought up to the point of observation, 
would not be likely to attract attention. The car- 
riage might precede the artillery, and the range 
might be determined, without any apparent demon- 
strations before the artillery arrived on the ground. 
A metal bar over 9 ft. in length is not easily carried 
without devoting a special and te iage to 
the purpose, but at thé same time it would not seem 
absolutely impossiblé to find some means for carry- 
ing it attached in some way horizontally to a gun 
carriage, some contrivance being also made for 
placing it in a vertical position, and finding a stand- 
ing “rented the man working the telemeter, when 
an . - ation should Vy required. ans 

ut the best mode o og on ing transport for the 
telemeters, whatever pias be their construction, 
would appear to be a matter for ical artillerists 
to decide. In the article from which we are now about 
to quote, separate carriage seems to be the arrange- 
ment recommended. 








in the extract will show that the higher the point of 


ts) or the the difference of level 
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h range; c, the position of the enemy's | between such poi (fg conan ir eompaommcny ig 
battery. the greater will be the observed angles correspond- 
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do: ob. 
: do: (do+ob 


sd:be:: 
sd: (esd+be): 
Since s d=a b, we have 
(tan G—tan f’) : tan 9: 
tan @ cot 9 
tan @—tan 6’ 
MERRIE SS => 
tan @—cot 6’ 
In this demonstration we put the radius=], but 
suppose the radius=10,000 equal parts, which we 
‘abe as a whole number, oo horizontal range 
rx 10, 


:reotg:R 


r =R 





tan 6 - tang’ 
Now if tan § measures 2; in. and 69 from the 
micrometer circle, and tan 6’ =2ysin. and 48 from 
the micrometer circle; then tan 6—tan 6' =2469— 


2448=9]. And as r=3 yards we have R= _30,000 


21 

= 1429 yards, the horizontal e very nearly.” 
The above is upon the su; position that a welige 
is found by calculation, or e a reference to tables 
prepared for the purpose ; but when the calculating 
instrument is employed, we find that the radius is 
only taken at 1000, the tangents of the small angles 


being then read to__!_. 





10,000 
Some of the advantages claimed in Mp ei of the 
adoption of a vertical, in preference to a horizontal, 


base, are as follows : 





The great difficulty we have to contend with in 











ing to any given distance, and consequently the ob- 
servations are proportionately facilitated. 

This instrument would, therefore, be particularly 
well adapted for observation from elevated posi- 
tions, and in such positions there would be less 
liability to error in observation produced by atmo- 
spherical refraction, but what is of greater import- 
ance, when the base is vertical the atmospheric 
refraction tends in the same direction for both obser- 
vations, and the determination of the distance de- 
pends upon the difference of the tangents of the 
angles (as will be seen by a reference to the demon- 
stration). If, therefore, the refraction in both cases 
is taken as equal, this difference will not be affected, 
whereas, when a horizontal base is adopted, the re- 
fraction acts in contrary directions. 

It is here assumed that within a vertical distance 
of 9 ft. there is no sensible difference in the amount 
of refraction. Another advantage claimed for the 
vertical base is that whatever may be the difference 
of level between the point of observation and the 
point to be aimed at, the distance given by the in- 
strument is the horizontal range, with reference to 
which the tables of elevation, &c., are generally in 
the first place calculated ; these are some of the ad- 
vantages su: to be obtained by the adoption 
of a vertical, instead of a horizontal, thoy We shall 
now proceed to the description of the instrument 
employed for taking the observations, the same in- 
strument being used at both levels, the attachment 








ENGINEERING. 





422 





or detachment of the instrument from the metal bar 
occupying only about a 

The instrument consists of'a telescope, A A, Fig. 44, 
with levelling apparatus, cross wires, &c., attached, 
and a limb, B B', perpendicular to the telescope, both 
moving on the same axis of rotation, mounted on a 
sextant frame, with graduated arc, as shown in the 
plate. There is a slot or aperture down the centre 
of the perpendicular limb, within which a circular 
knob, a, moves; a lateral motion is given to this 
knob by means of a screw with micrometer head, 
%', which works in a grove in a horizontal bar, m m' , 
and communicates a lateral movement to the small 
sliding block carrying the circular knob, as shown 
in the figure. It will be evident that the circular 
movement of the micrometer head, and consequent 
lateral movement of the circular knob, wil! register 
the tangents of the angles of elevation and depres- 
sion of the telescppe to a radius equal to the dis- 
tance between the centre of rotation of the tele- 
scope and perpendicular limb and the centre of the 
circular knob. ‘The horizontal bar, mm’, within 
which the micrometer screw works, can be elevated 
or depressed for the adjustment of the instrument 
by means of a vertical screw, the head of which is 
shown at /. 

The bar carrying the micrometer screw moves 
vertically in a groove in the centre bar, 2 n!, of the 
sextant frame. 

It will be evident that if we employ a very fine 
screw, and subdivide the micrometer circle, the 
tangents of the observed angles can be read off with 
great exactness, and the distance determined by a 
reference to prepared tables, or by a short and 
simple calculation ; but when a calculating instru- 
ment is used, there will, of course, be no object in 
gaining a greater degree of accuracy in graduation 
of the instrument than we can reach with the 
calculator; therefore we find that in this case 
it is considered unnecessary to employ a very fine 
screw. 

The object to be gained is a perfectly uniform 
screw, the distances between the threads of the 
screw being exactly equal throughout, whether any 
exact number of turns to the inch should be ob- 
tained, or not is of comparatively little importance, 
as it will be seen that any discrepancy in this 
particular can be provided for in the adjustment of 
the instrument, and uniformity and equality in the 
construction of the screw may be lost in the effort 
to obtain this ratio. For the sake of example it is 
supposed that the distance between the threads of 
the screw shall be something about .1 of an inch, 
giving ten turns to the inch, the radius represented 
by the vertical limb B B/10in., the micrometer 
circle divided into ten equal parts; the scale upon the 
horizontal bar being graduated so that each division 
shall correspond to ten turns of the screw, each 
division being again divided into ten equal parts, in 
which case each subdivision will evidently answer 
to one turn, it will be seen that thus the tangents 
are read to 5,4, by observation, and (as is after- 
wards shown) to the same by estimation on the 
calculating instruument. 

It will be seen that by increasing the fineness of 
the screw and the graduation of the micrometer 
circle, the size of the instrument might be reduced, 
or élse the accuracy in observation increased. 

Adjustment of the instrument: tan 16° 423000, 
&e., therefore set the micrometer to 30 or 300, &c., 
according to the graduation and the fineness of the 
screw : then elevate or depress the horizontal bar by 
means of the screw /, until the zero of the vertical 
bar B B/ coincides exactly with 16° 42’ on the 
circular graduated arc. Bring the micrometer back 
to zero, when the instrument will be in adjustment. 

The rectangular handle shown in the figure above 
the telescope is for the purpose of carying the in- 
strument, when moving it from the upper to the 
lower point of the observation, &c. 

The bar maked m to which the sextant frame is 
attached slides into two metal blocks, with dove- 
tailed grooves, to which it corresponds, placed at 
each end of the metal bar already described, and so 
arranged that the points rp pea to the point 
of rotation of the telescope and vertical limb shall, 
when the instrument is attached, be exactly 9 ft. 
apart; this can be easily done by means of a stop 
on the bar, holding the instrument at the required 
distance. 

The frame of the instrument is attached to the 
bar by means of a double centre, which admits of a 
rotatory movement for levelling communicated by 
the screw shown below the graduated arc. 


(To be continued.) 





HOMFRAY’S PNEUMATIC TELEGRAPE. 

A Few years since a system of telegraph was 
introduced to public notice by Mr. Wier. Its working was 
tested in various ways, and, as far as could be then ascer- 
tained, it appeared to be a practical success, Its continuous 
use, however, developed several defects in constructive de- 
tails, which had to be remedied before it could be relied 
upon. These defects were ultimately overcome by Messrs, 
Homfray and Co,, who have succeeded in perfecting this 
useful system of signalling, so that no farther fear need be 
entertained of its failure. The present instrument consists 
of two essential portions, the communicator and the indi- 
eator, which are connected together by a series of metal 
tubes of din. internal diameter, laid up spirally, and covered 
with -vire in the form of a cable. The communicator con- 
sists oz a casing about 4ft. high, and 18 in. in diameter, 
within which is placed the signalling mechanism. On the 
top.of the instrument is a dial, with the various orders 
written on plates, and from each of these orders is a tube, 
which is laid to the corresponding order on the indicator. 
In the apparatus, as arranged for use in ships, the com- 
municator is fixed on the bridge of the vessel, the indicator 
being placed in the wheelhouse or the engine room. The 
signal is given by pressing down a lever, which projects 
from the indicator, under any order it is desired to give, 
By this action the air is driven into the tube connected 
with the order, as well as into another tube communicating 
with a bell attached to the indicator, thereby causing the 
bell to ring, and the corresponding order to be shown on 
the dial of the indicating instrument. By locking the 
lever in a notch, when down, the signal can be maintained 
for any length of time on the indicator, but on releasing the 
lever a shutter falls, and covers the order. The receipt 
of the order is acknowledged by the engineer or steersman 
pushing down a handle, which rings a reply bell in the 
communicator. 

The mechanism by which the signals are transmitted, 
and which is contained in the communicator, consists of a 
compression cylinder fitted with a piston 6in. in diameter, 
and having a 2in. stroke. By depressing the lever, the 
piston is raised, and the air compressed in the cylinder, at 
the same time a valve connected with the tube relating to 
the order under which the lever is depressed is opened. 
The air from the cylinder is forced into a chamber common 
to all the valves, but it-can only escape through the valve 
opened by the lever. On releasing the lever a counter- 
weight draws the piston down, air being admitted to the 
cylinder through an aperture in the piston rod—the rod 
being hollow—which is covered by the stuffing-box as the 
piston ascends on the next signal being made. In order to 
prevent the apparatus being affected by variations of tem- 
perature, each” tube. is. fitted with a valve by which it is 
open to the atmosphere when not in use, the action of de- 
pressing the lever closing the valve. The bell tube is 
fitted with a relief valve which, on the completion of the 
stroke of the piston, leaves the bell tube open to the 
atmosphere, by which arrangement it is at all times ready 
for a fresh orfler. The pressure is maintained on the signal 
pipe by means of an air cock worked by a cam action 
attached to the lever, and by which the air is shut in the 
air chamber, and the pressure thus kept on the tube. 

The improvements effected by Messrs. Homfray upon the 
Wier system are very marked ; for instance, the power of 
propelling the air through the tubes in the Wier instrument 
was obtained by the use of air-tight German silver cham- 
bers, similar to those used in aneroid barometers, and which 
were compressed and drawn out by means of a lever and 
springs. The coustant drawing in and out of this thin 
metal chamber caused the edges to crack, and the air to 
escape, and rendered the instrument useless. One of the 
most simple and perfect sysrems of marine telegraphy was 
thus in danger of being rejected through the details having 
been imperfectly worked out. The thin metal air cham- 
bers were therefore replaced by the cylinder and piston, and 
a cut-off valve. In these cylinders and pistons there is 
nothing to get out of order, and when the packing of the 
piston wears, it can be readily replaced in the ordinary 
manner by the engineer on board. In the Wier instrument, 
the keeping the order exposed to view depended upon the 
correct fitting of a small leather washer, and it was not un- 
usual for the shutter to fall directly it had risen. In the 
Homfray apparatus, the shut-off cock, between the cylinder 
and the various tubes, effectually prevents the shutter fall- 
ing until the operator releases the lever. The counter- 
weight on the lower end of the prolonged piston rod is an 
efficient substitute for the spring in the old system. We 
recently examined the working of these signalling instru- 
ments at Messrs. Homfray’s office, No. 7, Great Winchester- 
street-buildings, and found them well designed and put to- 
gether. The working parts are mounted on a brass founda- 
tion plate, which is carried up, and forms part of the top, 
the parts being thus fixed perfectly true, with metal to 
metal. All the pipes and heads are connected with screw 
unions, which facilitate the operation of putting the instru- 
ments together, or of taking them apart, and are, in other 
respects, a great improvement upon the old solder joints, 
which often choked so small a tube. The air chambers of 
the indicator are made of india-rubber, and are much more 
sensitive and durable than the thin metal chambers of the 
Wier system. The instruments we examined were work. 
ing efficiently through 200 ft. of tubing, a distance far 
greater than will be required on board any ordinary ship. 

Our attention was also drawn to Messrs: Homfray’s. 
mechanical engine-room and steering This 
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NOTES FROM PARIS: ‘ 
Paris, Duc. 23, 1872. 
THe GALVANOMETER BALANCE. 
Tue last bulletin of the Société d’Encouragement pour 
of 


at the Faculty of Science and at the School-of Medicine in 
Paris. The following remarks extracted from the bulletin 
are sufficient to explain the arrangement and the advantages 
of this apparatus, In M. Bourbouze’s galvanometer, which 
he calls “ galvanometre balance,” the magnetic needle is 
replaced by a magnetic bar oscillating inside the multiplier 
frame, the spires of which are horizontal. 

sing through the multiplier, deviates the 

the same manner as the lever of a balance would be affected 
under the influence of an unequal load in one of the scales ; 
and further, as_in ordinary balances, the magnetic bar car- 
ries at’ the centre a needle which passes over a graduated 
sector, allowing thus a means of ascertaining the extent of 
the deviation. 


The lower end of the needle has a screw thread cut upon 
it and carries two small adjustable weights, A second rod, 
perpendicular to the first, also carries two similar weights 
arranged on each side of the axis of suspension. By moving 
these masses the magnetic bar will be placed horizontal ; 
the influence of the earth being opposed by the moment of 
the weight of the lever at a sufficient distance of the axis 
of suspension. These weights also allow of a sufficient dis- 
placement being given to them, so as to vary the direction 
of the general resultant of the forces which act upon the 
system, and thus regulate the sensibility of the apparatus 
by making this direction pass as near as possible the axis 
of suspension. 

When the south pole of the magnetic bar is directed 
exactly towards the north, the disposition of the masses 
allow of obtaining at will any one of three equilibriums, 
stable, unstable, or indifferent. . The sensitiveness of the ap- 
paratus can also be made to vary in proportion to the 
nature of the experiment that has to be made. 

The sensibility can be modified in another manner. By 
an arrangement similar to that adopted in hydrostatic 
balances, that is to say, by means of a rack and pinion, the 
balance, properly so called, may be raised or lowered. The 
multiplier remains fixed; the variation of the distance 
of the magnetic lever from the centre of the multiplier 
produces a modification corresponding with the sensibility 
of the apparatus. , 

We may state, in conclusion, that M. Lissajous has made 
an exceedingly favourable report on the galvanometer 
balance, which, he affirms, combines with a perfect sensi- 
bility an incontestable accuracy. 

NaVIGABLE BALLoons. 

Our readers will remember the navigable balloon of M. 
Dupuy de Léme, who proposes carrying on his experiments, 
substituting for the motive power developed by hand, that 
of a suitable mechanical motor. Public attention has been 
lately called to this balloon by articles in different j 
announcing that it was entirely spoilt on account of the 
deterioration of the varnish which had betn employed. This 
varnish was composed, according to the journals, of a 
mixture of gelatine and glycerine. 

M. Dupuy de Léme has given a formal denial to their 
assertions at a recent meeting at the Academy of Sciences. |. 
The varnish, already applied for fourteen months, is in a 
perfect condition, thanks to the precautions that have been 
taken. He stated that the composition consisted of three 
equals parts of gelatine, of glycerine, and of tannin, 
dissolved warm in twelve parts of pyroligneous acid, and 
tbat this composition had been employed from experiences 
obtained by M. Troost, Lapeer werstie nIe t ona te a 

recommendation 


scparteas povrseo bok RIG SDED I Wales 
usman, and w 

pejy erent we rolling ii. motions of a vessel 
into a useful moving power. — new ments have 
reneeesh See ROPE AE Sire which may be briefly de- 

One of these arr: 3, invented by M. Barreau, jun., 
civil emgineer, at is designated by 2 a 
“ Marine Motor,” as using in a rational (?) manner, the foree 
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exerted by the sea waves asa motive power. He in- 
tends to raise the water of the sea above its level by the 
nattiral power of the waves, for which purpose a basin or 
constructed on the 


retaining of the sea water by the 
oe the an right ices 
are widened, forming thas. a kind 
pi a thus in the reservoir at a level somew 
than that of the sea. The reservoirs closed at 
land by a second movable lock gate, which permits 
water of the reservoir to act upon a water wheel driving 
any machine. During the inagtivity of this machine, the 
water wheel is to store up power, either by compressing air 
or by raising water in a reserve basin. 

The second arrangement, proposed by M, Roche, lemonade 
seller at Nimes, consists chiefly in’ using the rising and 
falling motion of the waves for the purpose of giving an 
alternate vertical movement to a floating cask, attached to 
the end of a long wooden lever, which turns roynd a fixed 
point on the shore, and which drives a pump for compress- 
ing of air in a reservoir, The inventor indicates a second 
arrangement, in which the cask is. replaced by a float 
moving round a horizontal axis. The alternate Sales of 
the float and its axle under the detion of the waves, is 
transmitted to the large lever by two perpendicular cranks 
fastened upon the axle. Although the inventor himself 
qualifies these arrangements as rudimentary (very justly !) 
he states, nevertheless, that they have given him good 
results. In experiments made at Marseilles, with a com- 
pressed air reservoir of a capacity of 42 cubic feet, the gauge 
indicated at the end of 12 minutes working, 3} atmospheres, 
after 16 minutes it showed four atmosphers, and after 
22 minutes, five atmospheres. The experiments were not 
carried further as it was feared that the reservoir was not 
strong enough. 


Sxctrion or STANDARD Metre GavcEs. 

M. Tresca, sub-director of the Conservatoire des Arts et 
Métiers and member of the International Metre Commission, 
has published in a communication recently presented to the 
Academy of Sciences, the section adopted for the standard 
metre guages, as well as the reasons for adopting this form. 

The section shown in the annexed figure has been 


\ 
ITN 


adopted, after a thorough investigation. It is known that 
in a bar submitted t» flexion the lengths along the neutral 
axis are not altered, whilst all the others are modified by 
flexure. The lines of division should thus be made in this 
plane if standard gauges have to be made. 

In order to fulfil this condition various forms have, up to 
the present time, been adopted. Thus holes or grooves 
have been made in half the thickness of the bar, and the 
length has been defined by division lines at the bottom of these 
grooves. Further, the upper half of the section has been 
raised at the two ends in a transverse direction, and the 
lines of division have been marked upon these. 

The commission considered, however, these arrangements 
presented difficulties, In the section adopted the horizontal 
web which connects the two sides of the X, has its 
upper surface at the centre of the height of the section, and 
this surface coincides with the plane of the neutral fibres ; 
it forms also a table upon which the graduations can be 
marked. Ifthe influence of the variations of temperature 
are taken into consideration the conclusion is further arrived 
at that the graduations should be marked in the plane of the 
neutral fibres, 

A variation of temperature on one of the surfaces 
amounts, in fact, to a mechanical action which extends or 
contracts the molecules situated in that surface. With 
respect to the dimensions adopted, they are such that the 
section can be inscribed within a square, the surface being 
150 square millimetres (or one and a half times the section 
of the metre standard of the archives). The moment of 
inertia of the section is 39 times greater than that in the metre 
" Balior sore al tioned, the f 

the advantages ready men orm 

adopted for this section offers several others of. which we 
cannot speak here ; we will remark’ ee 

the 

a! the 

the. metre 











in the upper part ‘of the section ester 
thermometer, which produces the. same effect 
thermometer was enclosed in the material of 
















However, it is easy to polishthe bottom of the groove 
upon which the graduations have to be marked, an operation 
which cannot be ss with the system of holes, 
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‘lacunae 
Tug quarrel, which the Government ‘of Greece began a. 


couple of years ago with the Roux-Serpieri Company about 
some mining property at Laurium, near Athens, is still un- 
decided, and threatens to become of political importance. 
It is, therefore, fortunate that an report has just 
been published upon the merits of the question by two 
Prussian mining engineers, Baron Diicker and Assessor 
Nasse, who, at the request of the Greek Government, have 
investigated the case. From this it appears that the Roux- 
Serpieri Company had a right to the old lead mines and 
their halyons, or heaps of,refuse, but clearly not to any 
refuse which was derived from dressing and smelting 
operations, viz., tailings (exvgAada) and slags. The com- 
pany, however, found it more advantageous to work the 
latter instead of the former, which they only needed to re- 
melt at their lead works of Ergastiria, It appears that at 
some distance from the mines, ly at three places, 
called Camariza, Santirina, and Berseco, there are large 
heaps of tailings and lead slags, intimately mixed, found in 
heaps of from 5 to 10 metres in height, and that their con- 
tents of metal are valued by the Prussian engineers at 
something like 25,000,000 francs, whilst the similar de- 
posits near Ergastiria are nearly exhausted. The Greek 
Government is therefore quite right, and in accordance 
with a mining law of April 14, 1867, to levy a duty of 
80 per cent. on the net profit of the company, so far as it 
comes from the ecvolades, and an agreement would have 
been come to long ago if the Roux-Serpieri Company had 
not brought forward entirely ridiculous claims by ask- 
ing 20,000,000 francs for their smelting works at Er- 
gastiria. 
Hor Brasr. 

Professor Akerman, of the Polytechnic Institution of 
Stockholm, and: Professor Peter Tunner, of the Mining 
School of Leoben, in Austria, have lately published their 
views on the influence of hot blast in the. blast furnace. 
The former comtente that the great increase of temperature, 
and q y of fuel, is chiefly attributable to 
the elremmatanee that the heat, which is carried by the 
blast into the furnace, as compared with that oreated by the 
combustion of the fuel, is introduced therein without in- 
creasing the volume of gases, as a greater bulk of expanded 
gases escaping at the furnace top will naturally carry a 
greater amount‘of heat.-with it. Seeing, however, that 
blast of only 350 to 450 deg. Fahr. will cause an economy 
of 25 per cent. of fuel against cold blast, Tunner means 
that besides the actual quantity of heat which the blast 
carries with it, its favourable influence must be looked for 
in the fact that it facilitates.a rapid and complete com- 
bustion of the fuel, forming carbonic acid only, which again 
is not so easily to be reduced into carbonic oxide as Aker- 
man and Bell seem to take for granted. While Akerman 
is of opinion that for producing white forge pig the tempera- 
ture of the blast should not be raised over about 500 deg. 
Fabr., it may be opposed to this, that in Styria white and 
mottled pig iron are constantly produced with hot blast of 
over 900 deg. Fahr., when the burden is only fluxed with 
somewhat more lime, the pressure of the blast diminished, 
and the crucible widenéd to some extent. The Wasser- 
alfingen system of horizontal and. elli heating pipes 
utilises the heat of the stove better than vertical pipes, 
as the cold air during its passage through the heating stove 
comes in contact with pipes of ever increasing temperature 
until it goes to the blast furnace; the absorption of heat 
being much more perfect when the pipes have a proper 
width in their greater diameter, so that the blast gets time to 
take up heat from their inner surface, when the stove is 
sufficiently high and wide to allow of a perfect mixture and 
combination of the air and the heating gases. It is evident, 
when the cold blast enters the heating apparatus at its 
coldest, and leaves it at its. hottest part, that its tempera- 





ture will be always somewhat less than that of the pipes | e 


which it passes ; that it consequently is in a still fit state 
for taking up heat from the latter. As cast-iron pipes will 
limit the degree of tem which is obtainable, through 
their own fusibility, the Siemens regenerative ilinelute 
has been also applied for heating blast. ‘The Cowper appa- 


ratus seems to be more liable to become choked than that of | things) 


Whitwell, which requires cleaning onl: three 
months. The latter was lily materially improved by en 
larging considerably of eons bot ag maoarg although its 
fertace of SN ee materially lessened rena. 0 

ined was much greater, Owing to the better combustion, 
and ngrammece the gases in the widened chamber. 
nerative system offers many advantages 
it has not found much favour with 
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RANDOM NOTES FROM NORTHERN INDIA. 


N.W. Provinces, November, 1872. 

Tue great Sardah Canal project, which has been under 
survey for nearly six years, and which received the sanction 
of Government some months back, has, it appears, again 
met with a check, as just after the works of construc- 
tion had been fairly commenced, an order was issued from 
Simla to suspend operations and disperse the greater part 
of the engineering staff on other works. This imperial pro- 
ject, which was intended (at anestimated cost of three 
millions sterling) to irrigate the vast plains of Oudh, and 
which would have been the great hydraulic work of India, 
has for the present been suspended owing to the strong 
opposition offered to it by the native proprietors of the land, 
who state that such a canal would defertilise the ground by 
depositing silt and sand carried from the hills on their 
alluvial plains, and further that it would render the country 
unhealthy by producing fever and other malarious diseases. 
The advocates of the scheme deny all this, and state that the 
opposition of the Zemindars arises from their disinclination 
to any modern encroachments or improvements on their 
estates or amongst their ryots or tenants. 

There is no doubt mr ch truth on both sides, and now after 
six years engage@ over this project a committee is to be 
appointed to decide whether the canal is really necessary to 
all, or whether irrigation is advantageous or otherwise in 
Oudh. So we shall have more prolonged deliberation, blue 
books, and reports, before any further active steps are 
taken, or the project is finally abandoned. 

The Gazette of India publishes the resolution of the 
Government of India regarding the failure of the Saugor 
Barracks, and it states that “ the failure of those buildings 
is the most signal instance of waste of public money which 
has taken place of late years.” The Saugor Barracks, 
which have cost the Government 166,000, have been for 
some time considered unsafe, and a committee which was 
appointed to examine the buildings and investigate the whole 
question, has recommended that the barracks should be al- 
together abandoned. 

Captain Faber, R.E., is pronounced by the Government 
unfit for the duties of executive engineer, and has been 
returned to military duty. Mr. Campbell has been reduced 
from the first to second grade of superintending engineer, 
as a mark of the displeasure of Government; and Colonel 
Collard, the chief engineer, is also reduced a step ; while, on 
the other hand, Mr. Fitzjames, C.E., receives the approba- 
tion of the Government for the determined manner in which, 
d the snubs of his superior, he brought the unsound 
state of the buildings to the notice of the Government. 
Two other military engineers were also connected with the 
construction of the barracks; but as one is dead and the 
other has retired, they escaped blame. 

The Pioneer, in commenting on the above orders of 
Government, writes very fairly and truthfully in the follow- 
ing paragraph : 

“The real and chief blame of the failure of the Saugor 
Barracks attaches to such members of Government, and 
especially to such secretaries to Government in the Public 
Works Department, as are influential in maintaining the 
system by which the officers responsible for a great work 
are changed half-a-dozen times during its progress, as if 
to secure that no single one shall have any pride in its 
success, or any serious liability on its inevitable failure. 
The system of removing officers from great works on their 
departmental promotion is simply imbecile, and those who 
maintain it are culpable—far more so than those who suffer 
the censure dispensed with such mock-virtuous austerity.” 

Mr. G. L. Molesworth, C.E., the new consulting engineer; 
to Government, has issued a very able report on the present 
state of progress—whether as regards actual work or survey 
—of the State Railways of India, which has been well 
spoken of by the press of this country, as he has clearly 
and lucidly laid before the public a true description of the 
work done, and being done, on our new railways, a course 
which is unusual in a country where a haze of official ob- 
seurity usually overhangs all works undertaken by the 
Public Works Department, and where the public are in 
a great measure left without information. 

A little more than a year’s experience of India appears to 
have shown Mr. Molesworth how difficult it is to make pro- 
gress in the face of the barriers of control and routine which 
are for ever arising up before and obstructing the way of 
mgineers, for he vigorously breaks a lance with “ the 
Baboo” (the guardian angel of red-tape), but a little longer 
experience will show him the utter fruitlessness of resisting 
the all-powerful and real Juggernaut of India (moving along 
with a slow and lumbering pace and crushing under its 
leaden wheels every aspiration towardsa better state of 
** Baboo-dum.” 

Much alarm has been lately felt at Madras, as it was 
feared that the “bund” or embankment of the Red Hill 
tank, which supplies that city with water, was in a 
dangerous state, as serious leaks were said to have been 
discovered. Great efforts were made to reduce the pressure 
on the bank by lowering the depth of water in the tank, 
which were fortunately successful, and it is now stated that 
all danger has passed away. 





Amenicay Rotting Stocx.—Messrs. McNairy, Claflen, and 
‘0., of the Cleveland Bridge and Car Works are building 
cars for the United ste Telling Stock Company, 
which are broad gauge. They are also b 
ears, and they have a variety of work under way in 
street-car shop, to say nothing of bridge work. 
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HOLBORN VALLEY IMPROVEMENTS; DETAILS OF SUBWAYS. 
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THE HOLBORN VALLEY IMPROVEMENTS. 
(Concluded from Page 422.) 

Eastwaxp of Snow-hill, beneath that portion of the new 
roadway which has been raised up WF filling in with ground, 
the subways are carried to the Old Bailey and Giltspur- 
street, of the same dimensions as those beneath the Viaduct, 
but from the western end of the Viaduct to Hatton-Garden, 
they are 12 ft. wide and 7 ft. 6 in. high, with a semi-circular 
crown, and resemble those in the side streets described in 
bef sections which refer to Charterhouse-street and Snow- 


Immediately beneath the subways and between their 
foundations are the sewers, as shown in Figs. 4, 5, and 6 
of our two-page engraving last week; they are placed on the 
side next the centre of the Viaduct in order to obtain vertical 
and direct communication with the street gullies; a paved 
footway occupies the remaining portion of the width of the 
subways. 

The sewers follow nearly the natural slope of the ground as 
it descended originally from the hills to the level of Farring- 
don-street ; there is therefore between the underside of the 
subways and the sewer a , across which the means of 
communication between the houses and the large vaults 
of the Viaduct can be made when needed, and one such 
communication has already been made. 

The sewers are ventilated by square o—- and shafts, 
which at present terminate on the outer faces of the Viaduct, 
but are to be carried up in the party walls of the houses to 
the higher parts of the roofs; the entrances to the sewers are 
by flights of steps beneath the Viaduct in Farringdon-street, 


at Shoe-lane, where there are doors at the level of the street. 
Where the sewers are beyond the Viaduct, they are entered 
from the street surface by side entrances in the usual way. 
The inclinations of the sewers vary from 1in 13 to 1 in 
120, which give such currents as to maintain them perfectly 
clean. 


On the outer sides of the subways and beneath the foot- 
ways on both sides of the Viaduct are house vaults, shown in 
Fig. 7, occupying a position similar to that of vaults in ordinary 
streets; they are each 10 ft. wide from centre to centre, the 
sides of the subways form their head walls, and openings are 
left in them for ventilating the subways and for laying 
through them and water services to the houses. Owing 
to the height of the Viaduct above the original street levels, 
these vaults, which at the eastern and western ends are but 
one story in height, gradually increase to two and three 
stories as they approach Farrin -street ; they are pro- 
vided with coal let into public footways, in the 

way. 

Shoe-lane, which at the point where it is crossed by the 
1Gik e spesned bys tomnght-loen giedor lillgs, fomacd of 

, is a wrought-iron girder bridge, o 

1 the eolieuny description, sellieg ween abut- 
ment walls, and ee crossed girders, the whole 
being i plates, upon which is a bed of 
concrete, ge poy gh ny above; the facings of the 
cast iron ; depth from the surface of the 
uct to the level of Shoe-lane, is 20 ft.4in. The head- 








on each side of the bridge, and also on each side of the bridge _ 
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way of the bridge in the centre is 16ft,4in. The Viaduct 
subways, as before described, descend by shafts on each side 
of the street, and are carried beneath Shoe-lane, and under- 
neath this bridge; the parapets of the bridge are of cast iron 


of an open pattern. 

The Viaduct is carried over Farringdon-street by a bridge 
which crosses the street at angles of 55 deg. and 125 deg. ; 
the length of the bridge between the abutments is 118 fe 
but the street itself, measuring across it at sght engine 
92 ft. wide; the bridge is in three spans, the central span, 
which crosses the carriage-way, being 61 ft. in the clear, the 
side arches crossing the footways being each 18 ft. 4in. wide 
aan gdon-stree wing he al made ts 

arrin t, owing to the alterations in i 
surface (and deseribed under the section which refers speci- 
ally to the alterations made in that thoroughfare), now rises 
with a gradient of 1 in 45 from Turnagain-lane to Charter- 
house-street ; the headway of the bridge therefore varies at 
every part of its width, but its minimum height at the 
springing of the arches is 16 ft.; the height at the centre of 
the large arch on the northern face of the bridge, is 20 ft. 3 in., 
and on its southern face, 22ft.6in. The height of the side 
arches also varies, according to the faces upon which they 
are measured, from 16 ft. to 19 ft. 3in. 

The height from the surface of the roadway of Farringdon- 
street, to the level of the roadway of the Viaduct, is on the 
southern face of the bridge, 28 ft., and on the northern face, 
56 ft., the width of the bridge is that of the Viaduct—80 ft. 

For a complete description, and illustrations, of this bridge, 
we refer our readers to ENGIngERING, vol. vii., page 407. 

The viaduct, for the width of the carriage way, is carried 
over the London, Chatham, and Dover Railway, at the point 
shown in plan Fig. 1, by semicircular brick arches; the foot- 
ways are carried over the railway by a special iron construc- 
tion, and at this point the subways differ from those on the 
rest of the Viaduct. 

Each subway has a span of about 30 ft.; is 12 ft. wide, and 
7 ft. 6 in. high, and is supported by three girders; the two 
outermost are carried by brick piers raised upon the railwa 
walls; the centre girder is carried by} iron stanchions, whic 
also stand on the walls; the subways are covered with iron 
plates, on which is covering of concrete, supporting the foot- 
ways. 

These subways were made of the size named to give head- 
way to the railway, and are at a higher level than the sub- 
ways on both sides of them, with which they are connected 
by stone steps. 

The parapets are of cast-iron carried by wrought-iron 
girders, and are of the same design as those originally fixed 
by the railway company; they are the property of the 
company. 

The Pneumatic Despatch Company having originally con- 
templated laying a line of pneumatic tube along Holborn- 
hill and Skinner-street, provision was made in the design for 
placing it in the foundations of the Viaduct, as far as was 
practicable, and it was hoped that it would have been exe- 
cuted concurrently with the Viaduct; this, however, was not 
the case, but the tube has since been laid, in some places 
beneath the foundations of the Viaduct, at other parts above 
them ; it passes over the Fleet sewer, and beneath the Lon- 
don, Chatham, and Dover Railway ; the tube is O-shaped, 
of iron, and is 4 ft, 6 in. high and 4 ft. 6 in. wide, internal 
dimensions, see Fig. 5. 

At the western end of the Viaduct are the public ways of 
Charterhouse-street, Hatton-garden, Holborn, Bartlett’s- 
buildings, and St. Andrew-street, and the junction of these 
several places with the Viaduct is made by a circus, 170 ft. 
in diameter; this form was adopted to give space for the 
convenient crossing of the carriage traffic in the various 
directions, as well ss for architectural effect. An equestrian 
statue of His Royal Highness the late Prince Consort is 
intended to occupy the centre of this circus. 

It being necessary to give good gradients to the side streets 
connecting Farringdon-street with the upper or Viaduct 
level, the surface of Farringdon-street between Turnagain- 
lane and Charterhouse-street was brought to a gradient of 1 
in 45, which gradient, while it presents no serious difficulty 
to the heavy traffic, admits of the rapid passage of light 
traffic, with scarcely any diminution of the speed and safety 
with which it can on level ground ; from Charter- 
house-street to 210 ft. north of Charles-street it was brought 
to a gradient of 1 in 228, The greatest extent of filling up 
was at the junction with Charterhouse-street, where the valley 
was raised 10 ft, Gin. This filling up enabled the street lead- 
ing to.the Meat and Poultry Market, originally designed to 
have a gradient of 1 in 30, to be made lin 46. The total 
length of Farringdon-street and road of which the levels 
were altered was about 1500 ft. 

That portion of the road between Charterhouse-street ani 
the bridge was originally but 60 ft. wide, but has been made 
96 ft. wide, like the rest of Farringdon-street. The filling up 
of the road north of Charterhouse-street involved raising the 
retaining wall of the Metropolitan Railway, and altering part 
of the railway bridge over Kew Charies-street. 

Charterhouse-street is the western approach before referred 
to. Its length is 455-fc., its width 60 ft.; it has a carriage way 
86 ft. wide, and twe footways 12 ft. wide each; the gradient 
of the street throughout is 1 in 43; it was designed in a 
straight line from Hatton-garden to Farringdon-road, to 
meet that portion of the new street which leads from Far- 
mageee eee to the Metropolitan Meat and Poultry Market, 
and to give a line of street from Holborn to the east of 
London by way of Chiswell-street ; it already has a traflic 
of between 8000 and 4000 vehicles through it daily. 

The sey. ut is in the centre of the roadway; above it isw 
subway formed of brickwork, and on both sides,-béheath the 
footways, are vaults. ~* 
_ The side walls of the subway are 180. high above the floor 
line, from these walls springs a senii-cireular arch 12 ft. dia- 
meter; the finished internat dimensions of the subway are 
7 ft. 6 in, in height by 12 ft. in width. The subway is faced 
internally with Burham bricks. 





At the western — 
side of the Viaduct, 
Farringdon-road, where 


it joins the subway on the northern 
at the eastern end it terminates in, 
there is an entrance for workmen, 

ipes and other materials into the 


pipes for 
to the hydrants, 

pe 
of , terminating at. 
cay way, and covered 
with the floor of the subway are cast-iron I 
catch the mud and dust which fall through gratings ; 
the traps are furnished with movable which retain the 
solid matters, and they are lifted and out periodically. 
A trapped waste-water overflow, which acts as a gelly, 
provided from these traps into the sewer beneath. 1 
gullies will also take away any water which may escape from 
the water mains. 

Snow-hill is the eastern approach: street to the Vi 
and begios in the Farringdon-street about 170 ft. north of 
Farringdon-street Bridge, and terminates at the Viaduct on 
the western side of St. Sepulehre’s Church. 

Its length is 665 ft., its width 50 ft.; it has a carriage way 
30 ft. wide and two footways each 1 ft. wide; the gradient 
throughout is 1 in 43. 

The mode of construction of this street, in respect of sewers, 
vaults, and subways, generally resembles that of Charter- 
house-street, the subways being 12 ft. wide and 7 ft. 6in. 
high in the centre; the side ies leading to the backs of 
the house vaults are 4 ft. 9 in. high and 3 ft. wide; there are 
also brick and stone piers for the pipes as in 
Charterhouse-street, but in addition to, upon each side 
of the subway, there is one line of iron ets to afford 
additional accommodation for gas, water, or other pipes, 
should that be found requisite. 

The line of thoroughfare from Holborn Viaduct Circus to 
Farringdon-street by Fleet-street was formed, firstly, by 
making a new street from the Viaduct Circus to Shoe-lane, 
near Robin Hood-court ; secondly, widening Shoe-lane thence 
to Stonecutter-street; and thirdly, forming a new thorough- 
fare from Stonecutter-street to Fleet-s' “It gives a direct 
approach from the foot of Fleet-street to Holborn, and has 
had the desired result of relieving the traffic of Fleet-street, 
Shoe-lane, Fetter-lane, and Chancery-lane, there being now 
between 2000 and 3000 neeey through it daily. 
works were executed by Messrs. Hill, ell,and Waldram ; 
they were commenced on the 14th of April, 1869, and opened 
to the traffic on the 20th of November, 1871. 

St. Andrew’s-street is the portion of the new line of 
thoroughfare which lies between the Viaduct Circus and 
Shoe-lane ; it is 50 ft. wide, has a 30 ft. carriage way, and 
two 10 ft. footways, its length is 380 ft., and its gradient 1 in 
40. For its formation, houses at the entrance to Thavies 
Inn and property in Shoe-lane were removed, and a very 
large part of the side of the churchyard of St. Andrew’s, 
Holborn, had to be cleared of human remains. 

The street has side vaults for the use of houses, a sewer 
down its centre, and a subway over the sewer, which connects 
with the Viaduct subway and the subway in Shoe-lane. It is 
formed generally in the same way and of the same dimen- 
sions as those in Charterhouse-street and Snow-hill, having 
piers, bracket, centre way, and means of lighting 
and ventilation, similar in principle but varying slightly in 
detail; its character is best seen by the sections on 
page 435 of which Fig. 7 isa plan showing the arrangement 
of subway and side vaults,and Figs. 8 and 9 longitudinal 
and transverse section respectively. 

The provision made for laying pipes in the subways of 
the Viaduct is as follows: So pis mentan the bean 
vaults are cast-iron chairs, let into the stone floor of the| 
subway; above the chairs are two rows of cast-iron brackets 
projecting from the wall, the first row being 4ft. 3in. and 
the second 7 ft. 6 in. oan oe floor of the subway; _ 
chairs water pipes, the brackets gas pi in 
opposite side of the subway are brackets for aro pipes 
and wires. The upper surfaces of chairs and brackets are 
cast with such curvatures as will ey of considerable 
diameter, and provision is made to t the brackets to 
pipes of smaller diameter by movable wedges cast with such 
curvatures as may be at the time needed ; these wedges are 
screwed on to the brackets, and can be removed to give place 
to others if a of different diameters are substituted ; all 
the chairs and brackets are so arranged as to afford ample 
space around each of the pipes for workmen to get to every 
part of them. 

In the shafts at Farringdon-street and Shoe-lane, where 
the pipes descend vertically to the lower level, brackets are 
let into - wall - such form as to fit the diameter ye 

ipes, and when the pipes are in position against them, 
om bands, specially edaot to fit he piste one passed 
round so as to secure them to the brackets, the ends of the 
fixed brackets and the movable bands are then screwed to- 


gether. Fre 

The obligation of providing the water, and tele 
companies with new pipes‘in lieu hose removed 
main lines of. thoroug upon . 
structed, having: imposed u : 

Holborn Valley peorstans Act, it was decided to place the 
whole of the new pipes in the subways. 

In each subway is placed a 14in. water main upon the 
chairs, and on @ach of the two brackets a 10in. gas main, 
one was laid forthe City of London Gas Company, and the 
other for the Central Gas Com; 5 
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steam boiler of the ferry beat Westfield. The 
following were the results : 
Average breaking weight, pounds uare inch 41,653 
Highest a. Shes 0 ae 50,182 
Lowest aan 29,012 
aoe less es former, tet Oy 
verage elongation, 
Greatest a : 


American 


” ” ” 


” » 
per cent. ... 
= a 
Sixteen experiments-were made upon -graile 
boiler plate (Sligo), and resulted as ae # 
Average breaking weight, pounds per square inch 54,123 
Highest 5 57,012 
Lowest 2. - 61,813 
Variation in per cent. of highest ©... ene) nee 9.1 
‘Fifteen experiments Were made upon the ‘best grades of 
Aalinge beveling weight’ pounds inch 42,144 
Average wei ua) r square inc , 
igheat g weight, po per square, 5897 


277 

Lowest ~ * »  (?) 33,003 
Variation in per cent. of highest (?) 38 

Six experiments were made raaes English Bessemer steel : 
Average breaking weight, po per square inch 83,621 
Highest ” ”» ” 86,580 
Lowest _ ” ” ” 
Variation in per cent. of highest ” 

Five experiments were made upon the best English boiler 
~ eakiny ht, pounds h 58,984 
Average weig per square inc! 5 
Highest » ” - €4,000 
Lowest ” ” 


cent. of highest. m 14 
were made upon samples of tank iron, by 


weight, maker No.1 ... 
” 


” ” 


74,509 
14 


Sin F 
three m : 
Average breaking 
Highest 
Lowest 
Variation in 
Average 
Highest 
Variation, in por cunt, ol higheet 
ariation in ‘ 
Mieke ' ban i 
Lowest vs -* 83,003 
Variation in per cent. of highest. ... 38 
Two experi on iron taken from the exploded steam- 
boiler of the Red Jacket, resulted thus : 3 
Average breaking weight, pounds per square inch 49,000 
Highest ” 4s » ” 
Lowest ” ” 
Variation in per cent. of highest ... 


-- 43,831 
wr, 98,174 
wy ” oe 86,111 
r cent. of highest _... 

ing weight, maker No, 2 


4011 
48,525 
35,679 
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greater variation in strength than was 
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INDIAN NARROW-GAUGE ROLLING 
STOCK, 


Ix our-number of August 9th last (vide page 101 of the 

present volume) we gave a general account of the rolling 

«which is being built for the Indian State Narrow- 

auge Railways, now in course of construction, and we at 

the same tine illustrated a first-class carriage as an ex- 

ample of that stock. More recently (in our number for Sep- 
tember 


6th we illustrated examples of the wagon stock, | this 


and we now to the series the two-page lithograph of 
the second-class carriages, which accompanies the present 
number.. The Indian narrow-gauge lines, it will be re- 
membered, are of a metre gauge, and hence. the metrical 
system has been adopted throughout in designing the stock 
and general details. ur lithograph, however, in addition 
to giving the metrical dimensions, has a scale of English 
feet drawn on it, The views we publish are so complete 
that no detailed description is necessary, aud we need 
merely add that the carriage+is intended to accommodate 
eighteen passengers, that its estimated is 4 tons 
6 ewt. 2 qrs., and that the designs for it and the remainder 
of this well-planned stock have been prepared under the 
direction of General Strachey and Mr. A. M. Rendel. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 


Glasgow Pig-Iron Market.— The market for pig iron 
warrants has been very strong during the past week, and a 
decided advance in the price taken place every day. On 
Friday the closing price was 114s.,on Monday it touched 
120s, and to-day, after a good business, up to 125s., it closed 
rather lower—sellers 122s. 6d., buyers 122s. The princi 
cause of the speculative buying at present is the interruption 
to the make caused by the strikes in the mining districts, 
and, with the present reduced stock, comparatively little 
buying is sufficient to produce some excitement. The prices 
aeitaide len ane a0 Enogulan at t, that it is vain to 
attempt giving definite quotations; but it may be men- 
tioned that 137s. 6d. is the quotation for sev brands of 
No. 1 iron, and one brand is quoted at 140s. It remains to be 
seen whether or not consumers and shi will now. give 
out their orders, and support prices at the high level they 
have again Last week’s shipments were again up, 
being nearly 2000 tons in advance of the shipments in the 
correspondin, — of last year. There is also a very large 
drain upon the stocks in the public warrant stores. 

The Scotch Blast Furnaces.—A considerable number of 
the Scotch blast furnaces are either put out of blast entirely 
or damped down, owing to the want of coal and ironstone 
consequent upon the bitter dispute which now o> the 
mining trade. The Chapelhall furnaces: (M Tron 
and Coal Company, Limited) are allin blast again, but the 
Carnbroe furnaces are a and are not likely to 
be again. blown in this year. , Langloan, Gartsherrie, 
Summerlee, and one or two other works are only able to send 
out a considerabl lagenescarlte 5. iron. Mr. Ferrie is 

i with his patent self-cokin furnace. He has 
a third furnace on the new princi ready for blow- 
ing in, and the second, whi is the one that was so scruti- 

i i by the members of the Iron and Steel In- 
stitute on the occasion of the Glasgow meeting of that body, 
is giving results far beyond the most sanguine expectations 
of the patentee. ‘5 

The Malleable Tron Trade.—Within the last week or two 
there have been numerous bona fide inquiries about malleable 
iron, and some good contracts have been booked for plates, 
bars, angle iron, &c. There are alsosome excellent specifica - 

i Taticedts and makers anetmanelias nigh ah iksontden 
that affairs are taking or tending to take. In all pro- 
ility there will be more work in hands after the turn of 

than seemed likely a few weeks Confidence 
° di w Ib le bated that owing to the short 
isappears. It is owing to 
the Blochairn Iron Works are sorely crippled, 
or reg pear ay wor i pe ye idle em 
i ity of work for them, providing, of course, 
their full measure of fuel. 

Sale of a Famous Brewery.—Negotiations, which have for 
some w been in. progress, are all but completed for the 
transfer of Messrs. Tennent’s extensive at Wellpark 
to a small joint-stock company of wealthy individuals con- 
nected with Glasgow. The price is stated to be 500,0002., of 
which 200,0007. is to be paid in cash. . The brewery is one of 

oldest in the country. paving See in possession of the 
Tennent ‘family for something ike a century and a half, and 
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enjoys at home and abroad a high ion for the quality 
of its ales. ae baw Semen 2 Bree mere eesenged for 
retaining the able services of Mr. Marshall as manager of 


the concern. 


question of widening the remitted to them, 
end, in order to throw the present 1 

a plan proposed some years ago by Mr. 

evening, Mr. A. W. Jordan, in the chair. © 

pointed out how all the details in the distribution of steam, 


was the first of a series of papers on valve gear, there was no 


Edinburgh and Leith De a of 
eee Pecraie afl, i gemn Mr. 5 
president, ecole er oe ly, con- 
sulting ¥ some notes on the difference between 
thourelieal values, of , . 
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1 cae Be a of non-conducting — round t 
linder non-e ive wor , under-working, 
Vino . : 


Institution of Colliery Managers—First Annual Me h 

itl eis foes taping io Coetnw yodetlay! chase 
in w 

other act ong the M Regulation Act 


managers, 

the responsibility of the latter for their oversmen, formed the 
eg topic of discussion. It was resolved to ask Mr. 
ruce, Home Secretary, whether, on the occasion of his visit 
to Glasgow early next month, he would be willing to receive 


that might represent to him their views on the points in 
jenn nig from him the construction he put on the 
terms of the Act. The meeting further decided in favour of 


pal | organising local societies to be affiliated with the Lanarkshire 


Institution, and with it to hold quarterly meetings in Glas- 
gow, for the consideration of important questions in mining 
engineering. 

Death of Professor Rankine.—This eminent professor of 
engineering and mechanical science died late last night, after 
a brief illness, beginning with heart disease, and ultimately 
terminating in paralysis. Only two or three hours before 
his death a short communication from his was read at 
the ordinary monthly meeting of the Institution of Engineers 
and Shipbuilders. It was written by request, and by way of 
supplement to a paper read by Mr. George Simpson, civil 
and mining yt co on “ Mining Machinery,” and it showed 
rancher pe oe professor still gpa pe 
powers 0! icitly stating important scienti rinciples 
and their plas a 2h hase 4 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppiEsBrover, Wednesday. 


The Strike of Ironstone Miners.—The notices of the miners 
at Bolckow, Vaughan, and Co.’s Eston Mines terminated on 
Saturday, and the men left, the employers having up to that 
time refused to consent to the proposed “ pairing system.” 
On Monday a deputation from the men met Mr. ‘Edward 
Williams,; the general manager at Middlesbrough, and that 
gene told them that he could not agree to “ pairing.” 

t Eston there are some men working, and the employers 
believe that the matter will be settled by the men resuming 
work on the old system. 


More Improvements at Jarrow-on-Tyne.—It is stated that 
all the coal-shipping operations of the North-Eastern Rail- 
way Company are to be concentrated at the Tyne 4 
The company having obtained an Act for the purchase of a 
large portion of Jarrow Slake, will have at their command an 
area which will afford a very extended line of frontage to the 
river where accommodation can be provided on a very large 
scale for loaling ships afloat. New branch lines to the dock 
from the Jarrow line will give great facilities for gettin 
merchandise of all descriptions to and from the dock, en 
supply a great amount of siding accommodation for the 
numerous trains that will be sent away from the various 
jetties that are to be erected. 


The Coal and Coke Trade.—There is no material change 
in the coal and coke trades. Owing to the enormous demand 
for all kinds of fuel, prices are maintained. 


‘Threatened Strike of Miners at Heckburn.—A strike is 
threatened on the part of the miners moet by the Bed- 
lington Coal Company, in Northumberland. It is stated 
that one of the causes of disaffection is the alleged inferior 
sort. of coal supplied by the company to the men for con- 
sumption in their houses, but the main grievance of which 
the men complain is the discharge by the viewer of a number 
of men without any a t reason. The men employed 
at the three collieries of the company appointed a deputation 
to wait upon the viewer to ascertain his reason for dismi 
so many of their fellow-workmen, but he declined to discuss 





Steam Piovesine Tackie in Frayce.— We. have 
Pleagise in noticing hat. Masog is py ST py es 
ter, in addition to being awarded a dipléme d’honneur 

for the set of 12-horse steam ploughing tackle on the double 
engine system, shown by them at the late ba Exhibition, 





Proposed Widening of the North Bridge, Edinburgh.—The 
committee of the Bainburgh Town Coupel, whe have had the 
orth Bridge 
arranged at a meeting held Fg 
obtained from a co engi as security 
of, the would pp this grasa Raeerte at the 
; le al to the x ; ee 
] one ; also as expense eggs 4 
the space with a single iron : in ecsordance 
Association of Engineering and Shipbuilding Draughts- 
Pi gt of this Association was held on Thu ds 
per was ‘read by Mr. Jalius m on “Valve Gear.” 
Tecasenan With the common slide valve, Mr. Drewson 
effected by a simple valve motion, could be quickly and 
correctly ascertained by means of valve diagrams, As thi 





his * from the Société des Agric’ 


have also just received a gold ae ighest award— 
teursde France. 


FOREIGN AND COLONIAL NOTES. 
Canadian Railways.—The Canada Central Railway Com- 
pany has opened an extension to Renfrew. In consequence 
of the t incréase of traffic upon the Great Western Rail- 
way of Canada, it has been necessary to divide the superin- 
tendency of the line. 


Krupp of Essen.— 
eee ares 
Sees fren Os ok ea 


an increase of 20 


than 58 steam hammers at the marvellous Essen Works. 


Canadian .—The.-Montreal Telegraph Com- 
Pilg <5 hapee ate line to Rideau Hall for. the con- 
venience of the Governor-General. Telegraphic courtesies 
were recently aeners between the Governor-General and 
the Governor of Australia. 

American 8 WV vigation.—The Pacific Mail Steamship 
Company is builffing on the Delaware six ocean steamers for 
service u its lines. Four of these steamers are being 
built at Chester, at the Delaware River Iron Shipbuilding 
and a Works, and two at the yard of tae Harlan 
and Hollingsworth Com: at Wilmington. One of these 
steamers, the Colinia, has launched ; she is 300 ft. lon; 
over all, her width of beam is 40 ft., and her depth of hold 
from base line to upper deck 30 ft. 6in.. There is also in 
frame in one of the Delaware yards an iron ferry boat for the 
Erie Ferry Company, plying between Jersey City and New 
York, while-Mr. Roach has.a contract for building the hulls 
of two iron colliers for the Reading Railroad Company, at 
300,000 dollars. 


South American Steam Navigation.—A line of steamers of 
the Compania Sud-Americana is to be extended next month 
sei uat me aes ets Spe 

a will pro! inaugu- 
wath entuadien of the line to Callao. r ce 

The United States Navy.—Sundry recommendations with 
reference to the improvement of the United States Navy are 
made in the report presented for 1872 by Mr. Secretary 
Robeson. It has been found that more money has often been 
spent in the repair of old vessels, as authorised in Congress, 
than would serve for the construction of new ones of greater 
strength and of improved models and appurtenances. As an 
instance of this, the Pensacola cost 325,000 dollars, and her 
repairs more than twice as much, viz., 760,000 dollars. As 
to other vessels of the United States Navy, including the 
Guerriére, the Nevada, the Como, and the Vanderbilt, to put 
them in a thoroughly good condition would absorb an amount 
of money far exceeding their original cost, their timbers 
being much decayed, as they were built of unseasoned white 
oak. It is proposed to extend the _ti of compound 
engines in the United States Navy. It is also in contem- 
plation to sell a number of light draught monitors built 
during the civil war. : 

South American Telegraphy.—An important modification 
has been made in the 10th Article of a concession granted b 
the Brazilian Government to the Baron de Maua for the 
laying a Transatlantic cable between Brazil and Europe. By 
a decree of Oct. 30, 1872, the 10th Article now reads as 
follows: “ At the end of twenty years of exclusive privilege 
the concessionnaire will have the enjoyment of the cable or 
cables which he may have laid, but without any privilege.” 
Mr. Studdy Leigh has applied to the Chilian Congress for 
permission to lay down a submarine cable from a point on 
the Chilian coast. 

Minerals in Peru.—The Peruvian Legislature has passed 
a law for the appointment of a commission to report upon the 
mineral wealth and capacities of Peru. Each member of the 
commission is to receive a salary of 4000 dolls. per annum. 


| Sream Lavycues.—The Pacific Steam Navigation Com- 
[re de fine steamer Tacora on her outward voyage from 

iverpool to the west coast of South America, which was 
wrecked near Monte Video, fortunately had two steam 
launches Pom board which ron _ 
prwey passengers from steamer. ese launches, 
one of which formed part of the equipment of the ship, were 
lowered into the water with steam up, and had it not been for 
the successful performance of these two little boats, the loss of 
life, which was limited to one. small boat’s crew, which 
capsized, might have been most serious, there having been 
over ‘300 passengers on board. It must be satisfactory to 
Messrs. Yarrow and Hedley; of Poplar, the builders of both 
these launches, to know that indirectly they may have been 
instrumental in saving so many lives, 





rendered most essential service in 


Re Pottock anv Mrrensi1’s Petitton To Seat Letrers 
Patent.—This was an application by Messrs. Pollock and 
Mitchell for Letters Patent for “‘ Improvements in Kilus,”< 
which had originally been opposed before the Solicitor- 
General, and now came before the Lord Chancellor; the 
ground of opposition being that the invention was not new, 
and was described in the m of Morand’s Patent, 
No. 1190, of 1870. Mr. QC., and Mr, Macrory (in- 

by Messrs. Parke and 


structed D 

Wise),.s ted the petition, and Webster, Q.C., and 
Mr. ebster (instructed ! Messrs. Bell, Brodrick, 
and Gray), o The Lord Chancellor said that it'was 
not usual or desirable that such cases should be brought by 
way of appeal to his Court. The opposition was a speculative 
one, and having looked at the specifications (under protest), 
he found there was no plain case of identity, therefore the 
patent would be sealed, and the opponent (Mr. Derham) 





must pay the cost. 
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(For Description, see Page 445.) 
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SECOND CLASS CARRIAGE FOR THE INDIAN 


HALF SIDE ELEVATION. 


HALF LONCITUDINAL SECTION 
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FESTINIOG AS A TYPE. 

Tue Festiniog Railway has been worked almost 
threadbare. There has been so much written about 
it; so many people have visited it; advocates of 
narrow gauge have pointed at it as the triumphant 
solution of a vexed question ; ponents to the 
narrow gauge have done the same g. It is alike 
an example of Mr. Bidder’s “‘ toy lines,” and a proof 


that the whole railway practice of half a century | gau 


has been entirely at fault. ‘Those who have not seen 
it write most fluently (and imaginatively) about it, 
be they orthodox or heterodox engineers. It pays 
a dividend of 40 per cent., say the latter; narrow 
gauge theories mus¢ therefore be right. It is no- 
thing but a horse track turned into a tramway to 
carry slates from quarries down hill to a port, cry 
the former ; therefore, it proves nothing. Twenty 
miles an hour upon it approximates to wilful 
murder, argue many ; not at all, says Mr. Spooner, 
and drives his engines (Fairlie’s) at double that 
8 


peed. : 

The fact is that both sides, striving to make out 

a good case, overshoot the mark, gerate for or 
against, and argue, not upon the Festiniog Railway 
as it actually is, but only as they are pleased to 
consider it exists. It may be worth while, then, to 
endeavour to arrive at some definite conclusions, 
which may serve as a guide, and show how far this 
line of world-wide fame may be taken as a type, 
and in what respects it differs, whether for better or 





worse, from ordinary narrow lines, and what 
lessons it teaches which may A applied in 

practice. To ascertain this we have to the 
circumstances under which it was made; the cost 
of its construction; that of its maintenance and 
wor ; the nature of its traffic, and the condi- 
tions which regulate that traffic. We may first 
answer these questions very briefly. 
stances under which it was made were very un- 
favourable ; the cost of its construction has been 
actually high, but comparatively cheap ; the nature 


of the and the conditions which regulate that 
traffic are tly in_its favour. 
When the line was undertaken in 1832 it was 


never contemplated to use steam power upon it. 
The fine slates from the Dinas quarries had to be 
brought down to Portmadoc for shipment, at a 
level 1000 ft. below the workings, but there was 
nothing to go up save empty wagons, odd stores, 
coals, and quarrymen ; when the road was made, 
gravity worked the whole of the heavy traffic down, 
and horses the light traffic up, and as the wagons 
were built to suit the requirements of the line, and 
as it was tobe a horse-worked tramway, not a steam 
worked railway, curves under 2 chains radius, and 
gradients less than 1 in 80, were adopted with the 
1 ft. 114 in. gauge that was chosen. It was truly fortu- 
nate that the line was laid thus, though Mr. Spooner 
little thought when he made it in 1832 that it was 
destined to become one of the famous railways 
of the world 40 years after, and help forward so 
greatly the cause of narrow gauge. Being then 
only a tramroad and not a railway, it was built to 
fulfil as nearly as possible the requirements of the 
traffic; it ran along the high road, it crossed ravines 
upon the tops of walls, it skirted hills, midway of 
their heights, on narrow side cuts, clinging close to 
the mountain side, and winding in and out at the 
bidding of the natural contour, now and then 
through cuttings, and twice through miniature 
tunnels, one of them half a mile long, however. 
And in this way the Festiniog tramway was made 
for about 2500/. a gt with ed weighing he Ih. 
to the In 1863, the traffic having greatly in- 
prbica dg C. E. Spooner determined upon sub- 
stituting steam for horse power, and adding pas- 
senger carriages to the long trains of slate wagons. 
How this experiment answered is a matter of history, 


40 | as well as the later and equally important epoch in 


the history of the line, when Mr. Spooner finding 
that a single pair of rails was insufficient for the 
growing traffic, applied for powers to double the 
track, bat was saved the labour, the expense, and 
the delay of so doing by adopting the Fairlie 
system in 1869. ‘The cost of alteration, includi 
heavier rails (they weigh now 48% lb. to the yard), 
rolling stock, sheds, shops, &c., have raised the 
total cost for constructing the ]4} miles of line to up- 
wards of 56,000/., or about 6000/. a mile, apparently a 
considerable sum when the limited width of forma- 
tion, the minuteness of the gauge, the steep gradients 
and sharp curves, the small quantity of rolling stock, 
and the miniature repairing shops and sheds are taken 
into consideration ; but it must be remembered that 
the line runs for the whole of its length through ex- 
tremely difficult country, that in this sum is included 
the high road in the long Traethmawr embankment 
(built many years ago to reclaim land from the sea), 
and that the most essential parts of the line—the 
road bed and permanent “‘way—are perfect. The 

uestion to be asked, therefore, is, not how much 
the line actually cost, but what would have been 
the outlay had it been built upon a 4 ft. 84 in. 


e. 
e have said that the direction and the nature of 
the traffic upon the Festiniog Railway are all in its 
favour. This is an important fact not sufficiently 
considered, especially in America, by ardent advo- 
cates of narrow gauge. A line, the freight traffic 
of which is of only one class, which is regular in 
its amount, and pays high charges, and which is all 
down hill, works evidently under great ad 

as com with a railway that has to do a mixed 
uncertain business in each direction, at low freight 
rates. This is unquestionable, and it is for these 
very reasons that the Festiniog Railway has earned 
for itself the 50,000/. required to improve it to its 
present condition, and is able to pay 294 et cent. 
upon its original capital. But if the line been 
enlarged to the orthodox gauge; if 150,000/. instead 
of one-third the amount had invested, as must 
have been the case, in making the change; if roll- 
ing stock and shops had been furnished to corre- 
spond, we can y imagine that the most bigoted 





advocates for broad gauge—those Australian engi- 


for example, whose evil counsels have 

vailed in Vinole mond argue that the Festiniog 
we would pay 294 

are told this is not a railway—it is only a tramway, 
steam worked, it is true, and having all advantages 
in its favour. We freely admit that it is not a rail- 
way—in the Great George-street sense of the word 
—and the proprietors may on themselves 
upon the fact. It will be w while to compare 
a year’s work on the Festiniog with the annual 
traffic on some of the Victorian lines which are 
5 ft. 3 in. e, and which ruinous gauge is to be 
maintained. Putting out of consideration the 254 
miles of 5 ft. 3 in. gauge already built in that colony 
at an outlay of nine millions and a quarter sterling, 


we may look at the new lines which are to be com- 
menced, and the probable traffic to be derived from 
them. The length of each of four lines proposed 


by Mr. Higinbotham is about 150 miles, and the 
estimated traffic amounts to 40,000 tons a year for 
the four lines collectively. In 1869 there were 
carried on the Fegt:.1og Railway 136,732 tons of 
goods and minerals, or more than three times the 
traffic for which 600 miles of railway, 5 ft. 3in. 
gauge, are to be built, if the money for so doing 
can be raised. - In addition, 97,000 passengers were 
carried through the year ; the receipts from 
this source alone reaching 700/. per month during the 
summer, Yet the Festiniog Railway is not worked 
up to one-half of its full capacity ; there are but 
five trains a day, there is no night traffic, and no 
Sunday business at all. The traffic returns upon 
the line are therefore enormous compared with those 
to be obtained in Victoria for the broad gauge ex- 
tensions, and the number of trains daily show that 
50, and not 30, per cent. could be returned upon 
the capital, if there was work enough to be done. 
In short, the little Festiniog Railway carries as 
many passengers every year as any one of the Vic- 
torian extensions will obtain; it carries a large 
amount of mixed goods, and 120,000 tons of minerals 
besides. It must be borne in mind, also, that the 
general freight is all carried up the heavy gradients 
of the line, and that hauling Saak the empty slate 
trucks forms a considerable item in the expenditure. 

We have seen now that the Festiniog Railway 
proves conclusively that even such a narrow gauge is 
thoroughly adapted for general traffic, far heavier 
than can be obtained in Australia or in India through 
the districts where extensions are contemplated, 
and that if that line exists and is worked, under 
favourable circumstances, the result is shown in the 
exceptionally high dividends paid. There is, how- 
ever, one point to which we are bound to call atten- 


ding | tion, which gives to the line a greater advantage 


than others can hope to enjoy. It has Mr. Spooner, 
C.E., for an engineer, and this gentleman shows 
something more than professional skill in his work ; 
he shows an earnestness and enthusiasm, we may al- 
most say an absolute devotion for the Festiniog Kail- 
way ; the line from end to end is constantly under 
his eye; and every detail of construction, manage- 
ment, or repair receives his personal consideration. 
We suppose it would be difficult, if not impossible, 
to find elsewhere 14 miles of permanent way similar 
to that laid down between Portmadoc and Dinas. 
We noticed within the last few days, that the con- 
stant heavy rains which have deluged that district 
in common with all the rest of England, have had 
no effect upon the ballast ; there being no signs of 
subsidence or any shifting of the sleepers, whilst 
the rigid fish ee employed throughout the line 
maintain all the joints in a perfect condition. And, 
as with the permanent way, so it is with every other 
detail of the line, everything is adapted to fulfil 
its purpose to the best effect, not with a blind de- 
ference to what has been done before. 

But though it is impossible that narrow gauge 
engineers can follow—except in a few favoured 
instances—Mr. Spooner’s example, yet they ma 
benefit greatly by ‘his experience, agro d wi 
regard to the permanent way; the narrower 
the gauge, the greater is the necessity for 
approaching to perfection in the road bed; 
the greater is the danger of any irregularity of 
the rails, because such irregularities impart oscilla- 
tion to vehicles passing over them, perhaps scarcely 


perceptible if the rails are far a but ually 
increasing until they become abeolately gerous 
as the width of the gauge dimini 


es. 
The Festiniog Railway proves clearly the possi- 


bility of carrying on an extensive passenger traffic 
upon a narrow gauge, although the actual numbers 


conveyed upon it are comparatively insignificant ; 








but passenger has been an incidental, not a 
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principal, feature of the line, and the actual car- 
riage stock, though it has been found suitable for 
the purpose, was open to improvement, This stock 
was between 9 ft. and 10 ft. long, 6ft, 3 in. wide 
outside, and of ample height, with the seats run- 
ning longitudinally, ‘Th increasing passenger 
traffic has, however, led Mr. Spooner to construct 
an entirely new type of passenger rolling stock, 
which has been found to answer admirably. The 
new carriages are 37 ft. long over all, of the same 
width as the other stock, and they are divided 
transversely into ordinary compartments, with the 
exception of the two ends. Each seat gives ample 
accommodation for three persons. The carriage 
rests upon two four-wheeled bogies, the frames 
of which are bent downwards under the bottom 
of the carriage, so as not to interfere with the 
sitting space in the end compartments, the seats 
in which are, however, placed longitudinally, in- 
stead of transversely, in order that the wheels of 
the bogies may have sufficient space. The floor of 
the stock is, of course, very near the ground, as is 
the case with all the passenger carriages upon the 
Festiniog line. We shall shortly publish detailed 
drawings of this new stock; meanwhile we may 
observe that it is the most remarkable that has 
yet been built for regular traffic. Its length is 
more than 18 times the width of the ‘gauge, whilst 
the width is more than 3 times. The length of 
rolling stock for the Denver and Rio Grande Rail- 
road is less than 12 times, whilst the width is 2.33 
times that of the gauge. A long working expe- 
rience has shown that the width of vehicle adopted 
on the Festiniog Railway is not excessive. «We 
have travelled over the line in one of the short 
carriages, with longitudinal seats, with one side of 
the carriage loaded with at least 800lb. weight of 
passengers, the other side being unloaded, without 
observing the slightest tendency to oscillation, even 
in passing round curves of 1} chains radius, at com- 
paratively high speeds ; but such a result could not 
have been obtained if the permanent way were not 
in a perfect condition. 

The Festiniog Railway has shown clearly that 
moderate speeds may be adopted in regular work- 
ing and that high speeds can be reached with perfect 
safety. A favourite argument of the opponents of 
narrow gauge has been this, that the velocities 
must be kept so low, if danger is to be avoided, 
that traffic requirements, even assuming capacity to 
be sufficient, cannot be fulfilled. Ten or fifteen 
miles an hour, or even twenty as an exceptional 
maximum, has been assigned as the limits of speed 
that must be set upon lines, not of 1 ft. 114 in. 
gauge, bat on those of 3 ft. 6 in. Facts at Festiniog 
refute all these arguments; 30 and 35 miles an 
hour, upon those steep gradients and sharp curves, 
is not an uncommon working speed, and on a re- 
cent occasion we stood upon the foot-plate of the 
‘* James Spooner”—when she made over 42 miles 
an hour—without experiencing the slightest indi- 
cation or sense of danger. Of course, it is impos- 
sible to say Rote Boom oll closely the limit of safety 
was approached, but all indications of danger were 
wanting, and the engine travelled as smoothly 
and as steadily as if it was running on a 4 ft. 8} in. 
gauge, instead of one of 2ft. ‘The experience 
gained by several years of daily work conclusively 
shows how fallacious are these arguments, advanced 
to prove that speed and narrow gauge cannot go 
together. But here we must repeat that at Fes- 
tiniog there exist the two elements of safety at 
high speeds ; the first of these is the permanent way, 
the second, the Fairlie engine. ‘The perfect condi- 
tion of the former, and the care with which the 
parabolic curves have been laid out, permit the long 
trains which are worked upon the line to sweep 
around the hill sides at comparative high speeds 
with the utmost steadiness, whilst the engines are 
essentially correct in principle for the work they 
have todo. Attempt to ride at 35 miles an hour 
upon either of the miniature ordinary engines, 
which were exclusively employed before the days 
of the * Little Wonder,” and you begin to tremble 
for the consequences ; you they run with 
tolerable smoothness, but as the speed augments, 
the uneasiness of the engine and of the experimenter 
increases also, until, at 35 miles, the roll and 
gallop become subjects for legitimate alarm. 

But the Fairlie engine has done much more than 
to enable the speed of working on this line to be in- 
creased. With the ordinary engines first employed, 
the insignificant loads carried, combined with the low 
speeds (the Board of Trade had limited them to 12 
iniles an hour), rendered the single pair of rails in- 
sufficient for the traffic, and, as we said, it was in- 








tended to apply for powers to double the line in] and the traffic becomes more general, © 

pecrergiior en wie oie Sg a oat This intention, how-| we have said before, the success of the Festini 
ever, was abandoned, and the “ Little Wonder” was | Railway is due in a great measure to the manner 
placed upon the line in order to ascertain how far} in which it is maintained. Could the permanent 
the double-bogie engine would increase the working | way of’ all the narrow lines of the future be 
power of the single pair of rails. ‘The consequence | as that at Festiniog, a would afford 


was that instead of being restricted to take slowly u 
a gross load (without the engine, which weighe 
10 tons) of 45 tons, no less than 108 tons could be 
hauled, whilst on the return journey the respective 
weights of the train for the [0-ton single engine, 
and the 19}-ton Fairlie, were 93 tons and 336} tons, 
or more than three times the paying load, the 0 
also, as we have seen, beingincreased. Under these 
circumstances there was no further necessity to 
double the line, the Fairlie engine having in effect 
done so. The ‘ James Spooner,” the second loco- 
motive of this class, just placed upon the road, will 
still further simplify the work, and the number of 
daily trains to and from Portmadoc will be reduced 
from five to four. 

The Festiniog Railway affords valuable data upon 
the subject of transhipment. At Minffordd Junc- 
tion, near Portmadoc, there has recently been built 
an exchange station, in connexion with the Cani- 
brian Railways. ‘To this station are brought down 
a large number of slates, which are shifted from the 
narrow gauge wagons into those of the broader 
gauge. To the same point also come the coal 
wagons, which are discharged into the Festiniog 
trucks to be taken up into the quarries. Besides 
this there are exchange sidings where, under cover, 
such few miscellaneous goods as arrive at Minffordd 
are shifted. But these, it is almost needless to say, 
amount to little in the course of the year. A con- 
siderable business in transhipment is, however, 
transacted, and although only two classes of freight 
have to be shifted—slates and coals—it happens that 
the former is one of the most difficult and costly 
articles to tranship, whilst the latter is amongst 
the cheapest and simplest. The narrow and broad 
gauge wagons are brought alongside each other, 
and the carefully packed slates (which are of most 
excellent quality) are taken out of the one wagon 
and laid in the other by hand, it being impossible 
to shift them in bulk on account of their fragile 
nature. In changing the coal from one truck to 
another, the 4 ft, 8} in. wagons are brought over an 
elevated siding, upon a tipping table, and the side 
or end of the wagon being opened, the table is set 
at an angle, and the coal is discharged into a shoot, 
at the bottom of which are placed the small wagons 
to receive it. 

The cost of unpacking and repacking the slates is 
sixpence per ton, that of transhipping the coal is 
less than a penny per ton. In the hos of facts like 
these, which are amply borne out by the practice in 
America (where 6 cents a ton is a fair average), in 
Sweden, and elsewhere, what becomes of the false 
statements, and false arguments founded upon this 
subject, which have been so freely circulated, and 
which unfortunately have carried weight with them. 

Two other points of great importance present 
themselves: the cost of working, repairs, and main- 
tenance upon the Festiniog Railway, and its capacity 
for carrying a mixed and bulky traffic, as applied to 
general narrow gauge practice ; the latter is of 
special importance, because it touches one of the 
principal arguments by which the broad gauge 
clique, through Colonel Kennedy, seeks to obtain a 
reversal of the Indian Government decision upon 
narrow gauge railways. But to these points we 
must address ourselves on another occasion; the 

resent article has already exceeded reasonable 
imits. 

We are now in a position to see how far the 
Festiniog Railway may be regarded as a type. 
Proving conclusively as it does the possibility, or 
rather the ease of carrying upon it a considerable 

assenger and mixed traffic, besides a large mineral 

usiness, it is nevertheless clear that the gauge is 
not a suitable one for ordinary _—s e re- 
quirements it has to serve, apart from that of carry- 
ing slates, are not of that positive and urgent class 
inseparable from an ordinary line of railway. The 
ae it conveys, are either quarrymen or 

wellers in the little hill villages to which Port- 
madoc is as a metropolis, and tourists whose busi- 
ness is leisure. The P pyc 
be easily handled, and of small importance enough 
to wait, if necessary, upon convenience. Moreover, 
the line has been isolated hitherto, and though its 
extensions, to be carried out on a large scale, will 
be necessarily of the same gauge, it will be found 


traffic is so light as to|- 





that a certain amount of inconvenience will attend 
these reduced dimensions as the mileage increases 





upon ordinary lines, and for this reason, if for none 
other, an increased width of is required. 

But we may judge from work done by the 
Festiniog Railway how eminently suited for a 
general and extensive traffic are lines far narrower 
than 4 ft. 8} in., such for example as the 3 ft. 6 in. 
railways of Norway. pe aad ory. a is com- 
bined safety at moderately high speeds, with ample 
capacity in the rolling stock for every of mer- 
chandise, and full accommodation for passengers, 
whilst at the same time, the small light carriages 
and wagons can be filled with a very large 


tion of paying weight. The small open Festiniog 
trucks, and the covered wagons, looking like dog 


kennels, carry 3 tons of freight for one of vehicle, 
but on the 3 ft. 6 in. gauge the same proportions can 
be maintained, and the stock is of universal utility. 
The answers to the two following questions are, we 
think, then clearly given. If so much is done at Fes- 
tiniog, how much more may we not & from lines 
3 ft.,a metre, or 3 ft. 6 in. gauge ? And, if double the 
business is tran upon the Festiniog Railway, 
when only worked up to half its capacity, that is to 
be expected from projected lines in Australia and 
elsewhere, would it be true economy to construct 
those lines 5 ft. 3 in. wide ? 

We have seen that the Festiniog Railway could 
not be worked up to its full capacity except by the 
use of the Fajrlie engine, and it is clearly evident 
that without this, or some analogous system, narrow 
gauge railways cannot possibly be developed. 

oubtless there are many districts in which the 
traffic is so scanty that a minimum of steam power 
is ample, but upon = ae where a serious business 
exists, especially where there are steep gradients 
and sharp curves—and these are a ek charac- 
teristics of narrow gauge construction—then the 
Fairlie engine, or a better if it can be found, must 
be employed. The pense gained by Mr. Spooner 
is not exceptional, his testimony is to the effect, 
as we have seen, that with the Fairlie engine high 

can be safely reached, two and a half or 
three times the load can be carried, with less than 
twice the weight of the ordinary engine, and with 
an economy of fuel equal to 25 per cent. in pro- 
portion to the work done. 

As a profitable line the Festiniog must not be 
taken as narrow gauge type. It pays large divi- 
dends upon a smali capital simply because it com- 
mands high tariffs. 

As an excellent example of “‘ break of gauge, and 
the train of intolerable evils consequent thereupon,” 
it may be taken as a type, proving as it does, that 
the cost of transhipment is not nearly so great as 
has been claimed, and is absolutely insignificant 
compared to that of building broad gauge lines of 
any considerable length, to say nothing of the sub- 
sequent expense of running heavy stock only 
aeenly loaded over these lines when they are 


e. 

Speaking generally, the Festiniog line may be 
regarded as an admirable example of imperfect means 
adapted to a successful end, somewhat cramped, it is 
true, by the accidental ng Dag a nee weg 
its origin, but possessing devices of a hi r 0 
merit to overcome difficulties that ald have 
been unknown if a wider gauge had at first been 


adopted. 
In many important points which we have noticed, 
we may therefore regard it as a for the ex- 


tensive system of railways for light traffic that 
will be built ere long in all parts of the world, and 
we neg hans rye to re it, gee we are con- 
vin y gauge advocates, in extrava- 
gance jin construction, and costliness in working 
lie the secrets of true railway economy. 





THE ABO PROCESS. 


In a previous article we directed attention to 
most of the schemes that have been for 
the utilisation of sewage, and to some points 
which characterise the A BC Tt has been 
the animal, is an essential feature process. 
But with it is included, according to the various 
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taken out by the Native Guano Company, 

Eirge number of other eee considered as ai 

ing tliat process in not only purifying sewage, so as 

: sosenaer the resultin effizent water fit to run into 

any stream, but also \he production of a fertilising 

manure, which to copy the opinion (in part) of 

Liebig, would return to the soil that which the 
animal had, during its existence, extracted from it. 

Pursuing the investigation of the A BC process, 
the following points of chief interest arise beyond 
those already stated. 

A proportion of clay, amounting in most 
cases to about half the weight of the resulting native 
guano, is employed. ‘The office of the clay may be 
simply described by stating that alumie silicate has 
the power of attracting to itself certain animal 
matters, as is well known’ in the ordinary com- 
mercial process of fulling work. This fact, how- 
ever, does not seem to have suggested itself to the 
early patentees of the process, who employed clay 
of any kind, if some of them deserved that title. For 
example, a quantity of common marl was selected 
as a clay, that contained about 20 per cent. of car- 
bonate of lime. If, however, a suitable clay be em- 
ployed in treating sewage, it has-many excellent 
properties. It is a matter of common knowledge 
that clay containing a certain amount of alumina, 
soluble in any of the so-called mineral acids, has an 
effect on animal matter resembling that of the alka- 
lies, although possessing no alkaline properties of 
its own. Independent of the power of such clay to 
precipitate animal matters, and even, as Professor 
Way has stated, to remove chlorides,. its addi- 
tion in the form of a resulting sewage manure would, 
without doubt, prove valuable to sandy soils. Such 
a silicate of alumina, or aluminic silicate, would 
thus aid in retaining moisture, and consequently 
carbonic acid and salts of ammonia, in both cases by 
mechanical fixation. 

The employment of any sulphate or other salt 
or kaloid of aluminium is to be recommended in 
treating sewage. Hence the A BC, the Phosphate 
Sewage, and Anderson’s companies have been 
unanimous in using some form of aluminous com- 
binations for that purpose. But all have blinked 
the fact, that salts of iron, which are isomorphous 
(in alums) with those of alumina, are really, in 
part, if not equally, efficacious as séwage purifiers. 
Had Mr, Dover, to whom we have y referred, 

the knowledge of a matured chemist, we 
should searcely have heard of some of the more 
modern schemes of chemically treating sewage. 

The use of charcoal is another feature of the A B C 
system, The advantages of this material cannot 
be over-rated as a deodoriser. We could refer to, 
at least, a score of patents in which it has been 
selected for disinfecting purposes. - In 1855-56, Dr. 
Stenhouse, of St. Bartholomew's Hospital, and Dr. 
Forbes Watson, formerly of the Indian medical 
staff, took out a patent for its use for rendering the 
miasmatic air of Indian climates purer by filtration 
through that material, before the atmosphere 
reached the lungs of the patients. We believe that 
Mr, Wicksteed, in 1854, was one of the first to use 
a kind of chareoal (for purifying sewage) formed 
from the waste of the prussiate of potass (ferro- 
cyanide of potassium) manufacture; yet this hassince 
been repatented, Similarly, in the case of purifica- 
tion of gas, the use of oxide of iron was patented 
years before the present patents were brought into 
actual use. ‘The truth of the patent history of our 
country would show some singular revelations in 

to “‘ original” inventions. 

We have then disposed of the chief ‘‘ elements” 
of the A B C process, we now proceed to state and 
discuss its use and results. 

The blood, clay, charcoal, and sulphate of 
alumina, or alum, are mixed together, so as to make 
a kind of semi-liquid, afterwards diluted with water. 
The proportions employed are thus stated in the last 
patent (30th December, 1870, No 3399). ‘In 
practice we find the following proportions give good 
results with ordinary town sewage : 

“Ingredients contained in 100,000 parts of the 
ABC mixture: 


Parts by weight. 
Crude sulphate of alumina ... pis 3,000 
a web vii He Bod 
c Ribahctael sails bed 0,000 
Mes... ty.--, ot oneal 
Water .., eee . on 82,994” 


The above formula. gives that in which blood is 





In the preceding article, 894, at the ninth line 
from the bottom, the ead dikes should have chemical ; 


| has upon the health of the community.” 
_| among the leading authorities, what becomes of all 


employed. If, however, glue be substituted, then 
one part of that substance is used, the remaining 
difference of five parts being made up with water. 
“The quantity of mixture to be added to the sewage 
will be about one volume of the said mixture to 
100 volumes of sewage, but, of course, the propor- 
tions and constituents will be subject to variation, 
according as the character of the sewage is found to 
change, the ‘feed’ being regulated as required by any 
suitable mechanical means.” 

Such is the A B C mixture described in the words 
of the patentees. If about two drachms of it be 
added to about twelves ounces of ordinary sewage, 
contained in a hydrometer glass, some singular and 
sometimes beautiful results are obtained. After the 
sewage and mixture have been well stirred together 
an immense number of flakes form. These gradually 
aggregate into larger masses which eventually settle 
to the bottom of the vessel. For some time fine 
particles remain suspended, but after a lapse of 
six to twelve hours the supernatant liquid becomes 

rfectly clear, tasteless, and inodorous, no matter 

ow filthy or coloured it had previously been. Leeds 
sewage, which is generally deeply coloured with all 
kinds of dye-stufis, may thus be rendered as clear 
as distilled water, and could not be distinguished 
in this condition, by drinking it, from the ordinary 
water supply. Any person can easily verify the 
result by proceeding according to the instructions 
here given. Z 

This fact establishes the claim of the Native 
Guano Company in regard to the power of the pro- 
cess of rendering sewage clear, inodorous, and taste- 
less, but not to an unlimited degree. The perusal 
of our observations given in some preceding articles, 
entitled ‘‘ Notes on Sewage,” will afford an explana- 
tion of the limits to the efficiency of the process. 
Take for example two extreme cases. If the same 
quantity of ABC be added respectively to the 
same quantities of the sewage of Leamington and 
of Leeds, the latter will readily afford a clear 
effluent, while the Leamington sewage will be very 
imperfectly acted on, because the latter is highly 
charged with animal matter, while the Leeds sewage 
is enormously diluted with water. At first sight it 
would appear that the addition of more ABC to 
the Leamington sewage in proportion would over- 
come the difficulty ; this it does to a certain extent, 
but not with such satisfactory results as are obtained 
by the action of the A BC on a dilute sewage. This 
point, however, will be further dealt with when we 
consider the relative qualities of the manure pro- 
duced from various kinds of sewage. 

The important question arises here as to what 
extent the A BC process purifies sewage, so far as 
the quality of the effluent is concerned. Unfortu- 
nately a serious difficulty arises, as to the results of 
chemical analysis in determining the amount of ‘+ or- 
ganic nitrogen,” which is considered as indicative of 
sewage contamination. ‘The following instances, 
which came, with scores of others of a like nature, 
under our personal observation, will show the little 
reliance that can be placed on chemical analysis for 
absolutely determining the fitness of water for 
drinking purposes, and consequently the character 
of an effluent produced by the treatment of sewage 
by irrigation, or any other process. In 1871 two 
leading members of a local board sent up samples 
of the well water they respectively employed for 
domestic purposes to two of the most eminent 
chemists in London. The reports returned were 
diametrically opposed to each other. According to 
one, the water was replete with sewage contamina- 
tion, and utterly unfit to drink; while the other 
chemist reported the water as quite free from sewage 
contamination and excellent for drinking purposes! ! 
But to still further show the difficulty that exists 
in this respect, we quote the viewsof Professor Frank- 
land, as stated in a letter contained in a Report on 
the Water Supply (Metropolis*). He remarks : 
““T¢ cannot be too widely known that chemical 
analysis is utterly powerless to detect any matter posi- 
tively injurious to health in any of the forms of animal 
refuse which go to contaminate water.” At a lower 
part of the page referred to he adds: “ Jé is for the 
physiologist, not the chemist, to say what influence the 
admission of excrementitious matters into drinking water 


After such remarks written by one who is held high 


our judgment in respect either to the analysis of 
ordinary drinking water or of that of the effluent 
resulting from any mode of treating sewage? An- 
other instance of this uncertainty may be given. 











reading “ an amusing series of chemical products,” &c. 





A sample of effluent derived from the A B C pro- 
eess was placed in the hands of five independent 
and able chemists. Their determination of organic 
nitrogen differed from 0.5 to 1.3 of a grain per 
gallon! It is evident, therefore, from what has been 
stated that any attempt to determine the purifying 
results, in a sanitary point of view, regarding any 
existing method of sewage treatment, is compara- 
tively valueless so far as indicated by chemical 
analysis alone. ‘Taking the nearest approximation 
to truth that we can supply in regard to the 
potential effect of the A BC process on sewage, the 
following results may be relied on, gathered from 
about fifteen month’s experience at Leamington, and 
three months at Leeds, the examination analyses, 
&c., having been made daily. At no period, between 
May, 1870, and July, 1871, was the effluent of a daily 
flow of about 500,000 gallons at Leamington fit to 
run safely into a stream that might subsequently 
be used for drinking purposes, except at rare in- 
tervals, whose urrence was accidental. ‘The 
average effect, asc@ftained so far as possible, was 
that the ABC removed about 26 per cent. of 
organic and inorganic, matters. But as, however, 
during that period a considerable addition was made 
to the amount of inorganic matters by the use of 
ammonia-alum, it would be perhaps right tostate that 
about 38 per cent. of soluble and suspended matter 
of all kinds was removed. ‘The result here given 
is deduced from about’f50 analyses made at a time 
when little or no rain fell, in fact, during the great 
drought that prevailed in 1870. As regards the 
appearance of the effluent during that period, a depth 
of from six in. to 12 in. was sufficient to obscure 
vision of a non-metallic object. It must be re- 
peated that the Leamington sewage was always rich 
in animal matter, and consequently produced a 
manure of a quality greatly superior to any that the 
A BC process has extracted from any other sewage, 
a point with which we shall subsequently deal in its 
commercial and chemical relations. 

In regard to the effluent produced at Leeds, in 
quantities varying from 250,000 to 1,000,000 gal- 
lons daily, it may simply be repeated that when the 
entire arrangements were properly at work, the 
effluent could with difficulty be distinguished from 
the ordinary water supply. The total amount of 
organic nitrogen has been reduced to one five mil- 
lionth part of the quantity analysed, It has been 
drunk, by parties unaware of its source, under the 
impression that it was drawn from a newly dis- 
covered spring. The Leeds authorities placed 
samples for analysis in the hands of eminent chemists, 
and consequent on their report have resolved to 
adopt the process for the treatment of the whole of 
the sewage, amounting to about 13,000,000 gallons 
daily. So far results seem decidedly in favour, 
under the circumstances named, of the A BC process. 
It will be desirable, however, to investigate the 
financial details, as regards the production of such 
an effluent, and the value of the Native Guano 
as a commercial product, matters which will be con- 
sidered in a succeeding article. 




















* Blue book, No. 99. March 11, 1872, page 37. 





COMBUSTION OF COAL. 

In our Jast number we calculated the maximum 
theoretical evaporative value of coal, consisting of 80 
per cemt. carbon and 5 per cent. hydrogen, raising 
steam at 300° from feed at 120°, the products of 
combustion leaving the heating surfaces at a tem- 
perature of 500 deg. above the temperature at which 
they were admitted to the furnace; the result we 
gave as 12.471b. of steam per pound of coal, or 
five-sixths of 15lb, This should have been not 
12,47 Ib., but 12.51b., which is exactly five-sixths 
of 15lb. The error is due to an erratum on our 
part in the writing out of the data with which we 
worked out the calculations. We entered “ cubic 
feet” in place of ‘‘ pounds,” and vice versd in writing 
the composition of the atmosphere, and we used the 
numbers in that wrong sense throughout the article, 
and therefore gave the evaporation too small by 
half anounce. ‘This error is corrected in the follow- 
ing recapitulation, on account of the difference pro- 
duced in some of the temperatures. 

Atmospheric air is composed of : 


cub. ft. Ib. 
Oxygen .. 20.81 23 
Nitrogen ... ods 79.19 77 
100. 100 


or nearly 32 Ib. of nitrogen to 1 lb. of oxygen. 

At the standard temperature 39.1° Fahr. and 
14.7 Ib. pressure per square inch, the gases we have 
to deal with in combustion have the following 
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Atmospheric air 
Oxygen 
Nitrogen ... 
Hydrogen ... 
C O Carbon 
bonic oxide) _... eee 
C 0, Carbon dioxide (carbonic 
acid) ove ove - 


monoxide (car- 





OH, Steam... eee - 

C,H, Ethene (or ethylene, 
heavy carburetted hydro- 
gen or olefiant gas) 

C H, Methane (or methyl hy- 
dride or marsh oh ose 


12.626 





| 22. A70® 
' | 


80 P. 
Mean Specie Heat of Products wa a or 


Ib. 
From carbon .236 x 10.0768 = 2.37792 | 11898 
From hydrogen .303 x 1.7896 = .54279] 38104 


11.8663 )2,92071 )15002 


Mean specific heat oe 2461 6186 
Increase of temperature 5136 deg. 

The products of combustion carry off 500 deg. 
increase of temperature, or 500 x 2.9207 = 1460 units 
of heat. 

epee 


1083 units of heat per pound of steam, and 
1 B~ 


~ 1460 =12.50 
1083 

instead of 12.47, as given by us last week, is the 
maximum theoretical evaporation under those con- 
| ditions. 
Specific Heat.—The relation between the thermo- 
| dynamic theory and the specific heat of bodies may 
| be here pointed out in connexion with the - 

nomena of combustion. We have already explained 





E that, with few exceptions, all known gaseous com- 


The Combustion of Carbon. 





CoMBINATIONS. 


| 
Units of | Relative volumes of the earbon and oxygen in 


heat. | combustion. 





Oxygen 


23x 7760 
Carbon 


7 1 x 5820 

a 

~ (Monoxide 42+8.93 nitrogen | Heat produced 
, sats 23x 7760 ove ove vos 
3 -- 


Dioxide 7}+17.86 nitrogen 
Or per Rise of ph ae 

The volumes given are those of the carbon 
dioxides and monoxides only; exclusive of the 
nitrogen. The temperatures given in the last 
columns are for the mass, including the nitrogen; 
the temperature, 500 deg, from absolute zero, is 
stated as corresponding to 39.1 deg. Fahr. nearly, 
the temperature given in the former Table ; this 
compares readily with the other temperatures, 5500 
béing 1] times 500, and therefore the volume is then 
11 times greater—22 instead of 2. 

The heat that disappears in the formation of the 
monoxide is not added to the 14,873, but taken 
from it ; 9053 is all the heat of the monoxide, and 
an additional 20,963 is added to that when the 
further amount of oxygen is supplied, and all the 
heat from the 21b. of carbon is 29,746 units. 


The Combustion of Hydrogen. 


Dioxide 33%+8.93 nitrogen | Heat produced 
1 x 5820 eee eee eve ove 


| Heat produced 


Relative 
volume. 
0 2 


62080 


x 0 
x 7760 


Hisdrogen 1 = 
Oxygen 8 = 1 
Nitrogen 26.79 62080 2 


Total 35.79 1b. specific heat .303 
Rise of temperature 5718 deg. 

The increase of temperature is that due at the 
instant of combustion, supposing only the net pro- 
portion of air to be present. ‘he relative volume 
from 1 lb. of hydrogen at the point of combustion 

, 5718 +500 
will be 2 x — 00 = 24-87, a8 compared with 22, 
the volume due to the net products of combustion 
from 1 Ib. of carbon at the instant of combustion. 

The specific heat of the net products of combus- 
tion will be : 

By Burning Carbon in Air. 
Specific 
eat. Ib. 
N 24388 x 8.93 
CO, 2169 x 38.666 


12.596 
Specific heat 
or, say, .236, as used last week. 


By Burning Hydrogen in Air. 
Specific 
at. Ib. 
N  .2438 x 26.79 
OH, 4806 x 8 


35.79 
Specific heat 


= 2.1771 
=  .7968 


32.9724 
23598 





| at same temp. | at temp. prod. |temp. absolute. 
2 500 


500 


20,693 
5,820 | 





14,873 


22 
5,820 2 


5500 
500 


9,053 
20,693 





25.7 
2 


8218 
500 








29,746 | 
14,873 


5500 
5500 





eee 
22 





pounds have at 500° absolute temperature (that is, 
at 39.1¢ Fahr.) a volume per pound weight equal to 
357.66 cubic feet divided by the number represent~- 
ing the combining weight of the gas. The volume 
of the elemen gases or vapours is, with few ex- 
ceptions, one-half of the above, or 178.83, and this 
number divided by the atomic weight, is the yolume 
of 1 Ib. weight at. 500° absolute temperature. By 
increasing the temperature one degree, the volume 
will be increased 
=e 35766 of a cubic foot, 
and the work of this expansion is 
-36766 x 144 14.7__ 98 units of heat 
772 

for the atomic weight in pounds of an elementary 
gas, or 1.96 for the combining weight in pounds of 
a compound gas, Joule’s equivalent being 772 foot- 
pounds equal to one unit of heat. 

The specific heat of a substance multiplied by its 
combining weight gives the atomic heat of an ele- 
mentary substance, or the molecular heat of a com- 
pound. Dulong and Petit observed in the course 
of their investigations an almost perfect coincidence 
between the numbers representing the atomic heat 
of elementary substances. For a considerable 
number of solid elementary bodies, that number is 
about 6.4. For the elementary gases it is about 
3.409. If this were strictly true, we should only 
have to divide 3.409 by the combining we to 
get the specific heat of any elementary gas ; thus 
Nitrogen Sat 2485. 

The specific heat thus obtained would be that at 
constant pressure; the specific heat at constant 
volume would be 

8.409—.98_2.429_ 455 
16 [| We 
for oxygen, or say 2.43 divided by the atomic 
weight. The velocity of sound is affected by the 
heat produced by pressure in the condensed waves, 
and experiments on sound give 1.408 as the propor- 
tion between the two pooel heats. 

It is found that the specific heat of a compound 
substance in the solid state multiplied by its com- 
bining weight gives a molecular heat equal to the 
sum of the atomic heat of the elements of su ces of 
which it is — taking into account the number 
of atoms of substance entering into the compo- 

iti But this rule does not apply directly to 
gaseous compounds, and a little consideration will 
show that it ought not to apply. i 
possible to make any trustworthy experiment on the 





Oxygen sa = 2180, 





at 300° from feed at 120°, requires |i 


egree of temperature i 
2X.98=1.96 units of heatin work. For the specific 
heat of a compound gas we should have, therefore, 
the following rule, writing 2.43 as=3.409—.98. 
Multiply the number of atoms in the compound by 
2.43, add 1.96, and divide by the combining weight. 
On applying this rule to test the: heats arrived 
at by experiment there is not a perfect corre- 

) but there is that degree of corrobora- 
tion ~ ye “ on which — wos 
principle of the rule or the experimental data. 

ying this rule to find the Seditia host of eackonte 

‘oxide at omens pressure we have 

Cc 
1+ 2= 38, x 2.48 = 7.29 
12 16 1.96 


yh pe ee 
= 
For carbon —s we have : 


0 
1+1=2,x 248= 
12 16 


= 
= 


i 

For steam we have: 
OH 
1+2=8, x 2.48 = 7.29 
1 =«di21 1.96 


volume) are calculated from those given in 
ceding column. The specific heat at constan 
sure is multiplied by the combining weight ; 

ives the molecular heat of the com gas, de- 

uct 1.96, and divide by the combining weight, thus: 

Bream oes oce | on, ARRESTS ENO_ gr. 
18 : 

The whole question of economy of fuel, and of 
the comparative efficiency of different vapours as 
means of applying the heat of combustion, depend 
for their solution on the proper i 
the principles we have now been discussing. 

A paper, read before the Cleveland Institution of 
Engineers, on ‘‘ Methods of Producing High Tem- 
peratures,” given at ee 197, 217, and 238 
of our eleventh volume, with this subject with 
somewhat different data, and ies the thermo- 
dynamic theory to the action of the blast. 


BELGIAN STATE RAILWAYS. 

Tue last report on the working of the i 
State railways—namely that for the year 1870— 
which has only this year beng Sn ae gt to the 
Legislative Chambers by the -of Public 
Works, has now reached us, This report is a most 
clear, concise, and valuable document, entering in 
the greatest detail into the working of the lines, 
the particulars of which cannot fail to instruc- 
tive as well as interesting. The y which has 
eccurredin the preparation of this report is explained 
by the Minister of Public Works as having been 
caused, almost exclusively, ‘‘ par les 
service oreenee onlay sents SS eae 
—— avec les moyens d’exploitation 

ore considering this re a few introductory re- 
suitiniiptivete the ow and administration 
of the Belgian railways will not be out of place. 


The law of the lst of May, 1834, which authorised 
or State rail 
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do the State railways pay their expenses, but 
furnish a yearly surplus towards the cost of improve- 
ments and new rolling stock, and the payment off 
of a portion of the original stock. The time, in- 
deed, is looked forward to when, relieved entirely 
from the payment of interest on eapital originally 
borrowed at 4, 44, and 5 per cent, these State 
railways will become one of the most fruitful sources 
of the country’s revenue. While the redemption of 
the original capital proceeds, the sum available from 
the net earnings for improvements and additions is 

* supplemented from year to year by grants from the 
general revenue of the country. The State having 
taken the initiative in the construction of railways, 
holds practically all the trunk lines, which may 
account in a great measure for the financial success 
they have achieved. The independent lines, which 
were only started after 1845, when railway specula- 
tion in England and elsewhere had fully developed 
itself, are by no means so favourably situated. 
Four of these companies have leased their lines to 
the State with great advantage to themselves. 

The success of the Belgian State railways is due 
to the at development of traffic which has 
resulted from the adoption of an entirely new basis 
of calculation for rates and fares, under which the 
rate of charge diminishes according to distance 
within three zones of short, intermediate, and long 
traffic. The great reform of the goods traffic was 
effected in 1864, and comprised, besides large general 
reductions, the formation of a specially low class for 
staples, and the adoption of a sliding scale, based on 

the distance to be run; the multiple of charge per 
ton per mile decreasing with each 15 miles up toa 
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limit of 150 miles. 


In 1865 the principle of reduc- 
tion according to distance was extended to pareels 
and light goods carried by passenger trains, and in 
1866 an experiment in the same direction was tried 
for passenger traffic, by dividing it into three zones 
of short, intermediate, and long distances, the 
multiple of charge within each being lowered 


systematically. ‘The immediate result was an in- 
crease in 1864 of 777,666 tons carried, and 52,0007. 
gross receipts, as against an average increase during 
the two previous years of only 180,000. tons and 
21,0607. In 1865 the increase over the previous 
year amounted to 642,000 tons and 22,100/., and for 
ow and light goods, 115,000 quarters and 12207. 

n 1866 the merchandise results were equally satis- 
factory. ‘The passenger traffic on the other hand 
showed, against an increase of 959,000 in numbers, 
a falling off of 50,000/. in the gross receipts. The 
administration contend that this year was a remark- 
ably unfavourable one for passenger - traffic ; that 
the first seven months, prior to the change of fares, 
already showed a great falling off, and that in point 
of fact the numbers in the second and third zones 
of reduction increased 20.17 and 91.9 per cent. 
during the last five months of the year. In 1667 
the passenger receipts more than recovered them- 
selves, showing an excess over 1865—the year pre- 
—- oo reduction—of 1150/. a was a 
considerable increase in parcels and light goods, but 
a statu quo in general merchandise, 

Several lines or sections were opened in Belgium 
during 1870, viz., Péruwelz to Tournai, Poperinghe 
to the Frontier, Eeclooto Assenede, Comines to the 
frontier, and ‘Tamise to Saint-Nicolas. The aggre- 
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gate length of these lines is 46.3 miles, ‘The « x‘eut 
of all the lines in the kingdom on the 3lst of 
December, 1870, was 1800 miles, which may be sub- 
divided as follows : 

Lines worked by the State: 


“ seh nts miles. miles. 
ines constru at the expense 
of the Treasury 3634 540 
Lines constructed at the expense) 176 
of — sk 
Lines worked by private companies ... 1260} 
Total 1800} 


On the 1st of January, 1871, the extent of rail- 
way worked directly or indirectly by the State was 
1061} miles for principal lines, or those laid with 
a double track, and 2984 miles of single lines, being 
an increase of 235 yards of double line and 1434 
miles of single line over the preceding year. Of 
rails there are now 670} miles laid down, weighing 
over 684$1b.-per yard; of which 644} miles, are 
Vignole rails, weighing 76} lb., and 26 miles of 
reversible double headed rails of 7741b. per yard, 
whilst of double-headed rails having unequal sized 
heads, and weighing 68} lb. per yard, there are 
21164 miles, besides which there are also 74 miles 
laid with rails of less than 68}1b. ‘These latter 
are gradually being taken up and replaced with rails 
of heavier section. At the end of 1870, fish plates 
had been applied to 1231 miles of rail, being an 
increase of 25} miles during the year. In 1870 there 
were relaid 8059 tons of new rails, which were 
taken in exchange for 10,331 tons of old rails. 

The administration continue to use sleepers pre- 
served on Bethell’s principle; on the lst January, 
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1871, there were 1,753,148 sleepers prepared by £ these methods of the pasty condition, but 
Bethell’s process, 4393 prepared: on Boucherie’s Express trains ss see ow diate of ng instead the heat of an ordinary fire or 
system, 4064 preserved in other ways, and 629,557 Sak” “  g'o70.660 stove, is and the manufac- 
not preserved at all. Ps Gsies turers of dynamite lose no opportunity of impres- 

The capital placed at the disposal of Government Total. ark 6,815,126 or sing the importance of it upon purchasers, for not a 


for the construction of these lines amounted at 
the end of 1870, to 284,496,349.24 francs, or about 
11,379,854/. sterling; of which 10,600,000/. have 
have been spent on the construction of lines by 
the State, and in the improvement and finishing 
of other lines; and 720,000/. is credited to works 
in progress. Including the line from Mons to 
Manage, which was constructed by a company, but 
is now rented by the State, and capitalising the rent 
paid to the company at the rate of 5 per cent., the 
whole capital of the existing State line amounts to 
nearly 1),160,000/. exclusive of the 720,000/. above 
referred to. 

Up to the end of 1869, the statements of accounts 
of the State Railways showed a profit of 2,580,345/., 
which was increased io 2,962,356/. by the end of 
- the following year. The total receipts and pay- 
ments from the Ist of May, 1834, to the 3lst 
December, 1870, have been as follows : 





z £ 
Traffic receipts 28,323,763 
Indirect revenue ... 178,085 
Guaranteed interest wal 10,227 
Interest on sinking fund 8,075,259 
— 981,587,334 
Working expense: 16,415,646 
Interest ... gee 8,862,610 
Sinking fund... sul 8,206,084 
Expenses of sinking fund 16,362 
Sundry expenses connected 
with loans, &c. ‘ 205,075 
—- 28,705,777 





Balance . 2,881,557 


The traffic receipts for 1870 were 1,669,115 
Indirect receipts one ie 3,989 
Repayment of advances for 
guaranteed interest 4,219 
ee 1,677,328 
Payments. Working expenses 1,014,163 
Interest on loans, &c.... 4 274,220 
Sinking fund for the same 69,211 
Expenses of sinking fund 655 
Expenses on account of loans... 514 
Towards repayment of treasury $ 
sury advances... oe 318,760 
_— 1,677,323 


From the foregoing it will be seen that out of an 
original capital of 11,880,000/. upwards of 2,960,000/. 
have been paid off from the excess receipts over 
working expenses and interest. By referring to the 
statements a 1870, it will be seen that the working 
expenses of the railways altogether exceed 60 per 
cent. of the aggregate receipts. In another part of 
the report 12,116/. is deducted from the working 
expenses, being more properly debited to capital 
instead of revenue. With this deduction these ex- 
penses amount to 55.29 per cent. of the gross 
receipts for 1870, whereas they amounted to 55.53 
i cent, in 1869, so that there would appear to 

e some slight improvement under this head, 

The receipts are made up as follows: 





Lines worked Lines worked 

















by the State on| for various 
|its own account./ companies. 
£ £ 
Passengers eco 687,833 7,730 
Baggage 26,000 1,056 
Light goods | 128,320 11,698 
Heavy goods | 814,842 70,624 
Bullion... 11,723 818 
Carriages ... nes 644 28 
Cattle and horses ... wee] 21,027 911 
Extraordinary receipts .. | 78,805 198 
Total ... su] 1,669,194 148,063 
143,063 
1,812,257 





The working expenses are subdivided in the 
following manner: Permanent way, 26.36. per 
cent. ; traction and material, 42.87; transport— 
consisting principally of salaries and wages—27.84 
per cent,; general services—not including the staff 
at the central office, but comprising a portion of 
expenses connected with the postal and telegraph 
services—2.79 per cent.; managements 0.14 per 
cent, 

The service contains 48 stationary engines; 
371 locomotives, averaging 149.2 horse power each ; 
and 282 tenders. The locomotive mileage during 
the year was as follows : 





119,733 miles more than in 1862. 

e receipts per locomotive kilometre were 
3.715616s. and the ex 2.05450s., this giving 
a net receipt of 1.66111s. per locomotive kilometre. 

The distance’ run per _ carriage was 
90,403,714 carriage miles. and the general service 
amounted to 6,136,923 train miles, The above 
figures do not include trains and carriages belonging 
to independent companies, With those the distance 
per single carriage was 113,183,366 carriage miles, 
which, divided by the number of train miles, gives 
an average of 18.442 carriage per train. 

The total number of passengers carried during 
1870, was 14,134,356, or 557,340 more than in 1869. 
The average receipt per passenger was .95s., or 
.03s. per ger less than in 1869. Of light 
goods 150,761 tons were carried, producing 140,0197., 
or an average of 18s, 7d. ton. The heavy 
traflic-amounted to 7,614,333 tons, and the average 
receipts to 2.41s. per ton. 


RECENT EXPLOSIONS OF DYNAMITE. 

Exp.osions of dynamite are already chronicled 
occasionally in the daily newspapers, notwithstand- 
ing that this remarkable explosive material is in 
but limited use ; it is not unlikely, however, that in 
the course of a few months the use of the substance 
in mining, quarrying, rock-tunnelling, submarine 
blasting, railway cutting, and other engineering 
operations will {become very extensive. Many 
~ le who require the use of blasting agents pro- 
essionally have for many months been quite im- 
patient, we understand, in making demands upon 
the British Dynamite Company (whose works in the 
West of Scotland we have had occasion to mention 
several times in our columns), as practically, very 
little can be obtained from abroad owing to the 
great stringency of the Nitro-glycerine Act. But 
enough has been imported into and used in the 
country to justify us in concluding that very much 
more would be used if it could only be obtained 
readily when and where itis wanted. From tite ex- 
tensive preparations which are making for the 
manufacture of dynamite by the company just 
named, the extraordinary demand for it will soon 
be met, and we doubt not that provincial agencies 
for the sale and distribution of the material will 
forthwith be established in all the important mining 
districts of the United Kingdom, 

Believing that there is an important future in 
store for this valuable explosive agent, we deem it 
proper to make a few remarks by way of precaution, 
before any very great quantity is distributed over 
the country, and put into the hands of ns un- 
acquainted with its peculiar nature and the mode of 
using it, The remarks, it may be mentioned, are 
in a great measure suggested by two explosions— 
one of them fatal—which took p: on the works 
of the Cornwall Mineral Railway Company, on the 
9th and 10th of the present month, and one which 
oceurred in the Carnarvon slate-quarrying district 
early in October last, and which resulted fatally to 
two workmen. 

So far as the two Cornwall explosions are con- 
cerned, the cause of the explosion is in each case 
known with positive certainty, and there is almost 
equal certainty that the explosion in North Wales 
was brought about in the sameway. When dyna- 
mite is exposed in very cold weather it undergoes a 
kind of freezing; it loses the pasty or plastic con- 
dition which it possesses at ordinary temperatures. 
If, simultaneously, it also lost its explosiveness for 
the time, all would be well; but it does not, al- 
though it is certainly not so economically or effec- 
tively explosive as when it is soft and plastic. This 
condition is always restored to the substance when- 
ever it is exposed for some time to the influence of 
a moderate temperature, while no deterioration re- 
sults to the explosive agent. When in its frozen 
condition, dynamite may be d to a tempera- 
ture of 420° Fahr., before it will explode by heat 
alone ; but it is necessary that it be heated slowly ; 
for when, in the unconfined state, it is set fire to 
with a match, it burns away quietly and without 
any explosion. Dynamite that have be- 
come hard by cold are easily and safely softened by 
keeping them for an hour or two in one’s pockets, 
or by keeping them for some time in a water-tight 
vessel that is contained in hot water. A number of 
accidents have happened from not using either of 








et of cartridges is sent out from the 
which is not accompanied by one or more 
the card of instructions, one of which is as fo 
‘“* Never keep dynamite upon or near’ stoves or fire- 
places,” and it always appears in conspicuous type. 

Now, this precaution was not attended to in any 
one of the three explosions to which we have already 
specially referred. In the case of one of them it 
was stated in evidence, at the eoroner’s inquest, 
that the cards of instructions Wed Wing up all over 
the works, and that the man whose tampering with 
the cartridges resulted in mortal injury to a fellow- 
workman in the dwelling-house of the former—not 
at the works—had been apprised hy one of his su- 

r officers, on the day of the explosion, that 
ere was a hot-water ap at his service for 
softening the cartridges, But he preferred to follow 
the dictates of his own ideas, and took home 
some of the cartridges to soften them in front of his 
own fire. His fellow-workman, noticing the injunc- 
tion on the card of instructions, rushed forward to 
remove the cartridges from the fire, and just at that 
moment the dynamite exploded with tremendously 
destructive effects. The other two cases were some- 
what similar to that just briefly detailed. 

It is almost weil that these explosions have 
occurred, riotwithstanding the fact of three lives 
— lost in consequence of them, inasmuch as they 
are thereby the more likely to havea deterrent effect 
on other workmen who may have occasion to use 
dynamite in blasting operations. ‘They afford us an 
excellent opportunity of directing prominent atten- 
tion to this peculiar feature in the character of 
dynamite ; and thus, when the substance. comes 
into extensive use, there will be the less excuse for 
pleading ignorance of its nature. It is a highly 
valuable and serviceable agent which applied science 
has brought within the reach of mining, mechanical, 
and civil engineers, and others; but its character 
must be res It demands that, and will be 
satisfied with nothing less. No person who has 
worked with it or seen it largely used can call in 
question its enormous osive or eruptive er, 
nor can such a person its claim to be re- 
garded as a safe explosive agent. Thousands of 
tons of dynamite have been used, and yet there is 
not a single accident recorded as having 
in transit or storage, and there has been none in the 
mines, except from unwarrantable carelessness, 
When the manufacturer’s instructions are observed, 
carrying, storing, and handling it are attended 
with the most perfect safety. It is only necessary 
to exert the most ordinary care in connexion with it ; 
but that is n in connexion with gunpowder, 
gun-cotton, and other explosives in common with 
dynamite. 
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LITERATURE, 


Work and Wages Practically Illustrated. By Tomas 
_— M.P. Bell and Daldy, London, 1872. [Price 
‘8. e 

[Szcoxp Norics. 
In discussing the question of actual cost of 
labour, Mr, Brassey takes the ground, which he 
maintains, with abundant evidence, ‘that daily 
wages are no criterion of the actual cost of execut- 
ing works, or of carrying out manufacturing opera- 
tions. On the contrary, experience teaches us that 
there is a most remarkable tendency to equality in © 
the actual cost of work throyghout the ” 
This assertion must, of course, be taken in its broad 
sense, and not to apply to the cases unfortuhately 
of late too numerous, in which undue demands have 
been enforced without any equivalent returns to 
the masters being secured. It must be evident that 
there must be a close. approximation between the 
inferior amount of work ‘ormed by a low-class 
workman and that done by a better paid labourer 
of a pm type. Mr, , however, brings 
forward facts to prove that the same men performed 
work more — at a 
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when their wages were raised to 10s. So in Ireland, 
it was found that, with wages at 1s. 6d. or Is. 8d 


per day, contracts could not be. carried out amy} an 


than in South Staffordshire, where: 
igher rates were paid. 

instance is cited of the Paris and Rouen 
Railway, commenced by Mr. Brassey in 1842. On 
this work there were 10,000 men employed, 4000 
of whom were Englishmen, earning about double 
the wages that were paid to the French workmen. 
Yet it was found that work was executed by the 
former at a lower price per yard than by the latter. 
This is accounted not only by the superior physique 
of the English ie ahr | by the fact that the 
work was not so new and strange to them as to the 
French labourer. Experience in other parts of 
Euro.se teaches the same lesson, and it is pointed 
out still more strikingly in India, where, when the 
native workman, moderate in his ideas of pay, and 


very sparing in his expenditure, can perform only 
a all teamention of cael as compared with the 
better paid, better fed Englishman. 

Proceeding from the consideration of railway 
work to the more special fields of industry, Mr. 
Brassey finds the same feature existing, and he 
comes to the conclusion “‘ that there must be a re- 
markable superiority either in vigour or in skil) in 
the English workman, or he could not have held 
his own in the race in spite of the extraordinary 
difference in the rate of wages.” That hehas.done 
80, is only to be attributed, in a great measure, to 
superiority in organisation, and in skill, on the part 
of the employer of labour, and upon whom the 
maintenance of successful competition depends. 

We have not space to follow Mr. Brassey through 
the various chapters he devotes to his subject. He 
discusses with much care, and at considerable length, 
the effect of a reduction in the hours of labour upon 
the amount of work done, and points out t 
shorter hours of work do not necessarily mean a 
less amount of production. Greater leisure to the 
workman should produce an increased wer, 
should develop diligence, and gradually raise the 
standard of the working classes to one more worthy 
of the part they play in the world’s progress. 

A very interesting chapter in the book is that in 
which a comparison is instituted of the progress of 
various nations, and many valuable ‘statistics are 
given upon this subject, showing the gradual rise 
from humble imitation, into active competition of 
other countries with our own. Referring ‘to this, 
Mr. Brassey remarks “‘ that it would have been un- 
reasonable to assume that we were to remain for 
ever monopolists of a trade in which the foreigner 
only required additional experience in order to 
enablé him to compete with our countrymen. 
It is because we were first in the field, and not 
because at a former time labour was. relatively 
cheaper, that we, for so many years after the first 
introduction of the railway system, supplied engines 
to Continental countries which now supply them- 
selves. Even now, be it remembered, our Conti- 
tinental neighbours would draw large supplies from 
England if they did not protect their own manu- 
factures by heavy import duties.” 

‘Lhe remaining chapters are devoted to a consider- 
ation of the influence of American labour, the alleged 
physical deterioration of the labourer, the fluctu- 
ation of labour, co-operation, aud piece-work. 
Through all of these chapters Mr. Brassy labours, 
apd that successfully, to show, that while. much 

ess alarm has been of late felt with regard to 
the condition of the labour market, especially in 
England, it is nevertheless the duty, as well as the 
interest of employers, to consult the well-being of 
their men, to attempt to raise them to a better con- 
dition, and by softening down the harsh lines of 
demarcation hetween capital and labour, to restore, 
upon a new and moré humanising footing, the re- 
lations by which alone prosperity can be secured. 


THE VIENNA EXHIBITON. 

On pages 434 and 438 are published the two first of a 
series of drawings, illustrating the construction and progress 
of the Vienna Universal Exhibition, 1873. That on 
page 434 gives a general idea of the scaffolding of the great 
central dome, and some of the more finished parts of the 
building, The picture is taken from the eastern wing of 








the machinery annexe, and in the foreground is seen one of | nook 


the canteens of the workmen. 

The second engraving represents the interior of the main 
gallery, whith runs the entire length of the Exhibition, and 
also shows the scaffolding for the dome, as well as the large 
ring upon which the structure of the dome rests. 


Tus Gaver Quzsrion in roe Unrrep Srares.—Of 487 
railroads in the United States 307 are on the 4 ft. 8} in. gauge, 
and the remainder vary from 3 ft. 6 in. to 6 ft. 














REGULATOR GEAR. 





_ In an article on the Festiniog Railway, which appears on 
nother of the present number, we referred to the 
new ie locomotive— the “James _ 
maa pape line, and in a ‘on page 443 we 
_@ very neat arrangement of, r gear 
which that 





propose to give a detailed account here, as we hope 
to publish {complete engravings of it, and we therefore 
propose for the present to confine our remarks to the gear 


be actuated either together or independently. The regu- 
lators are fixed in the two domes of the engine, and the rods 
for actuating them extend along the top of the boiler until 

meet over the central firebox casing as shown 
in 1. Referring to this e it will be seen that each 
rod has a lever fixed on its the bosses of these levers 
being so that bearings may be formed on.them as 
shown. of the levers. just mentioned is fitted with a 
spring eatch which enters between the teeth of a worm 
wheel, the axis of which turns in the bosses of the levers as 
shown. Into this worm wheel there also gears a worm. 
formed on a transverse shaft, provided at its other end with 
a hand wheel as shown in Fig. 2. 

Tt will be seen from the figures that the worm wheel 
being locked, or kept from rotating by the worm, serves as 
acateh plate for the regulator levers, and by lifting the 
catches either of the levers can be actuated independently. 
On the other hand, when the catches aré down, or entered 
into the teeth of the worm wheel, the two regulator handles 
can be actuated, and the two regulators thus opened or shut 
simultaneously by turning the hand wheel on the worm 
shaft, . The spring catches of the levers are so fitted that 
they will remain raised when lifted, and thus, if desired, 
either of the levers canbe thrown out of the gear with the 
worm wheel, and the other be adjusted by turning the worm 
shaft instead of moving the lever by hand direct. 


The whole-arrangement is an exceedingly neat one, and | 41, 


well adapted to its purpose, as it gives every ble 

facility for the adjustment of either regulator, and 

provides for their being actuated simultaneously. The 

details of the gear, also, are very well worked out. We 

may add that our engraving is drawn to a scale of 3 in.= 
t. 








- SUBMARINE FOUNDATIONS. 
To rue Epiror or EnecinzeRina. 

Sre,—The letter of Mr. T. R. Winder, in your edition of 
tin Ink te, teiepenta for. dndidantion tho sinking of 
double ¢ylinders with the between spaces filled with concrete, 
apeenite, or sg aKa such material sunk aeaed +" oe of 

i is is sug; for the Spit- 
head Forts in 1863, which I ted in 1865, and which I 
submitted to the Madras Government asa method of makin 
a breakwater suitable to that port, @ year or two ago, ont 
which was acknowledged, though not understood, in a recent 
report of the many suggested for that work, which 
report came out in fallin your journal a week or two since. 


Yours truly, 
December 6, 1872. bins J. %. Hearuorn. 








NOTES FROM SOUTH ZOSR SHIRE. 


ir wht, HEFFIELD, Tuesday. 
New Wire Mills at —Messrs. Fairbrother and Co., 
wire manufacturers of. who have for some time 
carried on their business.in that town, are now erecting new 
and commodious wire mills, fitted with all necessary 
modern machinery, engines, &c., in’ -road, Atter- 
cliffe, Sheffield. 


New Goods Warehouse, §c., at Marsh-lane, Leeds.—The 
North Eastern Railway Company are making considerable 
alterations — inpees Pe their Marsh-lane Station, 
Leeds, in order to provide constantly increasing goods 
traffic at that point. other additions is that ofa 
large goods warehouse on south side of the existing 
nger station, and a new engine shed, as well as a boiler 
ouse, are about to be erected, in order to afford room for the 
latter; the contractors, Messrs, Nicholson and Co., Hunslet, 
are removing 7000 square yards of earth. ° 
Miscellaneous inecring Works.—The Aireside Hematite 


construction from bier Dewsbury. 


jare. to be not d 


Damage by the Storm.—Hereabouts as elsewhere, the heayy 
pocony <owhecberaging Ger wom: here Raped ce Sys | 
great damage, more particular 
wires between Unstone and Assbergate, the wises end posta 


Y | were almost lanatehnlly saea ne, or rather down, anda 
to rail 


ar_with a gs f= Ba South 


feilla & of fressel’ stopped on’ that seed; GOB the wall wil 
is on wall w 
doubtlesss be reconstructed as speedily as possible. 

Movements at South Yorkshire Colleries—The Silkstone 
it of the Wharncliff Silkstone Colliery has been “ set down” 
‘or about a fornight, owing to the pumping TT 
having broken down ing the workings to become flooded. 
The proprietors of the Vizard Colliery at WD isianddsther, aoee 
Barnsley, having pretty ae worked the Barnsley seam, 
are preparing to sink to the Si which is at a much 
—_ At the Darfield Main Colliery, where the late 
isastrous fire took yor ions are being 
steadily proceeded with, but as + he of water is very 
great progress is necessarily slow. 











NOTES FROM THE SOUTH-WEST. 

New Sewer at Westén-super-Mare.—Contracts for the 
construction of a new sewer from Orchard-street to Clare- 
mont, Weston-super-Mare, have been delivered as follows: 
M..A. W. Ritson, London, 54401; Messrs. Neave and Sons, 
Bristol, 43917.; Messrs. J. Harvey and Son, Torquay, 42501. ; 
Messrs. Streadling and Son, Weston-super-Mare, 39951. ; 
Mr. W. Merrywear, Bristol, 3825/.; Mr- G. Taylor, Weston- 
super-Mare, 3245/.; Mr. J. Hando, Weston-super-Mare, 
31507. The last named tender, being the lowest, was named 
for aceeptance to the Board. 


Welsh Railway Traffic.—The aggregate revenue of the 
Cambrian Railway in the first 23 weeks of this half year 
amounted to 88,508/., as compared with 84,3287. in the corre- 
sponding period of 1871; that of the Monmouthshire Rail- 
way, to 78,3051., as compared with 80,0471. in the correspond- 
ing of 1871; that of the Rhymney Railway, 47,273/., as com- 
pared with 31,9751. in the corresponding period of 1871 ; and 
that of the Taff Vale Railway, to 168,166/., as compared 
with 142,0647., in the corresponding period of 1871. The 
decrease observable on the Monmouthshire is almost entirely 
attributable to the falling off in the coal traffic occasioned by 
irregular working of the men. 


The Forest of Dean.—The ¢oal trade continues tolerably 
brisk in the Forest of Dean. No steps have been taken in 
regard to an anticipated reduction of wages, but it is ex- 
pon that a simultaneous movement will shortly be made 

y the masters. 


Brecon and Merthyr Railway.—Negotiations have been 
in progress for some time.past between the Midland and 
Brecon and Merthyr Railway Companies, with the view of 
securing to the former more direct and complete communi- 
cation with the ports of N@ and Cardiff, and with the 
iron and coal districts of Wales. These negociations 
have resulted in an arrangement by which the Brecon and 
Merthyr will pass into the hands of the Midland, which by 
his arrangement will obtaim the control of 61 miles of rail- 
way, extending from Brecon to Merthyr, Dowlais, Rhymney, 
jf Newport, the district traversed being for the greater 
part the heart of the iron and coal industry of South Wales. 
Already the Midland is at Swansea by agreement with the 
Swansea Vale and the Neath and Brecon, and the acquisition 
of the Brecon and Merthyr willénable the Midland Company, 
to compete with the Great Western and London and North- 
Western for a share of tle mineral traffic of South Wales. 


Labour in South Wales-—A. delegate meeting, represent- 
ing the colliers of South Wales and Monmouthshire, was 
held at Pontypridd on Friday, when it was resolved to refuse 
to submit to any reduction in wages. 


Trade at Stansea.—There is a slight improvement abserv- 
able in the tone of the iron trade in the Swansea district, 
some additional orners haying been received. ‘The mills and 
forges are working with regularity, and the principal diffi- 
culty now is the wages = here is a good demand 
for steam and house-hold coal. 

Newport Dry Dock Company (Limited)—At the half 
yearly os of this company, the directors were able to 
declare a dividend for the halt year at the rate of 7} per 
cent., and to carrry forward 600/, to the next half year. Mr. 
Bebell, the manager, was instructed to commence building a 
new vessel, and to make a gridiron in Jack’s Pill, which 
forms part of the company’s premises. 

Great Western Railway.—The Great Western Railway 
Company have intimated, through the inspectors of the 
various districts, that the. wages of the porters, pointsmen, 


lag 


Iron Company, at are bul ‘% third blast | $¥2rds, and other persons in their employment will shortly 

furnace, which they to blow in by May next at latest. | be raised. 

At Messrs. Manning, Wardle and Co’s., Engine Works, 

18in. gauge only has 

just been turned out for the Royal Dockyard, at Chatham. 
hen in full working order it weighs only 132 ewt. The 

new branch of the Great Northern Railway is in course of 

At Earlsheaton, 


Neath Harbour Improvement.—The deposit of plans, sec- 
tions, and prints of the Bill have all been made, and the 
necessary notices served in accordance with the standing 
orders of Parliament. The promoters do not contemplate 
any serious opposition tg the measure, and we are assured 
that there is every of the capital being forthcomin, 

so soon as the requisite Act of Parliament has been obtained: 


Trade of Newport.—A good deal of uncertainty prevails 
‘at New A in regard to trade oe for 1873," There 

1 ‘however, to be some little improvement in the 
and fopiron. ‘Tin plates are rather inactive, and stocks 
: ing. The consumption of 
house coal is somewhat larger than it was a few weeks since, 
but the demand must largely increase before the collieries 
will be fully employed. In the inquiry for steam coal there 
is little alteration to report. 








British and North Somerset Railway.—lIt is pro’ to 
make a branch line to Comerton from the Bristol North 
Somerset Railway. 
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AT THE SMITHFIELD CLUB SHOW. 


PORTABLE ENGINE 


CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 
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THE NORTH SEA SHIP CANAL. 


(Concluded from page 429.) 

In plan, the city of Amsterdam has the form of a crescent ; 
it is surrounded by a ditch, and is intersected concentrically 
and radially by numerous canals; its concave limits touch 
the southern bank of the Y. In the two northern corners 
© the crescent are the centres of the great sea traffic, that 
is to say, on the left-hand side the western, and on the 
right-hand side the eastern dock, both having all necessary 
wharves, warehouses, and offices. The eastern and larger 
dock contains also the government marine depéts. Outside 
the district of the city proper are the railway stations ; that 
of the Dutch Railway (Haarlem) in the neighbourhood of 
the Westerdock, but without communication with it, that of 
the Rhenish Railway (Utrecht), at some distance from the 
Osterdock, and in connexion with a canal called the Nieuwe 
Vaart. 

The two docks are not at present in communication with 
each other, but a space is left between them, on which the 
inner city touches the Y, and which contains a small island 
covered with houses, and called the Nieuwe-Stads-Herberg, 
which forms with its embankments and landing places the 
chief port for the numerous small steamers entering and 
leaving Amsterdam. Opposite to this district, and at a 
distance of 1968 ft. from the southern bank, the North Sea 
Canal opens with two large locks from the north into the 
Y, and almost symmetrically with these locks, about 
4500 ft. distant from each other, are the entrance locks to 
the docks. In the neighbourhood of these locks the inter- 
cepting dams of the latter have been enlarged considerably, 
and, as it appears, with the intention of forming a third 
basin, or a considerable embankment, by a new dam parallel 
to the bank of the Y. 

It is evident that the chief sea traffic of Amsterdam must 
be concentrated at that point of the Y called the “ Tief yon 
Amsterdam,” partly in order to be discharged at once, 
partly that it may pass into the canal, the docks, or the 
“ Grachten” (small canals) of the inner city, whilst the new 
North Sea Canal, which terminates here, gives another 
entrance for traffic to the district. If, however, the exist- 











ing depét and landing places, with the docks, are now found insuffi- 
cient, they will in future be also found defective with respect to 


the depth of water, because the North Sea Ship.Cahal will bring 


the largest vessels fally loaded to Amsterdam, for which the depth 


of water at the lar 


places and docks will be insufficient. 
There was no’ necessity of rebuilding the latter for the new :re- 
because’ as already stated, the canal is, on account of 


only n to make the banks accessible for the large 
This would be done in two ways, either ( the necessary 
depth, 24.6 ft. below A. P. upto the banks, or by carrying out the 


latter into deep water. The latter course has been adopted, and it 
has thus become possible to connect the canal direct with the rail- 
way traffic, and to fulfil at the same time a long existing require- 
ment by the erection of a large central passenger and goods rail- 
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way station, for which a more suitable place 
could not be found. Of course the execution of 
these works, which are carried out not by the 


-eompany for the construction of the canal, but by 


the Government, meets with more than ordinary 
difficulties. 

A sufficient. area between the two dock sluices 
in the midst of the Y forms part of the scheme, and 
at both sides of this, extensions of the landing places 
already. existing next to the dock-sluices, are con- 
nected in a sufficient manner by bridges ; on this area 
is the passenger station, depéts and wharves; those 
on the northern side being intended for the largest 
vessels, The formation level of the railway is 18.04 ft. 
above A. P., ‘a height sufficient to allow the town 
traffic to pass under the line of rails. The eastern 
and western islands have each one communication 
with the town, whilst the central island, upon which 
is the station building, can be approached by three 
different ways. The railway is carried from this 
station in a westerly direction over the Eilandsgracht 
on a viaduct, the arches of which allow of a free 
communication between the ‘ Hout-tuinen” (timber 
gardens) situated on that “Gracht” and the water, 
within the neighbourhood of the present station of 
the Dutch Railway. It passes here by a large swivel «< 
bridge over the new canal, which has to connect the 
North.Sea Canal with the old’ ditch of the fortress, 
the so called ‘* Buitensingetgracht,” and ther divides 
into two branches, the southern forming the con- 
‘pexion with the Dutch Railway, whilst the northern 
is carried through the drained area of the Y towards 
North Holland and Amsterdam. 

For the extension of the railway from the central 
passenger station in an easterly direction, the main 
dam of the Osterdock is used, from the end of which 
along the Y and surrounded at the south side by 
navigable water, a 
extend. The lines of rails branch off 
of the docks in a southerly direction, 
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has been excavated to 

P., the height of which—the 

ine being 18 ft. aboye A. P.—will be 8 

material will be obtained from the cutting 

Whether all settlement of this sand formation can be pre- 
i the experiences which 
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“Her interior, divided into twenty 
ments, is lighted by a row of “bull’s-eye ” 
ventilated by apparatus worked by the engines. 


fully decorated. Sufficient ballast 

the rolling tendency induced by the cylindrical form of the 
vessel, and a keel of stout iron plate is added with the like 
object. At each end, in close juxtaposition to the screws, 
are two rudders worked by a system of chains and pulleys 
communicating with a wheel upon deck amidships. 

i high pressure, capable of working up 
to 2000 horse power, but not intended to be worked above 
1500 to 1800 horse power. They have three cylinders, and 
four boilers immediately beneath them. A fourth cylinder 
is provided to allow of the movement of a leaden counter- 
weight, intended to counteract the rolling tendency caused 
by the machinery when in motion. 

“The two large screws, one at each end of the vessel, are 
7.6 metres in diameter. They revolve half immersed only ; 
four smaller and intermediate ones are permanently beneath 
the surface. 

“Her anchors are merely large cylindrical masses of cast 
iron, weighing 4000 kilogrammes each, working in a 
tubular shaft in the bull, and can be heaved into the vessel, 
if desired, with the aid of a peculiar kind of capstan. It 
is assumed that the vessel will present so trifling a degree 
of resistance to the water that a suitable amount of dead 


t, the filling in of those areas is 
being proceeded with which are formed between the land- 
ing places and the ground in their immediate neighbourhood, 
their completion being required before the landing places on 
the Nieuwe-Stads-Herberge can be cut off. For the re- 
ception of the mud from the dredging machines, large 
storing places are found in the neighbourhood of the 
Zuyder Zee locks ; they are separated from the Y by means 
of fascine dams, and are situated at both sides of the side 
canal leading towards Nieuwedam. The manner in which 
the sand is transported from Velsen to its place of destina- 
tion has already been described. 

The large viaduct through the Eilandsgracht has a total 
length of 1863 ft., and consists of 72 arches, each 19.6 ft. 
span, of three street bridges, and of the large turning bridge 
with two side openings at its eastern end in the direction 
of the Prinsen-Gracht ; the bridges have all iron super- 
structures, The figures on the previous page show the 
viaduct with one of the street bridges and the eastern 
portion with the turning bridge. The foundations are 
not made separately for each pier, but are carried out 
for the whole length of the viaduct; a space 40 ft. wide 
between the sheet piling is excavated to a depth of 16.4 ft: 
below A, P., and piles about 3 ft. apart are driven over the 
area, there being altogether 6780 piles required; these are 
cut off 3.28 ft. below A. P., and the space between them is 
filled up to 4.92 ft. below A. P. in the middle with sand, 


eF 
: 


i 
i 
~ 


: 
e 


E 
4 
ri 


a8 


5 


2 
E 
itt 


PE 
s 
3 
e 
= 
: 
z 
g 
F 


: 
i 
| 


| 
ll 
Ly 
i 


! 
J 
i 


i 
é 
: 


: 
F 
i 
re 


i 
| 
i 


He 
; 





E? 
Ht 
i, 
“it 


Fs 
ee 
iar 


sf fFEE 
feet 


and from the sheet piling up to the second row of piles with 
beton ; the whole surface is then covered with 4 ft. of beton, 
upon which the brickwork of the piers is laid. The beton 
is mixed on the spot by hand; 3 parts of Portland cement, 
8 parts of sand, and 10 parts of broken pieces of bricks 
being employed, and after the water has been pumped out 
from between the piles, it is placed in a dry state in thin 
layers, the sand-filling. in the middle being laid unifornily 
with the beton—a proceeding that does not appear to be 
quite safe. The structure consists throughout of brick, but 
the edges, cornices, and copings are in stone. On the via- 
duct has been completed an embankment 9.8 ft. wide, and 
with retaining walls will be constructed on the north side 
along the Eilandsgracht, effecting the connexion with the 
titaber gardens. The viaduct, which requires for its con- 
struction 15,600 cubic yards of beton, 14,560 cubic yards 
of brickwork, and about 1200 cubic yards of stone. 

The progress of the land and railway works near Amster- 
dam is, on account of the great difficulties which the ground 
offers, of no less importance and interest to the engineer 
then the completion of the North Sea Ship Canal, which, 
with its extensive ports, locks, and drainage works, amongst 
the latter especially, the reclamation of the various marshes 
of the Y deserves the fullest attention. ; 

In concluding this somewhat extended notice of the North 
Sea Ship Canal and the works in connexion with it, we 
again take the opportunity of acknowledging the source 
whence we have obtained our information—the Zeitschrift 
tir Bauwesen. 





SUBMARINE PHOTOGRAPHY. 

Some ingenious suggestions respecting the utilisation of 
photography in aid of submarine navigation appears in & 
little work written by an officer of the Belgian army, and 
recently published at Brussels, 

The author, Staff-Major Daudenart, writes with special 
reference to the purposes of naval attack ; but, his sugges- 
tions, if found practicable, might, we think, be adapted to 
more pacific ends, as, for example, to coast-surveying from 
ordinary vessels. A few preliminary words are necessary 
as to his project of attack. It is as follows: 

A submarine vessel is to be constructed to admit of free 
unrestricted movements beneath the water, under proper 
control, and is to be provided with apparatus for ejecting 
from her bows some sort of submarine rocket or torpedo— 
say one of Ericsson’s or Lupis-Whitehead’s torpedoes modi- 
fied. Cleaving her way beneath the waves, the bateaw- 
plongeur would take up her position within suitable range 
of her opponents, lannch at them one or more rockets, and 
speed away, unheard and unseen, in any new direction re- 
quired. 

To the accomplishment of these ends, three requisites are 





weight resting on the bottom should suffice to insure 
stability.” 

Of the modifications requisite for the armament of vessels 
of this description, we xieed not speak here. We may ob- 
serve, however, that the le power is to be compressed 
atmospheric air driven by vessel’s engines. 

The second desideratum—a suitable motive power—is to 


be attendant on the use of this combustible, the 

us that “the problem was solved last year by a 

vessel, which loaded up at Philadelphia exclusively with 
oil of petroleum. It was placedin separate tanks, each of 
25 cubic metres capacity, in which it withstood .a some 


Premising thus far, we must now consider, in somewhat 
minute detail, the means of guiding the submerged vessel 
without rising to the surface. This Major Daudenart pro- 
poses to effect by means of photography, and in the follow- 
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